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1 Introduction

"The original directive on services represented two steps forward for Europe as a whole.

But certain nations thought this was going too far and that we should only go one step

forward."

Polish Prime Minister Kazimierz Marcinkiewicz (2005)

"The only way to hold our own is to provide better services and better customer ser-

vice. Customers are Gods."

Je� Bezos, American entrepreneur

1



1 Introduction

1.1 The service industry: de�nition and development

Services accompany our daily lives. In all aspects of our society more or less specialized

service �rms have started to o�er their services. They provide a wide range of services,

e.g. maintenance, information or �nancial services, for private consumers or other com-

panies. Consequently, in developed countries the relevance of the tertiary sector (the

service sector) for the overall economy is fundamental nowadays1.

However, in the �eld of industrial organization and especially in the analysis of the

industry life cycle or the evolution of the industry structure, research has mainly focused

on the goods industry and much less on services, although the tools of industrial or-

ganization �t very well to the service sector. Particularly the sector of labor-intensive

services, on which we will mostly concentrate, suits very well to an economic analysis.

Besides, there is also a lack of a clear de�nition of services in the literature. They are

de�ned heterogeneously, depending on the focus of the research or study. To state e.g. a

rather abstract, often cited economic de�nition, a service is an economic activity which

does not result in ownership. However, services are also multiply de�ned for instance

depending on what is owed to the customer - the e�ort (as in a concert) or the result (as

in repair services), which is, for instance, the case in German law, which distinguishes

between contracts of service2 and contract for work and labor3. In our work we will

implicitly use the broad economic de�nition.

In any case, the absence of ownership after the service has been provided is a main di�er-

ence to physical products. The immateriality of services is the reason why the customer

needs more trust in a service �rm than in a �rm from the goods' industry. He has to

trust that they will provide the service with the promised quality, because he will only

be able to judge the performance after the service has been provided. In our research

we will not investigate what e�ect variations in provided service quality within a �rm

would have. Despite of this being a very interesting topic, it is not our focus. Generally,

there are also other problems service suppliers face4, which we cannot consider, like the

speci�cation of capacity or the inability to "stock" services.

The general focus of our research lies in the changes in market or industry structure

1In Europe almost 70% of the gross domestic product arises from services. Source:
http://epp.eurostat.ec.europa.eu.

2"Dienstvertrag" in German (� 611 BGB �.).
3"Werkvertrag" in German (� 631 BGB �.).
4See Bieberstein (1998) [6].

2



1.1 The service industry: de�nition and development

Figure 1.1: The environment of a service �rm

of a representative labor-intensive service industry and the implications for the overall

society. But how can market structure change? To answer this question we have to look

at the general environment a �rm is facing in its industry. Thereby, it does not make

a di�erence if the �rm is in the goods or the service market. Figure 1.15 sketches the

environment of a (service) �rm. We see that change for the �rm may come for instance

from the technology side through a technological innovation which displaces the current

technology. Innovation Innovation thus changes the strategies of �rms and, in turn, best-

practice market structure. A typical example for such a technological innovation, which

changed a whole service market, is the internet and the auction platform of eBay. Par-

allel with the triumph of the internet eBay became the dominant player in the auction

market. However, this study will not feature technological changes and their in�uence on

market structure. This has already been done extensively in the economic and business

literature6. We will instead concentrate on the impact on market structure if legal and

institutional settings change (Chapters 2 and 3).

Another appropriate tool for displaying the two-folded focus of this work and the evo-

lution of an industry in general is the industry life cycle, which is sketched in �gure

1.2. We have highlighted two regions of the industry life cycle - the shakeout and the

maturity phase, which we will further analyze for a representative service market. The

fourth chapter of this thesis will feature a representative service industry which is in

its maturity phase and experiences a severe change in its environment - in our case the

entry of many foreign �rms due to the commencement of the EU directive on services.

5See Weigand 2005 [62].
6See e.g. Adner and Zemsky (2003) [1], Tuchman and Anderson (1986) [58] or Christensen (1997) [16].
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The economic e�ects of the directive have also not been studied thoroughly yet. Based

on open questions about the possible strategies of service �rms in order to prepare for

the directive on services, we will look at the reasons for a shakeout in a service industry

(chapter 4), which is a comparable situation. We will especially investigate the case

of Bertrand competition during the shakeout, which has not been done before in the

economic literature. This is due to the fact that only goods industries were analyzed

so far, which tend to start o� in Cournot competition. Thus, in summary, our work

Figure 1.2: The life cycle of a service industry

comprises two very important periods in the industry life cycle of a service industry and

�lls the corresponding research gaps. We can thereby contribute to the literature in two

ways. On the one hand, our research �lls gaps in the general research on the economic

implications of the EU directive on services and the shakeout, and on the other hand,

it provides further insight into the market mechanisms of two main periods of industry

evolution: the shakeout and the maturity phase.

1.2 How can Industrial Organization help?

Although services are so important in business and life, little research has been done in

industrial organization concerning market structure or evolution of service markets. As

said before, this is especially surprising as two models central to industrial organization

each �t perfectly to di�erent types of service markets. We will use these models - the

di�erentiated Cournot [23] and the di�erentiated Bertrand [5] model with n �rms - in

order to investigate the changes in the market structure under the di�erent settings de-

scribed above.

Assigning Cournot competition - or a capacity game - to a service industry may at �rst
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look a little bit odd, but if we go deeper into the dynamics of some service markets

we will see that this is a very good approximation of the existing competitive behavior.

Typically, Cournot competition in goods may describe a market for which the production

capacity of all �rms is relatively �xed and in�exible in the short run. It is therefore set

�rst by the Cournot competitors. Then the �rms capacity and resulting output choices

determine the goods' price at given demand. In terms of labor-intensive services this

would imply that the respective service �rms �rst have to choose how many quali�ed

employees they are able to hire - their "production capacity" - which in turn �xes how

many of their services they are able to o�er. This is the case in service industries where

quali�ed employees are hard to �nd (or very costly), e.g. consulting services. In such

industries, Cournot or quantity competition may be assumed. Specialized consultants -

which tend to be rare - can charge high prices because the amount of services o�ered in

the market is very low.

Bertrand or price competition may hold if the �rms can easily hire and �re their em-

ployees, which implies that there are many of them on the market. This is the case in

service industries where an employee does not need a lot of education or training, e.g.

maintenance services such as cleaning.

In order to investigate the whole spectrum of labor-intensive service markets we will

examine both, capacity and price competition, and compare the outcomes. One of our

key �ndings, however, is that the type of competition does not change the outcome

signi�cantly.

1.3 Outline

The thesis presents three papers that are linked through the implications of increasing

competition in service markets. It is organized in �ve main chapters. The present chapter

1 contains the main introduction. The next chapters (chapter 2 and 3) consist of two

research papers about the economic implications of the EU directive on services. They

are followed by chapter 4, which describes our research on the shakeout under Bertrand

competition. Chapter 5 o�ers a conclusion, whereas the Appendix contains details of the

modelling and simulations.

Each research paper (chapters 2, 3 and 4) is organized similarly. After having given

a short abstract of the research right below the title of each paper, the �rst section al-
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ways remarks on the transition from the previous paper to the present one7. The next

section introduces to the topic (2.1.1, 3.2.1 or 4.2.1), the existing literature (2.1.2, 3.2.2

or 4.2.2) and the main focus of the own analysis (2.1.3, 3.2.3 or 4.2.3).

The following section then pesents the theory used to analyze the topic. It always com-

prises the general assumptions made in the research papers (2.2.1, 3.3.1 or 4.3.1) and

sections about the cases of price (2.2.2, 3.3.3 or 4.3.2) and quantity competition (2.2.3,

3.3.4 or 4.3.3).

Subsequently, the next section presents the main �ndings of each research paper, while

the last section concludes by remarking on the �ndings and the underlying assumptions.

7The �rst paper is an exemption, of course. It starts with the introduction right away.
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2 The EU directive on services and its

immediate e�ects

In this paper, we analyze how the EU's directive on services a�ects the competition of

service �rms in the common market. For that purpose our model features two countries -

domestic and foreign - whose �rms supply their services with di�erent qualities and costs.

Domestic �rms provide services with better quality, but also face higher costs at home than

�rms in the foreign country. We analyze both price and quantity competition. When the

directive becomes e�ective the �rms have the opportunity to either supply their services

temporarily or permanently. We �nd that foreign �rms will choose to supply their services

temporarily whereas domestic �rms will be permanent suppliers in the foreign country.

For the two types of competition - Bertrand and Cournot - and for either segmented or

integrated markets we determine thresholds for the relative costs (foreign vs. domestic)

beyond which the market opening through the directive is always desirable for the domestic

country. We can also provide a threshold for the size of the foreign-country market beyond

which an opening always implies higher pro�ts for �rms of the domestic country.

In order to quantify these thresholds and the welfare e�ects the domestic country is set

to be Germany whereas the other country is either set to be a smaller neighbor (Poland)

or the rest of the European Union. For the �rst case we conclude that the welfare in

Germany will decrease, whereas in the case of the rest of the European Union Germany

will experience an increase in total welfare.
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2 The EU directive on services and its immediate e�ects

2.1 Introduction

2.1.1 General aspects

The service sector of the European economy is responsible for about 70% of the GDP

and the total employment. In contrast to other industries, however, service providers

still avoid o�ering their services across European borders due to the fear that they would

experience huge losses on account of large time investments and legal problems1, owing

to the multitude of national barriers like operating licenses, di�erent rules on insurances

and so on. Therefore, the service industry is still very fragmented across Europe and each

nation imposes many di�erent regulations on its service �rms. This situation stands in

strong contrast to the Lisbon strategy of the EU, which has the goal to make the EU the

most competitive and productive market in the world. And one of the inherent strengths

of the EU is its huge domestic market, which has - due to the reasons outlined above -

not unraveled its potential in the case of the service industry yet.

In this context, in 2004 the EU brought the directive on services [21] on its way, which

after some time was the cause of great discussions in some nations of the EU. On the one

hand, the supporters of the directive argued that the service sector - and the European

economy accordingly - will experience an increase in momentum due to the huge cutback

of bureaucracy, on the other hand the objectors argued that issues such as the protec-

tion of customers and workers or, in general, the quality standards of product and work

were not considered thoroughly enough in the directive. In the course of the discussion,

in February 2006 the European Parliament approved the Commission's �rst draft but

demanded modi�cations. Thereafter, the suggested changes were mostly implemented

by the Commission (April 2006) and after the involvement of the European Council and

the European Council of the Heads of the States and Governments a joint position was

found which was approved by the European parliament on the 15th of November 2006.

However, the initial and already very ambitious plan of the Commission to pass the di-

rective on to the national parliaments by the end of 2005 was not met.

The directive distinguishes between two major possibilities of border-crossing services. It

regulates both the temporary and the permanent supply of service to a foreign country

and it has to be applied to all kinds of services besides the ones which are designated

for social, cultural or educational purposes (E.g. the school and university system. See

Herdegen [34]). Additionally, the directive does not regulate sectors of the service indus-

try which have been harmonized before, e.g. the �nancial sector, or which are sensitive

1See Commission in 2002 [20].
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sectors in the sense that commercial interests fall behind political or social interests (See

the Commission (2006) [22]), like e.g. the gambling sector.

When the directive applies to a speci�c service industry it tries to regulate it horizon-

tally. This means that it regulates all steps of the entrepreneurial process - starting from

the formation of a company to the governance of the post-contractual responsibilities.

The core of the directive lies in its e�ort to reduce the administrative procedures a ser-

vice provider has to undertake in order to be allowed to supply its service in a foreign

country. Therefore, in its initial draft the directive featured the "country of origin" prin-

ciple, which said that service �rms could supply their services temporarily in the foreign

country on the grounds of the regulation they were facing in their home country. Conse-

quently, the destination country of the service would not have been allowed to regulate

or monitor the market behavior of the foreign �rm. This principle caused much of the

immediate resentments the initial draft was facing, because countries like Germany and

France feared a "race to the bottom" e�ect concerning social and quality standards. Sub-

sequently, the "country of destination" principle was developed, which states that the

market behavior for both the temporary and permanent supply of services should mostly

follow the regulations of the country of destination. Due to these changes the directive's

most powerful tool is now the regulation of the licensing of foreign service �rms. If this

is enough in order to ful�ll the high goals of the Lisbon strategy2 remains questionable.

2.1.2 Existing literature

In its 2005 study on the directive on services the Speyer based German Research In-

stitute for Public Administration [8] split the economic e�ect of the directive into two

parts. The �rst part - the competition e�ect - refers to the fact that di�erent national

regulations concerning the supply of services are a source of transaction costs, which

constrain competition within the European Union and therefore, decrease the total wel-

fare. The other e�ect - the structural e�ect - deals, on the one hand, with changes in

the regional allocation of economic activity and, on the other hand, with the changes in

the quality of the services. The study predicts the also geographically division within

the EU between high-quality and low-quality suppliers. It also predicts generally lower

prices than before the opening, but higher prices for the higher-quality services due to

lower market volume. The present research aims to examine the structural e�ect and,

thereby, check predictions of the Speyer study.

Another study, by the Copenhagen Economics Group in 2005 [54], analyzes empirically

2As stated before, one of the goals is to become the most competitive, productive and dynamic economy
by 2010.
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the economic implications of national barriers in the European service market. It concen-

trates on the negative economic e�ects of these barriers and concludes that the directive

will give rise to lower prices and higher output of services.

For our analysis of the structural e�ect we make use of standard oligopoly theory. In

particular, we will model competition as either Cournot [23] or Bertrand [5]3.

We will investigate a two-country setting with - among other things - di�ering mar-

ket sizes and di�ering numbers of �rms4. Concerning the market segmentation of two

countries we will distinguish in our analysis between segmented and integrated markets5.

2.1.3 Main focus of the analysis

This paper looks at the EU directive's implications for a high-quality, high-cost country,

whose �rms, on the one hand, will face tougher competition in their domestic market,

but, on the other hand, will have a larger market to o�er their (labor-intensive) services,

after the directive becomes e�ective. Eight di�erent scenarios of the opening will be ex-

amined. First of all, we will divide our investigation into two main parts: The industry

exhibits either Cournot or Bertrand competition. Furthermore, we will have a look what

happens if the �rms are either able to perfectly separate the two markets concerning

quantity supplied and price charged, or are unable to do so, e.g. if they have to set

the same price in each country (integrated markets). This di�erentiation is important

as e.g. some services can not be transported and �rms o�ering these services face seg-

mented markets. On the contrary, some services can be consumed by the customers in

each country without facing relatively high transaction costs - then, �rms face integrated

markets6.

3Singh and Vives (1984) [56] examined both models with di�erentiated goods in a duopoly based
on a model by Dixit (1979) [24]. They conclude that with a linear demand structure Bertrand
competition is more e�cient than Cournot competition (in consumer or total surplus terms), and that
with nonlinear demand and under certain assumptions to ensure the existence of unique Bertrand and
Cournot equilibria Bertrand prices (quantities) are smaller (larger) than Cournot prices (quantities) if
the goods are substitutes (complements). Häckner (2000) [33] showed that this statement is sensitive
to the duopoly assumption, so that in an oligopoly with more than two �rms, prices may be higher
under Bertrand competition than under Cournot competition. In our Bertrand model we use a similar
model as Oxenstiema [50] with nA + nB �rms supplying di�erentiated services.

4Similar models have been used widely in the literature on international trade, particularly in the
international trade section, e.g. about strategic trade policies, which try to determine the optimal
tari� or subsidiary policy a country should pursue (See e.g. Cheng [15]).

5Colonescu and Schmitt [19] investigated the implications of markets which move from segmented to
integrated markets. Their in�nitely repeated Cournot duopoly game with one �rm in each country,
however, concentrates on anticompetitive e�ects.

6For instance, the medical service of correcting the visual acuity by laser (or plastic surgery in general).
There, the transportation costs of a customer are much lower than the actual surgery. Thus, this
service market is integrated.
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In summary, we will analyze the impact of market opening on prices, quantities and �rm

pro�ts in each country along three dimensions: the type of competition (i.e., Bertrand

vs. Cournot), the time horizon of services supplied (temporary vs. permanent), and the

degree of market integration (separation vs. integration). The combination of the three

dimensions leaves us with eight distinct cases. The case of Bertrand competition may

be the most interesting since a large part of the service sector competes on prices rather

than on quantity7.

We assume two countries A and B - both members of the European Union - with dif-

ferent numbers of �rms nA and nB, which are suppliers in the same representative,

labor-intensive service market. Firms in country A (domestic) provide a higher quality

of service than �rms in country B (foreign). Their unit costs, cA, are also higher than the

respective unit costs in B, cB. The variable costs are assumed to be directly associated

to the wages in each country. However, the quality of the product is �rm-speci�c in the

sense that it is impossible to improve the quality in the short-run via higher costs/wages.

This is a realistic assumption because the quality of the service depends very much on

the experience of the �rm and their leading employees, which, in turn, is related to their

initial training. The quality of initial training, however, is a country-speci�c given. Thus,

�rms from A will have a higher quality than �rms from B at least in the short-run, even

if they supply their services permanently in B with lower unit costs cB. The last aspect

could also be seen as "know-how transfer" of an A-�rm to its employees in B.

It will be particularly interesting to see at which unit cost ratio the market opening will

be favorable for the �rms of the larger country. Further, we will explore which form of

expansion - temporary or permanent - the domestic and foreign �rms should choose.

We will use country-speci�c data of Germany for our models' parameters in order to

calculate the e�ects of the directive for Germany. In most cases, the second country will

be set to be Germany's direct neighbor Poland. The main conclusion, however, is based

upon the �ndings when the second country is set to be the rest of the European Union.

2.1.4 Outline

This chapter is organized as follows: Section 2.2 introduces the underlying oligopoly

models and their assumptions. We will investigate the outcome under di�erent assump-

tions of the segmentation of the markets and di�erent types of supply to the markets.

In Section 2.3 we will compare the results from Section 2.2 and discuss the e�ects of the

7We will also discuss this in detail in Section 4.2.3.
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directive for the European service market. Section 2.4 o�ers a conclusion and remarks

on the assumptions made in this paper.

2.2 Theory

2.2.1 General assumptions

There are only two countries: country A, in which nA �rms supply their services with

quality θA and cost cA, and country B with nB �rms with quality θB and cost cB. The

quality in each country depends, among other things, on the training of the employees

and is exogenously given as θA < θB
8. Thus, the quality of �rms in A is in the short run

always greater than the quality of �rms in B, whereas the unit costs in A can be assumed

to be higher than in B: cA > cB.

Further, we assume that each �rm i only o�ers one kind of service and that each �rm

has perfect information about the prices, quantities and pro�ts of the other �rms in both

countries and that all players are rational. Each �rm i faces a cost function:

CA,B
i (qi) = cA,B

i qi (2.1)

where cA,B
i are the marginal costs of �rm i from (A,B) and qi the amount of services it

supplies.

O�ering only temporary supply of service in the foreign country raises the respective unit

costs to δAB · cA for �rms from A or δBA · cB for �rms from B. The factors δAB and δBA

are both set to be greater than one in order to include transaction costs. For the "country

of destination" principle of the directive, which is now e�ective, it will be assumed that

δAB < δBA as the requirements on the market behavior are expected to be much higher

in country A than in country B. If the "country of origin" principle had been chosen, the

factors δ would have been almost equal as they would have only involved transportation

costs: δAB ≈ δBA.

If the �rms o�er permanent supply of services in the foreign country instead, they face the

respective unit costs of the foreign country independent of their own origin. However, the

quality o�ered does not change as it is �rm-speci�c and a know-how transfer is assumed.

We also assume that there is a �xed cost RA,B for providing permanent services in a

foreign country (for instance, building a branch o�ce, or applying for certain permits).

One basic feature of the service industry - and an important distinction to the goods'

industry - is the fact that the "production" of a service is not separable. Therefore, we

80 < θ <= 1.
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2.2 Theory

can assume that there is a clear distinction between temporary and permanent supply of

service and that �rms are faced with the binary decision to either build a branch or not.

In order to simplify the analysis we assume identical �rms in each country.

2.2.2 Bertrand competition

In order to analyze the di�erences between the situation before (t=0) and after the

opening (t=1), we have to take a brief look at the situation before the opening. In

country A (B) the demand for the service in period t=0 is given by:

q
A(B)
i = α

A(B)
i − βθ

A(B)
i p

A(B)
i +

β

nA(B)
·

nA(B)∑
j 6=i

θ
A(B)
j p

A(B)
j

where αA,B
i is the maximum quantity �rm i can sell in country A or B or in other words

the market size for �rm i in A or B. β serves as a scaling variable, which is set to be

equal to one for all of our calculations (See Appendix B). Firm pro�ts are given by

π
A(B)
i =

(
p

A(B)
i − c

A(B)
i

)
q
A(B)
i − F

A(B)
i

where F
A(B)
i is the �xed cost of production. As we assume identical �rms, we can

maximize pro�ts for a representative �rm. The pro�t maximizing quantity and price are

q
A(B)
t=0 =

nA(B) · αA(B) − β θA(B)cA(B)

nA(B) + 1
=

KA(B) − β θA(B)cA(B)

nA(B) + 1
(2.2)

p
A(B)
t=0 =

KA(B) + β nA(B)θA(B)cA(B)

β θA(B) (nA(B) + 1)
(2.3)

Let KA(B) =
∑nA(B)

j=1 α
A(B)
j be the total market size in country A (B), which is assumed

to remain unchanged, independent of the opening of the market, because we assumed

mature service markets in both countries. Maximized pro�ts are:

π
A(B)
t=0 =

q2
A(B)

β θA(B)
− FA(B) (2.4)

We now investigate the situation after the market opening (t=1). First we distinguish

between segmented and integrated markets. Next, we examine the two extreme cases of

both A- and B-�rms o�ering either temporary or permanent supply of service. Finally,
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2 The EU directive on services and its immediate e�ects

we look at the case of opposed strategies in order to determine the dominant supply

strategy of each �rm.

2.2.2.1 Segmented markets

In segmented markets �rm i from (A,B) faces the following demand in country A after

the opening:

q
A,(A,B)
i = αA

i − βθ
(A,B)
i p

A,(A,B)
i +

β

nA + nB
·

 nA∑
j=1

j 6=i

θA
j pA,A

j +
nA+nB∑
j=nA+1

j 6=i

θB
j pA,B

j

 (2.5)

In country B the demand for services of �rm i from (A,B) becomes in t=1:

q
B,(A,B)
i = αB

i − βθ
(A,B)
i p

B,(A,B)
i +

β

nA + nB
·

 nA∑
j=1

j 6=i

θA
j pB,A

j +
nA+nB∑
j=nA+1

j 6=i

θB
j pB,B

j


where p

A,(A,B)
i (p

B,(A,B)
i ) is the price of �rm i from (A,B) in country A (B).

2.2.2.1.1 Temporary supply of services If �rms only o�er their services temporarily in

the foreign country, they face higher unit costs due to transaction costs. We also assume

that they face twice their normal �xed costs. These facts are included into the pro�t

function of �rm i from A or B:

πA
i =

(
pA,A

i − cA
i

)
qA,A
i +

(
pB,A

i − δABcA
i

)
qB,A
i − 2 ∗ FA (2.6)

πB
i =

(
pA,B

i − δBAcB
i

)
qA,B
i +

(
pB,B

i − cB
i

)
qB,B
i − 2 ∗ FB (2.7)

Maximizing the pro�t at dπA
i ≡ 0 is equivalent to ∂

∂pA,A
i

(
pA,A

i − cA
i

)
qA,A
i ≡ 0 and

∂

∂pB,A
i

(
pB,A

i − δABcA
i

)
qB,A ≡ 0. By assuming identical �rms this leads us to the following

pro�t maximizing quantities and prices:

qA,A =
KA − βθAcA

nA + nB + 1
− βξ

θAcA − δBAθBcB

nA + nB + 1
(2.8)

qA,B =
KA − βδBAθBcB

nA + nB + 1
− βξ

nA

nB

δBAθBcB − θAcA

nA + nB + 1
(2.9)
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qB,A =
KB − βδABθAcA

nA + nB + 1
− βξ

δABθAcA − θBcB

nA + nB + 1
(2.10)

qB,B =
KB − βθBcB

nA + nB + 1
− βξ

nA

nB

θBcB − δABθAcA

nA + nB + 1
(2.11)

pA,A =
KA

(nA + nB + 1) βθA
+ ξ

(2nA + nB + 1)θAcA + nBδBAθBcB

nB(nA + nB + 1)θA
(2.12)

pA,B =
KA

(nA + nB + 1) βθB
+ ξ

nAθAcA + (nA + 2nB + 1)δBAθBcB

nB(nA + nB + 1)θB
(2.13)

pB,A =
KB

(nA + nB + 1) βθA
+ ξ

(2nA + nB + 1)δABθAcA + nBθBcB

nB(nA + nB + 1)θA
(2.14)

pB,B =
KB

(nA + nB + 1) βθB
+ ξ

nAδABθAcB + (nA + 2nB + 1)θBcB

nB(nA + nB + 1)θB
(2.15)

where ξ = nB(nA+nB)
2nA+2nB+1 . Consequently, the pro�ts of the �rms in A and B simplify to:

πA
t=1 =

q2
A,A

β θA
+

q2
B,A

β θA
− 2FA (2.16)

πB
t=1 =

q2
A,B

β θB
+

q2
B,B

β θB
− 2FB (2.17)

If we look at the pro�t function of �rms in A, we see the expected behavior. They depend

positively on the total market sizes of A and B, the quality θB
9, the unit cost cB and the

transaction factor δBA of �rms from B, whereas they depend negatively on the quality

θA, the unit cost cA and the transaction factor δAB. Another interesting aspect is the

fact that entry into country B will be deterred if FA >
q2
B,A

β θA
.

At what ratio of the costs in B and A
(
xt = cB

cA

)
is the market opening favorable for

�rms of country A? To answer this question, we have to compare pro�ts after and before

market opening. The di�erence of after- and before-pro�ts is given by:

∆πA(xt) = 1
βθA

[(
KA−βθAcA−βξcA(θA−δBAθB xt)

nA+nB+1

)2
+(

KB−βδABθAcA−βξcA(δABθA−θB xt)
nA+nB+1

)2
−

(
KA−β θAcA

nA+1

)2
− βθFA

]
(2.18)

≡ 0

9The higher θ the worse the quality.
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The opening will be pro�table for �rms from A as long as ∆πA(xt) = πA
t=1 − πA

t=0 > 0.
Thus, ∆πA(xt) = πA

t=1 − πA
t=0 = 0 must hold to make A-�rms at least indi�erent to

market opening. Solving (2.18) for xt yields:

xt
1,2 = −δBAKA + KB − β(1 + ξ)(δBA + δAB)θAcA

βξ(1 + δ2
BA)θBcA

±

[ (
δBAKA + KB − β(1 + ξ)(δBA + δAB)θAcA

βξ(1 + δ2
BA)θBcA

)2

+
nB(2 + 2nA + nB) (KA − βθAcA)2

β2(nA + 1)2ξ2(1 + δ2
BA)θ2

Bc2
A

− (KB − β(ξ + 1)δABθAcA)2

β2ξ2(1 + δ2
BA)θ2

Bc2
A

+
(nA + nB + 1)2θA FA

βξ2(1 + δ2
BA)θ2

Bc2
A

]1/2

(2.19)

Only xt
1 is reasonable, because xt

2 < 0. As ∆πA(xt) depends positively10 on xt, the

following Lemma is straightforward:

Lemma 1a: If cB
cA

> xt
1 ⇔ ∆πA

(
cB
cA

)
> 0 ⇔ The opening of the market is positive for

�rms from A.

This means that if the costs of �rms from B are xt
1 times higher than the costs of �rms

from A, the pro�t of �rms from A will be higher than before the opening. Related to

Lemma 1a is Lemma 2a:

Lemma 2a: There exists a limit for the ratio of the costs xt∞
1 , which is reached with a

large number of �rms nB from B. For in�nitely large nB we have ∆πA(x̃) > 0 ∀ x̃ > xt,∞
1

with

xt,∞
1 = δAB+δBA

1+δ2
BA

· θA
θB

+√
− (δBAδAB−1)2

(1+δ2
BA)2

· θ2
A

θ2
B

+ 4
1+δ2

BA

(
θAFA

βθ2
Bc2A

+ (KA−βθAcA)2

β2(nA+1)2θ2
Bc2A

)
(2.20)

Hence, if the cost of services from A is so low, that cB
cA

> xt,∞
1 , the �rms in A have higher

pro�ts than before the opening, irrespective of the number of �rms from B. There also

exists another important threshold, which is independent of the costs in B:

Corollary 1a11: There exists a certain total market size of B beyond which an opening

10 ∂∆πA(x)
∂x

> 0.
11See Appendix A.
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Figure 2.1: The market size of the foreign country B for which an opening of the service
market would always be pro�table for German �rms against the number of
�rms from country B. All �rms compete on price and supply their services
temporarily.

of the markets would always be favorable for �rms in A. This market size is given by:

K̂t
B = β(1 + ξ)δABθAcA +

[
nB(2 + 2nA + nB)

(nA + 1)2
(KA − βθAcA)2 +

βθA(nA + nB + 1)2FA + 2βξθAcA(KA − β(1 + ξ/2)θAcA)
]1/2

(2.21)

The two Lemmata and the Corollary are the major conditions on the cost of the �rms

from A or on the total market size of country B, respectively, for testing if the opening of

the market has a favorable in�uence on the pro�ts of �rms from A. By taking reasonable

values and assuming A to be Germany12 we obtain the following �gures:

Figure 2.1 shows the threshold of the market size of country B beyond which an opening

of the service market would always be pro�table for German �rms against the number of

�rms from B. It demonstrates that if country B is taken to be the whole European Union

(without Germany, Bulgaria and Romania), and the number of �rms in the market in

12See Appendix B for details.
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Germany is already very high, the opening of the service market will be favorable for

�rms from Germany (i.e., their pro�ts will be higher after the opening as compared to

the situation before the opening)13.

Next we will investigate what happens if �rms o�er their services permanently in the

foreign country by establishing a branch there.

2.2.2.1.2 Permanent supply of services If �rms supply their services permanently in

the foreign country, the directive on services rules that they have to follow the regulations

of the destination country ("country of destination"-principle). Thus, they are facing

the variable costs - mostly wages due to collective wage agreements - of the destination

country. As they build a branch in the foreign country, their �xed costs are changing as

compared to the supply of temporary services. These changed costs are re�ected in the

pro�t function of the �rms:

πA
i =

(
pA,A

i − cA
i

)
qA,A
i +

(
pB,A

i − cB
i

)
qB,A
i − FA − FB −RB (2.22)

πB
i =

(
pA,B

i − cA
i

)
qA,B
i +

(
pB,B

i − cB
i

)
qB,B
i − FA − FB −RA (2.23)

Again, we maximize the pro�t in each market, assuming identical �rms. This leads us

to the following pro�t maximizing quantities and prices14:

qA,A =
KA − βθAcA

(nA + nB + 1)
− βξcA

θA − θB

nA + nB + 1
(2.24)

qA,B =
KA − βθBcA

(nA + nB + 1)
− βξ

nA

nB
cA

θB − θA

nA + nB + 1
(2.25)

qB,A =
KB − βθAcB

(nA + nB + 1)
− βξcB

θA − θB

nA + nB + 1
(2.26)

qB,B =
KB − βθBcB

(nA + nB + 1)
− βξ

nA

nB
cB

θB − θA

nA + nB + 1
(2.27)

13Figure C.1 in Appendix C displays the e�ect that, if country B is smaller (e.g. Poland) but has much
more �rms than Germany, German �rms must have a much better cost structure in order to have
higher pro�ts after the opening.

14ξ = nB(nA+nB)
2nA+2nB+1

.
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pA,A =
KA

(nA + nB + 1) βθA
+ ξcA

(2nA + nB + 1)θA + nBθB

nB(nA + nB + 1)θA
(2.28)

pA,B =
KA

(nA + nB + 1) βθB
+ ξcA

nAθA + (nA + 2nB + 1)θB

nB(nA + nB + 1)θB
(2.29)

pB,A =
KB

(nA + nB + 1) βθA
+ ξcB

(2nA + nB + 1)θA + nBθB

nB(nA + nB + 1)θA
(2.30)

pB,B =
KB

(nA + nB + 1) βθB
+ ξcB

nAθA + (nA + 2nB + 1)θB

nB(nA + nB + 1)θB
(2.31)

Similarly, the pro�ts of the �rms in A and B simplify to:

πA
t=1 =

q2
A,A

β θA
+

q2
B,A

β θA
− FA − FB −RB (2.32)

πB
t=1 =

q2
A,B

β θB
+

q2
B,B

β θB
− FA − FB −RA (2.33)

As before, the pro�ts of A-�rms depend positively on the total market sizes of A and B

and the quality θB of �rms from B. But the interesting new result is that the impact of

unit costs on pro�ts is now ambivalent. However, with a rising number of �rms from B

the pro�t depends only positively on the unit costs in A and B:

∂πA
t=1

∂cA(B)
> 0

m (2.34)

(1 + 1/ξ)θA < θB
nB→∞−→ θA < θB

Entry of �rms from A will be deterred if FB + RB >
q2
B,A

βθA
.

As before, we can calculate the ratio of the costs xp = cB
cA

for which the market opening

becomes favorable for �rms in country A. This is the same as asking for which xp is

∆πA(xp) = πA
t=1 − πA

t=0 > 0:

∆πA(xp) =
1

βθA

[(
KA − βθAcA − βξcA(θA − θB)

nA + nB + 1

)2

+

(
KB − βθAxpcA − βξxpcA(θA − θB)

nA + nB + 1

)2

−
(

KA − βθAcA

nA + 1

)2

− βθ(FB + RB)

]
(2.35)
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Thus, we have to solve ∆πA(xp) = 0 for xp which yields:

xp
1,2 =

KB

βcA((1 + ξ)θA − ξθB)

±

[
(nA + nB + 1)2θA(FB + RB)

βc2
A((1 + ξ)θA − ξθB)2

+
nB(2 + 2nA + nB)(KA − βθAcA)2

β2(nA + 1)2c2
A((1 + ξ)θA − ξθB)2

+
ξcA(θA − θB)(2KA − βcA((2 + ξ)θA − ξθB))

βc2
A((1 + ξ)θA − ξθB)2

]1/2

(2.36)

Again, only xp
1 is reasonable. As before, ∆πA(xp) depends positively on xp, therefore,

Lemma 1 also applies:

Lemma 1b: If cB
cA

> xp
1 ⇔ ∆πA

(
cB
cA

)
> 0 ⇔ The opening of the market is positive for

�rms from A.

This means - equivalently to Lemma 1a - that, if the costs of �rms from B are xp
1 times

higher than the costs of �rms from A, the pro�t of the A-�rms will be higher than before

the opening.

Lemma 2b: There exists a limit for the ratio of the costs xp,∞
1 , which is reached with a

large number of �rms nB from B. For in�nitely large nB we have ∆πA(x̃) > 0 ∀ x̃ > xp∞
1 .

xp,∞
1 =

√
4 θA(FB+RB)

βc2A(θA−θB)2
+ 4 (KA−βθAcA)2

β2(nA+1)2c2A(θA−θB)2
− 1 (2.37)

Thus, if the costs of services from A are so much lower than for its counterparts from B,

that cB
cA

> xp,∞
1 , the number of suppliers from B can be arbitrarily high, �rms in A will

nevertheless have higher pro�ts than before the opening.

Corollary 1b: There exists a certain total market size of B beyond which an opening of

the markets would always be favorable for �rms in A. This market size is given by:

K̂p
B =

[
βξcA(θA − θB)(2KA + βcA(ξθB − (2 + ξ)θA)) +

nB(2 + 2nA + nB)
(nA + 1)2

(KA − βθAcA)2 + βθA(nA + nB + 1)2(FB + RB)
]1/2

(2.38)

We will now take the same values as before in order to calculate the thresholds. Figure

2.2 shows the threshold of the market size of country B beyond which an opening of the

service market would always be pro�table for �rms from Germany against the number of
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�rms from B. Figure 2.2 is quite similar to Figure 2.1. However, Figure C.2 in Appendix

Figure 2.2: The market size of country B for which an opening of the service market
would always be pro�table for German �rms against the number of �rms from
country B. All �rms compete on price and supply their services permanently.

C shows that in the case of permanent supply of service the threshold for the ratio of

the costs is much higher as compared to the case of temporary supply of services, which

is reasonable because A- and B-�rms now share the same unit costs in each country and

none of them enjoys a signi�cant cost advantage over each other.

2.2.2.1.3 Opposed strategies The above analysis applies in a similar vein if A- and

B-�rms have di�erent strategies of supplying their services. If, for example, B-�rms o�er

their services temporarily while A-�rms o�er theirs permanently, the respective quanti-

ties change by replacing θBcA in (2.24) and (2.25) with θBδBAcB, whereas (2.26) and

(2.27) remain unchanged. If cA > δBAcB holds, then the total quantity A-�rms are selling

in country A will decrease whereas the quantity B-�rms are selling in A will increaseas

compared to the case where both �rms o�er their services permanently. Thus, B-�rms

will then prefer to o�er their services temporarily.

If, on the contrary, B-�rms o�er their services permanently while A-�rms o�er theirs

temporarily, we will obtain the quantities as in (2.8) and (2.9) with θBδBAcB replaced
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B B

temp perm

A temp (1,2) (1,1)

A perm (2,2) (2,1)

Table 2.1: Exemplary pay-o�s for �rms from A and B after choosing temporary (temp)
or permanent (perm) supply of service

by θBcA
15. This would make B-�rms worse o�as compared to the case where both A-

and B-�rms o�er their services temporarily. Hence, it is a dominant strategy for B-�rms

to o�er their services temporarily16.

This leads us to the question which strategy A-�rms are going to choose knowing that

B-�rms will o�er their services temporarily. This is the same as asking if the quantities

as given by (2.8) and (2.10) are bigger than those of (2.24) and (2.26) transformed via

θBcA → θBδBAcB because B-�rms will be temporary suppliers. Transforming (2.24) re-

sults in (2.8), so the decision which kind of service to o�er is determined through (2.10)

and (2.26). As cB < δABcA holds in our setting17 the values of (2.26) exceed the values

of (2.10). Thus, A-�rms will prefer to build a branch in B.

Therefore, in the case of segmented markets we have a Nash equilibrium if A-�rms choose

permanent supply of service18 and B-�rms temporary supply of service. Table 2.1 exem-

pli�es the situation explained above.

In the next section we will investigate the possibility that �rms are not able to treat

the two markets separately anymore, i.e., the two markets of countries A and B are

integrated.

2.2.2.2 Integrated markets

Now, the �rms are not able to have di�erent pricing strategies for both markets anymore.

Thus, they set a uniform price in both countries A and B. Hence, �rm i from (A,B) faces

15(2.10) and (2.11) remain unchanged.
16Assuming, of course, that cA > δBAcB holds.
17As cB < cA and δAB > 1.
18In this case and for the rest of the analysis we assume that RB , which includes e.g. fees for government

permits, etc, does not erode the higher pro�ts from o�ering permanent supply of service.
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the following demand in country A:

q
A,(A,B)
i = αA

i − βθ
(A,B)
i p

(A,B)
i +

β

nA + nB
·

 nA∑
j=1

j 6=i

θA
j pA

j +
nA+nB∑
j=nA+1

j 6=i

θB
j pB

j

 (2.39)

Equivalently, in country B the demand for services of �rm i from (A,B) is:

q
B,(A,B)
i = αB

i − βθ
(A,B)
i p

(A,B)
i +

β

nA + nB
·

 nA∑
j=1

j 6=i

θA
j pA

j +
nA+nB∑
j=nA+1

j 6=i

θB
j pB

j


where p

(A,B)
i is the price of �rm i from (A,B).

2.2.2.2.1 Temporary supply of services As argued before, �rms face higher unit costs

due to transaction costs. Of course, this also holds for integrated markets and hence, we

�nd for the pro�ts of the �rms:

πA
i =

(
pA

i − cA
i

)
qA,A
i +

(
pA

i − δABcA
i

)
qB,A
i − 2 ∗ FA (2.40)

πB
i =

(
pB

i − δBAcB
i

)
qA,B
i +

(
pB

i − cB
i

)
qB,B
i − 2 ∗ FB (2.41)

However, maximizing the pro�t is now a little bit easier, because the �rms only maximize

over one price so that ∂πA(B)

∂p
A(B)
i

≡ 0. By assuming identical �rms we obtain the following

pro�t maximizing quantities and prices:

qA,A =
(2nA + 2nB + 1)KA −KB − (nA + nB)β(1 + δAB)θAcA

2(nA + nB)(nA + nB + 1)
− βnBξ2((1 + δAB)θAcA − (1 + δBA)θBcB) (2.42)

qA,B =
(2nA + 2nB + 1)KA −KB − (nA + nB)β(1 + δBA)θBcB

2(nA + nB)(nA + nB + 1)
− βnAξ2((1 + δBA)θBcB − (1 + δAB)θAcA) (2.43)

qB,A =
(2nA + 2nB + 1)KB −KA − (nA + nB)β(1 + δAB)θAcA

2(nA + nB)(nA + nB + 1)
− βnBξ2((1 + δAB)θAcA − (1 + δBA)θBcB) (2.44)
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qB,B =
(2nA + 2nB + 1)KB −KA − (nA + nB)β(1 + δBA)θBcB

2(nA + nB)(nA + nB + 1)
− βnAξ2((1 + δBA)θBcB − (1 + δAB)θAcA) (2.45)

pA =
KA + KB

2(nA + nB + 1) βθA

+
ξ2

θA
((2nA + nB + 1)(1 + δAB)θAcA + nB(1 + δBA)θBcB) (2.46)

pB =
KA + KB

2(nA + nB + 1) βθB

+
ξ2

θB
(nA(1 + δAB)θAcA + (nA + 2nB + 1)(1 + δBA)θBcB) (2.47)

where ξ2 = nA+nB
2(nA+nB+1)(2nA+2nB+1) . The pro�ts of the �rms have the same form as in

equations (2.16) and (2.17). However, due to the di�erent form of the quantities they

behave di�erently concerning changes in the basic variables KA and KB. A change in one

of them triggers an ambivalent response. If, KA increases for instance, the �rst element

of the pro�t of A-�rms
q2
A,A

βθA
also increases, whereas the second element

q2
B,A

βθA
decreases.

This happens because an increase in KA triggers a price increase which a�ects pro�ts in

country A positively due to the increase in total market size, but as country B faces the

same price increase without a change in the respective total market size KB, the e�ect

on pro�t in country B is negative. Equation (2.48) sums up these e�ects:

∂πA
t=1

∂KA
=

2
βθA

[
2nA + 2nB + 1

2(nA + nB)(nA + nB + 1)
qA,A −

qB,A

2(nA + nB)(nA + nB + 1)

]
(2.48)

The pro�ts behave as expected concerning particular variables such as quality, costs

or transaction cost factor: The pro�ts of �rms from a country go up, if one of these

variables deteriorates for �rms from the other country, and the pro�ts decrease, if the

same happens with their own variables.

Again, we want to ask, for what ratio of costs xnt = cB
cA

does the opening of the markets
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become favorable for A-�rms or for which xnt is ∆πA(xnt) = 0:

xnt
1,2 = −KA + KB − β(1 + ξ)(1 + δAB)θAcA

βξ(1 + δBA)θBcA

±

[
−(nA + 1)2(KA −KB)2 + 2(nA + nB)2(KA − βθAcA)2

4β2ξ2
2(nA + 1)2(nA + nB)2n2

B(1 + δBA)2θ2
Bc2

A

+
2(nA + 1)2(nA + nB)2βθAFA

4β2ξ2
2(nA + 1)2(nA + nB)2n2

B(1 + δBA)2θ2
Bc2

A

]1/2

(2.49)

We drop xnt
2 , which is negative, and continue only with xnt

1 . As before, Lemma 1 applies

accordingly.

Lemma 2c: There exists a limit for the ratio of the costs xnt,∞
1 , which is reached with

a large number of �rms nB from B. For in�nitely large nB we have ∆πA(x̃) > 0 ∀
x̃ > xnt,∞

1 .

xnt,∞
1 = (1+δAB)θA

(1+δBA)θB
+

√
8βθAFA

β2(1+δBA)2θ2
Bc2A

+ 8 (KA−βθAcA)2

β2(nA+1)2(1+δBA)2θ2
Bc2A

(2.50)

Corollary 1c: There exists a certain total market size of B beyond which an opening of

the markets would always be favorable for �rms in A. This market size is given by:

K̂nt
B =

(2nA + 2nB + 1)KA + β(nA + nB)2(1 + ξ)(1 + δAB)θAcA

(nA + nB + 1)2 + (nA + nB)2
+

(nA + nB)(nA + nB + 1)

[
−

(
2KA − β(1 + ξ)(1 + δAB)θAcA

(nA + nB + 1)2 + (nA + nB)2

)2

+

2(KA − βθAcA)2

(nA + 1)2((nA + nB + 1)2 + (nA + nB)2)
+

2βθAFA

(nA + nB + 1)2 + (nA + nB)2

]1/2

(2.51)

Calculating with the same values as before, we obtain Figure C.3 and Figure C.4, which

are both part of Appendix C. They exhibit the same e�ects as discussed before. A

detailed comparison of the results will follow in Section 2.3.

2.2.2.2.2 Permanent supply of services If �rms build a branch in the foreign country

to o�er their services permanently, the same arguments as in Section 2.2.2.1 apply and

the �rms' pro�ts are:

πA
i =

(
pA

i − cA
i

)
qA,A
i +

(
pA

i − cB
i

)
qB,A
i − FA − FB −RB (2.52)

πB
i =

(
pB

i − cA
i

)
qA,B
i +

(
pB

i − cB
i

)
qB,B
i − FA − FB −RA (2.53)
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By assuming identical �rms the following pro�t maximizing quantities and prices can be

found:

qA,A =
(2nA + 2nB + 1)KA −KB − (nA + nB)βθA(cA + cB)

2(nA + nB)(nA + nB + 1)
− βnBξ2(cA + cB)(θA − θB) (2.54)

qA,B =
(2nA + 2nB + 1)KA −KB − (nA + nB)βθB(cA + cB)

2(nA + nB)(nA + nB + 1)
− βnAξ2(cA + cB)(θB − θA) (2.55)

qB,A =
(2nA + 2nB + 1)KB −KA − (nA + nB)βθA(cA + cB)

2(nA + nB)(nA + nB + 1)
− βnBξ2(cA + cB)(θA − θB) (2.56)

qB,B =
(2nA + 2nB + 1)KB −KA − (nA + nB)βθB(cA + cB)

2(nA + nB)(nA + nB + 1)
− βnAξ2(cA + cB)(θB − θA) (2.57)

pA =
KA + KB

2(nA + nB + 1) βθA

+
ξ2(cA + cB)

θA
((2nA + nB + 1)θA + nBθB) (2.58)

pB =
KA + KB

2(nA + nB + 1) βθB

+
ξ2(cA + cB)

θB
(nAθA + (nA + 2nB + 1)θB) (2.59)

Pro�t responses to changes in the basic variables are quite similar. Because markets are

not segmented, we again �nd two opposing e�ects on pro�ts if the total market sizes KA

and KB change. And because the �rms face the unit costs of the respective country,

the dependence of the pro�t on the unit costs cA and cB is also ambivalent in line with

26



2.2 Theory

Section 2.2.2.1 for permanent supply of services. Concerning the ratio of costs we �nd:

xnp
1,2 =

KA + KB − βcA((1 + ξ)θA − ξθB)
βcA((1 + ξ)θA − ξθB)

± (nA + nB + 1) ·

[
−

(
KA −KB

β(nA + nB)cA((1 + ξ)θA − ξθB)

)2

+
2 (KA − βθAcA)2

β2(nA + 1)2c2
A((1 + ξ)θA − ξθB)2

+
2θA(FB + RB)

βc2
A((1 + ξ)θA − ξθB)2

]1/2

(2.60)

After dropping xnp
2 , we note that Lemma 1 also applies here.

Lemma 2d : There exists a limit for the ratio of the costs xnp,∞
1 , which is reached with

a large number of �rms nB from B. For in�nitely large nB we have ∆πA(x̃) > 0 ∀
x̃ > xnp,∞

1 .

xnp,∞
1 = −1 +

√
8θA(FB+RB)
βc2A(θA−θB)2

+ 8 (KA−βθAcA)2

β2(nA+1)2c2A(θA−θB)2
(2.61)

Corollary 1d : There exists a certain total market size of B beyond which an opening of

the markets would always be favorable for �rms in A. This market size is given by:

K̂np
B =

(2nA + 2nB + 1)KA + β(nA + nB)2cA((1 + ξ)θA − ξθB)
(nA + nB + 1)2 + (nA + nB)2

+

(nA + nB)(nA + nB + 1)

[
−

(
2KA − βcA((1 + ξ)θA − ξθB)
(nA + nB + 1)2 + (nA + nB)2

)2

+

2(KA − βθAcA)2

(nA + 1)2((nA + nB + 1)2 + (nA + nB)2)
+

2βθA(FB + RB)
(nA + nB + 1)2 + (nA + nB)2

]1/2

(2.62)

Taking the same values as before we obtain Figures C.5 and C.6, which are both part of

Appendix C.

2.2.2.2.3 Opposed strategies Like in the case of segmented markets, we will investi-

gate which strategy each �rm will choose in order to maximize pro�ts. By analyzing

in a �rst step that B-�rms supply temporarily and A-�rms permanently we �nd with a

similar argumentation as before that B-�rms will prefer to o�er their services temporarily

if cA > δBAcB. Again, it is a dominant strategy for B-�rms to supply their services only

temporarily.

For A-�rms the same result as before emerges: It is a dominant strategy for A-�rms to

supply their services permanently if cB < δABcA. Hence, we can say that in price com-
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petition independent of the segmentation of the markets A-�rms will always supply their

services permanently, i.e., building a branch in country B, whereas B-�rms will choose

to be temporary suppliers.

After having investigated the outcomes under price competition, we will now focus on

�rms that compete on quantities, because their capacity is relatively �xed, which is the

case for e.g. very specialized service �rms.

2.2.3 Cournot competition

Again, we have the periods before and after the opening (t=0 and t=1) of the service

market. In t=0 we have the following situation in both countries:

p
A(B)
i = γ

A(B)
i − χ ·

nA(B)∑
j=1

θ
A(B)
j q

A(B)
j

π
A(B)
i =

(
p

A(B)
i − c

A(B)
i

)
q
A(B)
i − F

A(B)
i

where γA
i is the maximum price the consumers in A are willing to pay for product i and

χ serves as a scaling variable.

Assuming identical �rms and pro�t maximization we obtain the following outcomes for

quantity, price and pro�t of the �rms in period t=0 for country A (B):

q
A(B)
t=0 =

γA(B) − cA(B)

χθA(B)(nA(B) + 1)
(2.63)

p
A(B)
t=0 =

γA(B) + nA(B)cA(B)

nA(B) + 1
(2.64)

π
A(B)
t=0 = βθA(B) · q2

A(B) − FA(B) (2.65)

In the next sections we will investigate the situation after the opening (t=1). Because

the approach is quite similar to Section 2.2.2, we will skip a few steps in-between. Again

we will �rst have a look at the situation where �rms are able to sell di�erent quantities

in the two countries.
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2.2.3.1 Segmented markets

In t=1 �rms from B enter the market in A and vice versa. Therefore, the new inverse

demand functions in A and B become:

p
A(B)
i = γ

A(B)
i − χ ·

 nA∑
j=1

θA
j q

A(B),A
j +

nA+nB∑
j=nA+1

θB
j q

A(B),B
j

 (2.66)

2.2.3.1.1 Temporary supply of services As the �rms o�er their services only tem-

porarily, they face transaction costs. Therefore, the �rm's pro�t functions are similar to

(2.6) and (2.7)19. Pro�t maximization for identical �rms yields

qA,A =
γA − cA

(nA + nB + 1)χθA
− ζ

cA − δBAcB

χθA
(2.67)

qA,B =
γA − δBAcB

(nA + nB + 1)χθB
− ζ

nA

nB

δBAcB − cA

χθB
(2.68)

qB,A =
γB − δABcA

(nA + nB + 1)χθA
− ζ

δABcA − cB

χθA
(2.69)

qB,B =
γB − cB

(nA + nB + 1)χθB
− ζ

nA

nB

cB − δABcA

χθB
(2.70)

pA =
γA + nAcA + nBδBAcB

nA + nB + 1
(2.71)

pB =
γB + nAδABcA + nBcB

nA + nB + 1
(2.72)

where ζ = nB/(nA + nB + 1). The pro�ts become

πA
t=1 = β θA · q2

A,A + β θA · q2
B,A − 2FA (2.73)

πB
t=1 = β θB · q2

A,B + β θB · q2
B,B − 2FB (2.74)

Interestingly, the maximized pro�t of �rms from A (B) does not depend on the quality

of �rms from B (A) anymore. Concerning the other variables it behaves as expected.

19The di�erent prices pA,A(B) and pB,A(B) in (2.6) and (2.7) have to be replaced with pA and pB .
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Again, we consider the ratio of the costs. Here, we have for yt = cB
cA
:

yt
1,2 = −γB + δBAγA − (nB + 1)(δAB + δBA)cA

nB(1 + δ2
BA)cA

±

[
−

(
γB + δBAγA − (nB + 1)(δAB + δBA)cA

nB(1 + δ2
BA)cA

)2

+
χθAFA

ζ2(1 + δ2
BA)c2

A

+
(nB + 2)(γ2

A − n2
Ac2

A) + 2(nAγA − (nB + 1)cA)(γA + nAcA)
(nA + 1)2nB(1 + δ2

BA)c2
A

− (γB − (nB + 1)δABcA)2

n2
B(1 + δ2

BA)c2
A

]1/2

(2.75)

Economically, only yt
1 makes sense, because yt

2 is always negative.

Lemma 1e: If cB
cA

> yt
1 ⇔ ∆πA

(
cB
cA

)
> 0 ⇔ The opening of the market is positive for

�rms from A.

If the unit costs of �rms from B are yt
1 times higher than the unit costs of �rms from A,

the pro�t of �rms from A will be higher than before the opening.

Lemma 2e: There exists a limit for the ratio of the unit costs yt,∞
1 , which is reached

with a large number of �rms nB from B. For in�nitely large nB we have ∆πA(ỹ) > 0 ∀
ỹ > yt,∞

1 .

yt,∞
1 = δAB+δBA

1+δ2
BA

+√(
δAB+δBA

1+δ2
BA

)2
− δ2

AB
1+δBA

+ χθAFA

(1+δ2
BA)c2A

+ (γA+nAcA)(γA−(nA+2)cA)
(nA+1)2(1+δ2

BA)c2A
(2.76)

Corollary 1e: There exists a certain maximum price of services of �rms from B beyond

which an opening of the markets would always be favorable for �rms in A. This price is

given by:

γ̂t
B = (nB + 1)δABcA +

[
n2

BχθAFA

ζ2
+

nB(γA + nAcA)
2(γA − cA)(nA + 1) + nB(γA − (nA + 2)cA)

(nA + 1)2

]1/2

(2.77)

Using the same values as before20 as before we �rst notice that the quantity which �rms

from A sell in country B would be negative and hence, it is set to be zero. However, this

already implies that for these values (Germany - Poland) the opening cannot be positive

for �rms from A. Figures C.7 and C.8 in Appendix C show the conditions concerning γ

20γ = K/β.
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and cB/cA for which the pro�t di�erence would be positive21.

2.2.3.1.2 Permanent supply of services In order to avoid redundancies, we just report

the �ndings for the case of permanent supply of services:

qA,A =
γA − cA

(nA + nB + 1)χθA
(2.78)

qA,B =
γA − cA

(nA + nB + 1)χθB
(2.79)

qB,A =
γB − cB

(nA + nB + 1)χθA
(2.80)

qB,B =
γB − cB

(nA + nB + 1)χθB
(2.81)

pA =
γA + (nA + nB)cA

nA + nB + 1
(2.82)

pB =
γB + (nA + nB)cB

nA + nB + 1
(2.83)

The ratio for which ∆πA = 0 is:

∆πA(yp) = 0

⇓

yp
1,2 = γB

cA
±

[
nB(2nA+nB+2)

(nA+1)2
·
(

γA−cA
cA

)2
+ χ(nA+nB+1)2θA(FB+RB)

c2A

]1/2

(2.84)

Economically, yp
2 does not make sense, because with cB/cA > yp

2 follows ∆πA(cB/cA) < 0.
But when inserting ĉB = yp

1 · cA in (2.80) we see that qB,A will become negative (which is

then set to be zero). Thus, A-�rms are only left with qA,A, which is smaller than (2.63).

Hence, there does not exist a cost ratio for which an opening with permanent supply

would yield a positive change in pro�ts for A-�rms.

An equivalent to Lemma 2 does also not exist. There is no upper bound for the ratio of

the unit costs when the number of �rms from B is very high (yp,∞ = ∞).

Corollary 1f : There exists a certain maximum price of services of �rms from B beyond

which an opening of the markets would always be favorable for �rms in A. This price is

21E.g. if the unit costs in Poland were seven times higher than in Germany the opening of the market
would yield higher pro�ts for �rms in Germany than before.
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given by:

γ̂p
B = cB +

√
χ(nA + nB + 1)2θA(FB + RB) +

nB(2nA + nB + 2)
(nA + 1)2

(γA − cA)2 (2.85)

Hence, if we assume permanent supply of services the di�erence in pro�ts for �rms from

A will become positive after the opening only if the foreign market's γB increases up to

γ̂p
B (or higher). Figure C.9 demonstrates this for the case of Germany and Poland.

2.2.3.1.3 Opposed strategies If �rms have di�erent strategies the outcomes calculated

above change. If A-�rms build a branch in country B, whereas B-�rms only supply

temporarily, the quantities are determined by (2.67) and (2.68) for country A and by

(2.80) and (2.81) for country B. Thus, B-�rms are better o�as compared to the case

where both A- and B-�rms build branches22. If we look at the case where A-�rms are

temporary suppliers and B-�rms build branches we observe the same e�ect as before:

B-�rms would prefer to be temporary suppliers as this yields higher pro�ts. Thus, as in

the Bertrand case for segmented markets, temporary supply is the dominant strategy for

B-�rms if cA > δBAcB
23.

Using the same analysis for A-�rms we see that their dominant strategy is permanent

supply of services24. Hence, for segmented markets, we have the same Nash equilibrium

as before: B-�rms o�er temporary25 and A-�rms permanent supply of service.

2.2.3.2 Integrated markets

As �rms are now only able to supply the same quantity to each market, the inverse

demand function for integrated markets is:

p
A(B)
i = γ

A(B)
i − χ ·

nA(B)∑
j=1

θA
j qA

j +
nA+nB∑
j=nA+1

θB
j qB

j

 (2.86)

22If cA > δBAcB holds.
23Permanent supply would be the dominant strategy if cA < δBAcB .
24If cB < δABcA holds.
25If cA > δBAcB .

32



2.2 Theory

2.2.3.2.1 Temporary supply of services Here, we have:

qA =
γA + γB + nB(1 + δBA)cB − (nB + 1)(1 + δAB)cA

2(nA + nB + 1)χθA
(2.87)

qB =
γA + γB − (nA + 1)(1 + δBA)cB + nA(1 + δAB)cA

2(nA + nB + 1)χθB
(2.88)

pA =
(nA + nB)(γA − γB) + 2γA + nA(1 + δAB)cA + nB(1 + δBA)cB

2(nA + nB + 1)
(2.89)

pB =
(nA + nB)(γB − γA) + 2γB + nA(1 + δAB)cA + nB(1 + δBA)cB

2(nA + nB + 1)
(2.90)

We �rst notice that, if both markets are very di�erent in their possible maximum prices

γ, one of the prices in A or B will become negative. This happens because �rms adopt

their quantity strategy to the bigger market and do not consider the other market. In

our model we set the price to zero if it becomes negative which means that �rms do not

supply this market anymore. The ratio for which ∆πA = 0 is:

ynt
1,2 = −γA+γB−(nB+1)(1+δAB)cA

nB(1+δBA)cA

± nA+nB+1
nB(nA+1)(1+δBA)cA

·
√

2(γA − cA)2 + 2(nA + 1)2χθAFA (2.91)

Lemmata 1 and 2 apply accordingly:

ynt,∞
1 =

1 + δAB

1 + δBA

+
1

(nA + 1)(1 + δBA)cA
·
√

2(γA − cA)2 + 2(nA + 1)2χθAFA (2.92)

Corollary 1g : There exists a certain maximum price of services of �rms from B beyond

which an opening of the markets would always be favorable for �rms in A. This price is

given by:

γ̂nt
B = −γA + (nB + 1)(1 + δAB)cA

+
nA + nB + 1

nA + 1
·
√

2(γA − cA)2 + 2χ(nA + 1)2θAFA (2.93)

Inserting our values for Germany and Poland we �rst note that the price in Poland would

become negative and hence, will be set to zero. Looking at Figure 2.3 we see that only

if the unit costs in Poland were more than seven times higher than in Germany, �rms

from Germany would de�nitely bene�t from the opening. Figure C.10 in Appendix C
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Figure 2.3: Temporary supply of services in integrated Cournot markets: The di�erence
in �rms' pro�ts in Germany before and after the opening against the ratio of
costs in Poland and Germany

presents the implications of Corollary 1g.

2.2.3.2.2 Permanent supply of services For permanent supply of services we have:

qA =
γA + γB − cA − cB

2(nA + nB + 1)χθA
(2.94)

qB =
γA + γB − cA − cB

2(nA + nB + 1)χθB
(2.95)

pA =
(nA + nB)(γA − γB + cA + cB) + 2γA

2(nA + nB + 1)
(2.96)

pB =
(nA + nB)(γB − γA + cA + cB) + 2γB

2(nA + nB + 1)
(2.97)

∆πA(ypt) = 0 yields:

ypt
1,2 = γA+γB−cA

cA

±nA+nB+1
(nA+1)cA

·
√

2(γA − cA)2 + 2(nA + 1)2χθA(FB + RB) (2.98)

But alike the case of segmented markets and permanent supply of services Lemma 1 and

2 do not apply, because ĉB = ypt
1 · cA implies qA < 0 and qB < 0.
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Corollary 1h: There exists a certain maximum price of services of �rms from B beyond

which an opening of the markets would always be favorable for �rms in A. This price is

given by:

γ̂np
B = −γA + cA + cB + (nA + nB + 1) ·

√
2χθA(FB + RB) + 2

(
γA − cA

nA + 1

)2

(2.99)

Figure C.11 in Appendix C clari�es that in the case of Germany-Poland no cost ratio

cB/cA would yield a bene�t of the opening for �rms from Germany, whereas Figure C.12

shows the implications of Corollary 1h.

2.2.3.2.3 Opposed strategies Using the same line of reasoning as above26 we can con-

clude that also for the case of integrated markets the dominant strategy for �rms from

B is to be temporary suppliers27 and for �rms from A to be permanent suppliers28.

Hence, independent of both kinds of competition (price or quantity competition) and

segmented versus integrated markets �rms from B will prefer to supply their services

temporarily if cA > δBAcB, and �rms from A will prefer to be permanent suppliers if RB

does not erode the higher pro�ts from building a branch in country B (and of course if

cB < δABcA holds).

2.2.4 Ratio of qualities

If we give up the assumption of given service qualities we can derive a threshold ratio of

qualities, for which the opening would yield a positive change in pro�ts for �rms from

A29. As the pro�ts of the �rms in Cournot competition are independent of the quality

of their rivals30, these ratios can only be derived for the case of Bertrand competition.

They exhibit a similar run and behavior as the ratio of costs, meaning that German �rms

would need a much higher quality compared to the Polish �rms in order to experience a

boost in pro�ts after the opening.

26I.e. replacing e.g. δABcA → cB in (2.87) and (2.88).
27Again if cA > δBAcB .
28Also if cB < δABcA.
29This is in analogy to deriving the ratio of costs previously. The quality ratios are shown in Appendix

D.
30For details, insert the quantities as given by equations (2.67) and (2.69) into the pro�t function given

by equation (2.73), or refer to equation (4.33) of Chapter 4.
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2.3 Comparison and Discussion

2.3.1 Type of supply

As shown in the previous sections, two conditions de�ne the type of service A- and B-

�rms will o�er in their respective foreign country:

Condition 1 : If cA < δBAcB �rms from country B will o�er their services permanently

in country A.

Condition 2 : If cB < δABcA �rms from country A will o�er their services permanently

in country B.

Both conditions have in common that if the domestic unit costs times the transaction

costs31 are higher than the foreign unit costs, it will yield higher pro�ts for the domestic

�rm to build a branch in the foreign country32.

If we use our typical values for Germany and Poland, the �rst condition is not met

whereas the second one holds. Thus, German �rms will build branches in Poland and

Polish �rms will supply Germany only temporarily.

2.3.2 Bertrand competition

Comparing the results from the previous sections let us �rst look at the case of Bertrand

competition. As Figure 2.4 indicates, the opening of the service market is much better

for �rms from country B (Poland) than for A-�rms33 because their pro�ts are higher

after the opening whereas the pro�ts of A-�rms are lower than before. This holds up to

a ratio of costs of about 10 (for temporary service) and cB
cA
≈ 80 (for permanent service).

As the actual cost ratio34 of these countries is about 0.2, we can conclude that �rms from

Poland (Germany) would be better (worse) o� after the opening.

Our �ndings that B-�rms will be temporary suppliers and German �rms will supply their

services permanently is reversed for the most part of Figure 2.4 as the basic assumptions

cB < δABcA and cA > δBAcB
35 do not hold for most of the chart. With a rising cost

ratio (or, in other words, with decreasing competitiveness of B-�rms) the foremost pos-

itive e�ect for Polish �rms diminishes and, eventually, turns negative. This is generally

31Which incur due to the temporary supply to the foreign country.
32These are of course similar aspects as in Ricardo's theory of comparative advantage.
33For clarity reasons we will refrain from plotting opposed strategies in the following �gures.
34See Appendix B.
35See Section 2.3.1.
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Figure 2.4: Bertrand competition: The change in pro�ts after the opening against the
cost ratio cPoland

cGermany
for �rms from Germany and Poland (B) in segmented

(seg) and integrated markets supplying either temporarily (no branch) or
permanently (branch) for nA = nB = 10

not the case for �rms in segmented markets which have build a branch in the other

country, so that they can also bene�t from the relatively lower costs there36. Firms from

Germany that o�er their services permanently need a very high ratio of costs in order

to experience a positive net e�ect of the opening on account of the fact that they do

not have a cost advantage over �rms from B, because both face the same unit costs in

each country. Concerning the segmentation of the market, it becomes obvious that it has

always an opposite in�uence on A- and B-�rms on account of the fact that their decisions

are strategic: if the segmentation of the market has a positive in�uence on the German

�rms' output, for instance, then Polish �rms have to adapt and reduce their output.

Generally, A-�rms need a very high ratio of costs in order to experience a positive e�ect

on pro�t37, which is quite unrealistic. Figure E.1 in Appendix E illustrates the net e�ect

of the opening for German and Polish �rms for the relevant range of 0 ≤ cB
cA
≤ 2. There,

the intersection, where both assumptions pointed out above loose their validity, becomes

more obvious.

36As cB
cA

> 1 for most of the chart.
37This is due to the relatively small market size of country B.
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Absolute

Size

Size relative

to Germany

Size relative

to EU-24*

Segmented & Temporary 3806.89 169.53% 44.50%
Integrated & Temporary 3786.74 168.64% 44.26%

Segmented & Permanent 3611.58 160.84% 42.22%
Integrated & Permanent 3590.71 159.91% 41.97%

Table 2.2: Required market size of country B which independently of the costs in A yields
higher pro�ts for �rms of country A (nA = nB = 10) - *the EU-24 are the 25
member states without Germany, Bulgaria and Romania

If country B exceeds a certain size, the change in pro�ts for �rms from country A will

always be positive according to Corollaries 1a-1h (independent of the costs in B). These

thresholds are listed in Table 2.2. If we assume that there are ten �rms (nB = 10) in
the market of country B the opening of the markets will always have a positive net e�ect

for �rms in Germany if the other country's market size is 1.69 times larger than the

German market (with nGermany = 10). If we set the European Union (without Germany,

Bulgaria and Romania) as country B38 the pro�t di�erence will be positive for �rms

from Germany - actually only half of the EU-24 (EU-25 without Germany, Bulgaria and

Romania) would be su�cient.

How do quantities and prices evolve in the two markets after the opening? Figures

2.5 and E.2 in Appendix E show that for the case of country A (Germany) the quantities

are always higher than before the opening, irrespective of the number of B-�rms in the

market. In country B (Poland) however, they only reach the pre-opening level if both

Country Quantity Price Consumer Surplus

Country A ↑ ↓ ↑
Country B ↓ ↑ ↓

Table 2.3: Bertrand competition: Comparison of the situation before and after the open-
ing in two countries regarding quantity, price and consumer surplus

markets are segmented. Concerning the prices in Germany and Poland we see in Figures

E.3 and E.439 that consumers are again better o� in Germany after the opening, because

prices in Germany from B- and A-�rms are lower than the price of the A-�rms before the

38Again with only nB = 10 �rms in the market, which is for the European Union quite a small number.
With nB = 50 �rms the respective market size would have to be around 1.45 the size of the EU-24
(EU-25 without Germany, Bulgaria and Romania).

39In Appendix E.

38



2.3 Comparison and Discussion

Figure 2.5: Bertrand competition: Quantity o�ered in country A before (Thick black
line) and after the opening against the number of �rms from country B in
segmented (seg) and integrated markets by either temporarily (no branch) or
permanently (branch) supplying �rms with nA = 10

opening. For most of the analyzed cases, however, consumers in Poland will be worse o�

as prices tend to be higher than before the opening. Our theoretical analysis therefore

refutes the claim of the Copenhagen Economics study [54]40 that every nation will be

better o� after the opening . Table 2.3 summarizes the e�ects.

2.3.3 Cournot competition

If �rms compete on quantities a slightly di�erent picture emerges. For a very small ratio

of costs, we may conclude from Figure 2.6 what we have already concluded in the sections

on opposed strategies: A-�rms will prefer to supply permanently whereas B-�rms will

be temporary suppliers. However, with increasing ratio cB/cA the two basic conditions

cA > δBAcB and cB < δABcA do not hold anymore and the picture changes. B-�rms will

now supply permanently in order to take advantage of the relatively lower unit costs in

A whereas A-�rms will start supplying temporarily. Generally, German or A-�rms will

40See Section 2.1.2.
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2 The EU directive on services and its immediate e�ects

always experience a negative pro�t change with permanent supply of services - indepen-

dent of the cost ratio between Polish and German �rms, whereas after a certain cost

ratio (in the German-Polish case if it were around cB
cA

≈ 3 − 5) the opening will have

a positive net e�ect if they supply temporarily. Market segmentation, however, plays

Figure 2.6: Cournot competition: The change in pro�ts after the opening against the cost
ratio cPoland

cGermany
for �rms from Germany and Poland (B) in segmented (seg) and

integrated markets supplying either temporarily (no branch) or permanently
(branch) for nA = nB = 10

for both countries a rather minor role, because although segmentation always increases

the pro�ts of the �rms41 its e�ect is not crucial in the sense that it separates the curves

considerably42. In sum, we may conclude that with the actual cost ratio of about 0.2

Polish (German) �rms under Cournot competition will have higher (lower) pro�ts after

the opening, as well.

If we look at the thresholds for the maximum prices listed in Table 2.4 we observe very

similar �ndingsas compared to the market sizes in the Bertrand case. Equivalently, we

�nd that half of the EU would su�ce for German �rms in order to experience a positive

change in pro�ts after the opening.

41If markets are segmented price discrimination is possible and �rms have more market power.
42An exemption might be the case of permanently supplying �rms where the two curves have a slightly

di�erent slope.
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Absolute

Magnitude

Magnitude rel.

to Germany

Magnitude rel.

to EU-24*

Segmented & Temporary 4195.61 186.85% 49.04%
Integrated & Temporary 4498.15 200.32% 52.58%

Segmented & Permanent 3629.74 161.65% 42.43%
Integrated & Permanent 3797.15 169.10% 44.39%

Table 2.4: Required maximum prices of country B which independently of the costs in A
yield higher pro�ts for �rms of country A (nA = nB = 10) - *the EU-24 are
the 25 member states without Germany, Bulgaria and Romania

Concerning the evolution of the quantities and prices in the Cournot case we observe a

totally di�erent picture than under Bertrand competition. Figures E.5 and E.6 in Ap-

pendix E show that the supplied quantity in country A decreases, whereas it increases

in country B which is contrary to the Bertrand case. The prices in both countries43

depend strongly on the segmentation of the markets. If the markets in both countries

are segmented the price is either almost as low as before the opening (in country B)

or even lower (in country A). If the markets are not segmented however and the �rms

are induced to o�er the same quantity in both markets the price in country A will be

much higher and the �rms will refrain from o�ering their services in country B at all

(pB = 0)44. This means that country B will only be supplied in the case of segmented

Country Quantity Price Consumer Surplus

Country A ↓ ↓ l
Country B - branch ↑ ↓ ↑
Country B - no branch ↑ ↑ l

Table 2.5: Cournot competition: Comparison of the situation before and after the open-
ing in two countries with segmented markets regarding quantity, price, con-
sumer and producer surplus

markets and consumers in B will only have the chance to be better o� if markets are

segmented because otherwise they would have to consume in A to a much higher price.

Table 2.5 summarizes the e�ects for segmented markets.

Generally, we �nd that in Germany Bertrand prices are lower than Cournot prices for the

case of no market segmentation, whereas they are about the same in the case of market

segmentation. Concerning the quantity provided in Germany, it is just the other way

43See Figures E.7 and E.8 in Appendix E.
44Which is also the reason for the higher price in A because the �rms are selling a lower quantity as in

the case of segmented markets.
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around.

In Poland the picture is clearer. The supply is higher in the Cournot case whereas the

price is higher in the Bertrand case. Thus, Cournot competition is more desirable in

Poland's view.

2.3.4 Welfare aspects

What are the implications of the opening for welfare? In order to analyze this question

we need to calculate the change in producer surplus at �rst, which is nothing else than

the aggregated change in the domestic (or foreign) �rms' pro�ts minus the �xed costs.

Then, the consumer surplus in the domestic (foreign) country has to be calculated.

In our case of Germany and Poland we saw that for Bertrand competition with reason-

able values for the ratio of the costs the �rms from A will be worse o� after the opening

whereas �rms from B are better o�. However, as Table 2.3 illustrates, the consumer

Figure 2.7: Bertrand competition: Welfare di�erences in Germany against nPoland in
segmented (seg) and integrated markets supplying either temporarily (no
branch) or permanently (branch) with nGermany = 10

surplus increases in country A and decreases in country B. Using a de�nition of the

change of consumer surplus, which includes the di�erent qualities45, we can calculate the

45One-Half-Rule: Consumer Surplus Di�erence = 1
2
(θApA

t=0 −
nAθApAA

t=1+nBθBpAB
t=1

nA+nB
) · (nA · qA

t=0 + nA ·
qAA

t=1 +nB ·qAB
t=1) for Bertrand and 1

2
(pA

t=0−pA
t=1) ·(nAθA ·qA

t=0 +nAθA ·qAA
t=1 +nBθB ·qAB

t=1) for Cournot.
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following welfare di�erences against the number of �rms in Poland displayed in Figure

2.746. Here we see that the overall welfare change in country A will be negative after

the opening for all higher numbers of �rms from Poland. This implicitly means that the

loss in producer surplus outweighs the rise in consumer surplus. If the markets are not

segmented the change in welfare will be higher as prices will be lower for all numbers of

�rms from Poland. Generally, the opening will trigger a loss in welfare for Germany and

a boost in welfare for Poland. This is due to the negative change in producer surplus in

Germany, which exceeds the positive change in consumer surplus, whereas in Poland it

is just the other way around.

But what happens if the second country is not a "Poland" but the rest of the European

Union? In Figure 2.8 we see that the welfare di�erence is positive for Germany up to

Figure 2.8: Bertrand competition: Welfare di�erences in Germany against nEurope in
segmented (seg) and integrated markets supplying either temporarily (no
branch) or permanently (branch) with nGermany = 30

a very high number of European �rms. This is due to the positive consumer surplus,

whereas the �rms' pro�ts do not fall as sharply as in the Poland case due to the size

of the European Union (without Germany, Bulgaria and Romania). Thus, for Bertrand

See Oxenstiema (1998) [50].
46The welfare change in Poland against the number of Polish �rms is shown for the Bertrand case in

Figure E.9 in Appendix E.
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competition the opening of the European service market yields a positive welfare e�ect

for Germany. However, this is a static view and therefore incomplete. For instance, it

does not incorporate a possible long-term change in market structure or the possibility

of a �rm to completely relocate its branch to the foreign country.

Evaluating the welfare di�erence in the Cournot case we end up with Figure 2.947.

Here, we have a di�erent picture. Although the welfare di�erences are negative as in

Figure 2.9: Cournot competition: Welfare di�erences in Germany against nPoland in
segmented (seg) and integrated markets supplying either temporarily (no
branch) or permanently (branch) with nGermany = 10

the Bertrand case, in a Cournot environment the welfare e�ect for segmented markets

will be higher than for integrated markets. This is at �rst glance counterintuitive as

it decreases consumer surplus. But as we have seen before, in the case of countries like

Germany and Poland, �rms from both countries will stop supplying Poland if markets are

not segmented. Therefore, the calculated welfare e�ects for integrated markets should

not be taken too seriously48. In any case, the welfare di�erence for Germany (Poland) is

negative (positive) also under Cournot competition.

47The welfare change in Poland against the number of Polish �rms is shown for the Cournot case in
Figure E.10 in Appendix E.

48Taking two similar countries, where a supply stop does not happen, leads to the results that the change
in welfare for integrated markets are again above the segmented ones like in the Bertrand case.
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If country B is set to be the rest of the European Union, however, we have a positive

welfare e�ect for Germany49 like in the Bertrand case.

Therefore, we can conclude that the opening of the whole European service market

yields a positive welfare e�ect for Germany at least in the short-run. This result holds

independently of the kind of competition. However, continued restraint on wage increases

as it was the case in the past few years would improve Germany's position even further -

especially as European countries like Poland have experienced a boost in wages over the

past few years.

The evolution of the market structure due to the possible exit of domestic �rms and its

e�ect on welfare, however, are not investigated here. This might lead to a negative e�ect

in the long-run. Such an analysis should be the focus of future research.

2.4 Conclusion

In this chapter, we investigated the economic e�ects, which the directive on services of

the European Commission may have on the domestic (labor-intensive) service market of

a country. The underlying model featured two countries A and B which in t = 0 were

e�ectively closed to each others' service �rms. The costs and quality of the services were

assumed to be higher in country A than in country B. In t = 1 the directive came into

force and the markets opened. We analyzed how the situation for both A- and B-�rms

changed depending on how they entered the market - temporarily or permanently - and

how general welfare was a�ected. under both price and quantity competition.

Depending on the basic characteristics of the two countries and the representative ser-

vice it is possible for A-�rms in Bertrand competition to experience a positive change

in pro�ts from the opening if the relation of costs between B-�rms and them exceeds

a certain threshold. Equivalently50, the pro�t di�erence is also positive, if the quality

is not exogenously set and the ratio of the quality exceeds a speci�c threshold. Thus,

if both can be manipulated, �rms from A will try to achieve much lower cost or much

higher quality in order to avoid a possible erosion of their pro�ts. B-�rms, on the con-

trary, have no incentive to further lower their costs or improve their quality due to their

initial cost advantage. This supports the results of the study carried out 2005 by the

German Research Institute for Public Administration in Speyer[8], which predicts a split

of the European service market in a high- and a low-quality market due to the directive

49See Figure E.11 in Appendix E.
50See Section 2.2.4.
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on services.

Concerning the di�erent regulations in the directive about temporary and permanent

supply of our representative services we could show that �rms from the low-cost country

will prefer to be temporary suppliers whereas the �rms from the high-quality country

will prefer to build branches in B in order to become permanent suppliers and pro�t

from the lower unit costs. This outcome is independent of the kind of competition and

holds if cA > δBAcB and cB < δABcA
51. The theory also suggested that at a certain

market size of country B the opening yields a positive change in pro�t for �rms from A

independently of the cost ratio of the two countries. This market size threshold increases

strongly with the number of �rms in B.

On these grounds we could argue that an opening of the service market would bear

a positive welfare e�ect for Germany, if country B is set to be the rest of the European

Union - independent of the kind of competition or the kind of supply of the �rms. Even

if that meant that the number of �rms were rather high, it would probably still bear a

positive change in welfare for Germany as on the one hand the consumer surplus would

rise and on the other hand not all �rms from B - the EU - would probably enter the

German market as this might reduce their pro�ts52. Thus, our analysis supports the

view that the directive on services by the European Commission yields a positive e�ect

for Germany.

However, these �ndings might only hold in the short run. As our analysis was static

in the sense that it did not investigate time steps after the opening we cannot analyze

how market structure in the domestic and foreign country will evolve in the long run. If,

for instance, A-�rms have to leave the market because their relative costs are too high,

country A will experience a loss in welfare. The same e�ect would occur if A-�rms built

branches in B and closed theirs in A in order to supply A only temporarily. The quality

di�erences might also diminish over time, if �rms from B are able to adapt themselves

to o�er higher quality. Introducing further dynamics into the model is therefore a very

reasonable task. This problem will be the topic of further research which will also feature

a more detailed investigation of the welfare e�ects including the possibilities of taxation

51Therefore, the transportation or transaction cost factor δBA of the speci�c service needs to be not too
high or δAB needs to be not too low, respectively.

52As stated in Section 2.2.2.1 entry deterrence of a representative B-�rm will happen if FA +RA >
q2

A,B

β θB

for permanent supply of services or FB >
q2

A,B

β θB
in the case of temporary supply of services.
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by the government.

Our �ndings are also based upon the characteristics of a speci�c service. Therefore, they

will not hold for services with di�erent transaction costs, for instance. Other simpli�ca-

tions in our model are of course the assumptions of complete information and constant

unit costs, which can be relaxed but which will probably not lead to signi�cantly di�erent

results.

The key insights of our investigation can be used in further steps of the analysis of

the e�ects of the directive on services: We have shown that A-�rms will at �rst53 rather

build branches whereas B-�rms' dominant strategy is to be temporary suppliers. We

could also conclude that the opening will probably lead to greater di�erences in costs or

quality.

53If a complete relocation of branch in A is not an option.
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3 The EU directive on services' long

term implications

In this paper we analyze the EU service directive's long term implications for a country

in terms of market structure and total welfare. Our model features two countries - do-

mestic and foreign - whose �rms supply their services with di�erent qualities and costs.

Both Cournot and Bertrand competition in a labor-intensive service market are analyzed.

By choosing where to locate their branch(es) the �rms decide how they are supplying -

temporarily or permanently - each country. Their decision is based on the wages paid in

each country as determined by demand for labor which in turn depends on the number of

branches in that country. We also consider taxation, which can be shown to change the

direction as compared to existing research.

Assuming a Germany and the rest of the European Union as the two countries we derive

a long-run equilibrium, in which the German �rms earn pro�ts almost as high as before

the opening, wages are much lower than before the opening, and the welfare e�ect is al-

most negligible. However, in the shorter run Germany goes through a slump in welfare

due to low government and producer surplus. This implies for economic policy to make

wages more �exible in order to reduce the negative e�ects in the short run.
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3.1 Long-term changes through the EU directive on services

After having investigated the implications of the directive, we are left with a few ques-

tions, which we already mentioned in the previous Section 2.4. The next chapter will

address most of these issues and o�er a dynamic model which features wage changes in

Figure 3.1: Transition from a static to a dynamic view

both countries. A change in provided quality of the services will not be part of the model,

as this is an e�ect which has to be considered only in the very long-run.

The basic di�erence in the following investigation compared to our analysis of the di-

rective in the previous chapter is that �rms are now able to totally relocate themselves

including closing their domestic branch and opening one in the other country1. Thereby,

they would supply their home country only temporarily. Additionally, they would not

need employees in their home country anymore. This would lead to lower demand for

labor in that country which in turn would put pressure on the wages of the employees.

This indirect e�ect of relocating the branch is complementary to the �ow of �rms because

in our model, the wages in both countries are the main indicators for the �rms where

they should open a branch2.

Another factor which depends on the number of branches in the country is the tax income

of the government. Therefore, we will also introduce taxation on pro�ts and sales.

In order to be able to calculate all these partly contradictory e�ects, we built a dy-

namic, iterative model which we will introduce in the following chapter. It calculates in

each time step where �rms will locate and how this changes the demand for labor and

the corresponding wages. We will see that this leads to other �ndings than before and

to interesting political recommendations.

1We did not consider this in the previous chapter because we only looked at two periods - before and
after the opening. And it is not realistic that �rms will move completely to the other country right
after the opening due to ties with their domestic country such as e.g. existing wage agreements.

2This is due to the fact that in a labor-intensive service sector wages are the main part of the arising
costs.
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3.2 Introduction

3.2.1 General aspects

When the European Commission (EC) launched its ambitious project to harmonize the

European service sector through the directive on services [21] it did not anticipate the

tremendous public response3. Based on an initial study by the EC [20] the goal of the

directive was to remove the barriers which hindered service companies to o�er their ser-

vices in other European countries. The initial draft met harsh criticism by labor unions,

social institutions and industry associations4, fearing a "race to the bottom" concerning

wages and labor standards, although the possibility of each member state to set mini-

mum wages5 was not addressed by the directive6. Many solutions were proposed7 until

the European parliament approved a version on the 15th of November 2006 which was

worked out in April 2006 by the EC8 and approved by the European council in July 2006.

As in previous drafts, the directive distinguishes between temporary and permanent

supply of service to another European country. For both types, it focuses on the reduc-

tion of regulatory procedures9 a service provider has to cope with in order to be allowed

to supply its services in the foreign country. This simpli�cation of the licensing of foreign

service �rms and the general existence of a directive mean a big improvement for the

�rms as the fear of judicial problems was one of the main reasons of their reluctance

of o�ering services in other European countries [20]. The key note of the directive is

the "country of destination"-principle. It states that the �rms' conduct in the respective

country market, especially for permanent supply of services, should follow the regulations

of the country of destination of the service. The "country of origin"-principle, which was

the basis of the �rst draft of the Commission for temporary supply of service and which

caused the rejection of the directive by many stakeholders, has been mostly abandoned10.

3A recapitulation of the process is given e.g. in the European Employment Review [27], by the
Economist Intelligence Unit [25] or in the European Industrial Relations Review [28], whereas an
overview over the juridical implications is given in Korte [45].

4For an example refer to the International Fire and Security News [36].
5Through the law concerning the posting of employees abroad.
6Although the e�ciency of minimum wages or its equivalents is a highly disputed question (see e.g.
Funk and Lesch [29]). In our analysis we will have to use a "minimum wage" in order to calculate
the labor supply curve (see Section 3.3.2).

7See e.g. the editorial comment in [26].
8In February 2006, the European parliament had only accepted the directive with modi�cations and
passed it back to the EC.

9The installation of an electronic system and a centralized contact for all formalities concerning autho-
rization are the tools to derive this goal.

10For a summary which elements of both principles �nally got into the directive: see Korte [43].
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The directive governs all kinds of services besides speci�c sectors which were harmonized

before or where commercial interests fall behind political or social interests [22].

Although the directive has received high attention in the media and in political circles,

its economic implications have not been discussed thoroughly in the economic litera-

ture yet (see Section 3.2.2). The goal of this paper is to �ll this gap and contribute to

the academic discussion by analyzing the long-term implications of the directive for a

country's service market and welfare. From our theoretical analysis we will derive some

recommendations for economic policy how to bene�t from the directive.

3.2.2 Existing literature

Although there is an established literature on both competition in services and the EU

directive on services, none has yet fully investigated the implications of the directive11.

One strand of research about service markets concentrates on the �nancial sector. The

focus is, among other things, on market power12, market e�ciency (Casu and Girardone

[13]), and �nancial stability13. Due to the deregulation of the �nancial services sector in

the EU and the e�ects of the Economic and Monetary Union competition has increased

especially among international banks, sparking o� consolidation in the sector. Studies

have looked at the competitiveness of banks14, including the costs of branching (Cerasi

et al. [14]), and strategic investments in banking services15, among other things. How-

ever, this research is of little use for our case of competition in labor-intensive service

markets16.

The directive on services has been a major topic of research in law17. The economic

implications, however, are evidently not considered in this context.

The study of Hupkes and Maks [35] comes close to an economic analysis but they focus

more on the di�erences in market regulation in both countries. Their �nding of sub-

optimal market functioning in both countries might be viewed as an argument for the

launch of the directive on services in order to increase competition in both countries18.

11A static analysis of the e�ects of the directive has been carried out by Kirchheim and Weigand [38].
12See e.g. de Guevara et al. [32].
13See e.g. Allen and Gale [3].
14See e.g. Claessens and Laeven [18].
15The possibility to limit competition in the banking market ("arm's length �nancial markets") through

investments in bank-�rm relationships is analyzed in Yafeh and Yosha [64].
16The �nancial sector is also due to its peculiarity not covered by the directive on services.
17For instance, the overlap of the directive with �49 f. EG (the free rendering of services) is discussed

in Korte [44].
18Another interesting analysis in this �eld is the investigation of Castelli and Leporelli [12] concerning

the implications of di�erent national regulations on global service industries like e.g. the telecommu-
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An interesting model for services like medical, legal or other "repair" services19 and its

implications has been o�ered by Wolinsky [63]. As it is not transferable to other services

it could not serve as the basis for our investigation.

The international trade literature o�ers various theoretical insights, which come rela-

tively near to our analysis or parts of it. For example Munch [49] investigates �rms' lo-

cational choices in a two-country model with di�erent degrees of unionized labor markets.

Lahiri and Ono [47] study oligopoly pricing and the e�ects on welfare in a two-country

Heckscher-Ohlin trade model. Venables [60] models international trade as a two-stage

game between �rms in two countries and distinguishes also between segmented and in-

tegrated markets20. However, their �ndings cannot be transfered in order to understand

the implications of the service directive.

3.2.3 Main focus of the analysis

This paper focuses on the long-term e�ects of the EU Directive on Services on a country's

service industry. We use a two-country model, in which service �rms from one country

(A) o�er high-quality services but face initially high costs in A, whereas the service �rms

from the other country (B) have initially lower costs and lower quality21. The quality

standard of their services is set and cannot be changed, as we assume that the quality

depends on the experience of the �rm (or its leading employees who will always stay

with their company) and not on its location or the cost of the service. This assump-

tion is not too rigorous as the quality of a service depends highly on the training of the

leading employees, which is in turn country-speci�c and unchangeable. The executive

management determines quality and standards of reaching this quality. They pass it on

to the employees who eventually carry out the service. Thus, a �rm keeps its quality

independent of the location of their branch and their costs. This is a speci�c feature of

the service industry.

When the directive becomes e�ective these �rms compete either over price or the volume

of services in both countries. We will also distinguish between perfectly segmented mar-

kets and integrated markets. Generally, we will concentrate on Bertrand competition, as

price competition is widespread among service �rms.

nication industry.
19They all have in common that the seller of this service is at the same time the expert who determines

how much of the service is needed.
20Other research in international economics focused mainly on optimal tari�s (See e.g. Cheng [15]) or

taxation (See e.g. Schulze and Koch [53]).
21Firms from A and B o�er the same kind of labor-intensive service and are competitors.
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After the opening the �rms have three options. They can either keep the only branch

in their home country, open a branch in the foreign country, as well, or relocate their

branch to the foreign country. Their decision will be based on the costs in each country,

which are in labor-intensive service markets more or less the wages they have to pay for

their employees. These wages in turn depend on the demand for labor in that country

which is proportional to the amount of services supplied from that country. Thus, we

have an iteration process in which the number of branches in each country, the amount

of services supplied from the country and the wages change each time step.

By using country-speci�c data from Germany, Poland and the rest of the EU we can

calculate the implications of the directive for these countries concerning market struc-

ture and total surplus. Naturally, our own best interest lies especially in the implications

for the high-quality, high-cost country Germany.

3.2.4 Outline

The paper is organized as follows. Section 3.3 introduces the theoretical basis of our

analysis. The section is divided into four subsections. In Section 3.4 we will compare

the theoretical results, discuss the implications of the directive on the European service

market and its e�ect on the total surplus in the short and long-run. Section 3.5 concludes

by discussing the assumptions underlying our analysis.
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3.3 Theory

3.3.1 General assumptions

We assume that there are only two countries: country A, in which nA �rms supply their

services with quality 0 < θA ≤ 1 and cost cA, and country B with nB �rms with quality

0 < θB ≤ 1 and cost cB. The quality in each country is set as θA < θB, meaning that the

quality of �rms in A is always better than the quality of �rms in B, because it depends

on the training of the leading employees and is therefore country-speci�c and unchange-

able. The unit costs/wages are set to be higher in A than in B (cA > cB) and are also

country-speci�c due to local collective wage agreements. Thus, a �rm, which opens a

branch in the foreign country, has to pay the foreign wages.

To keep things simple, we assume that each �rm i only supplies one kind of service

and that their information about them and their competitors is perfect. They face a

cost function with constant unit costs, which are raised if they o�er their service in the

foreign country without having a branch there. These transaction costs are represented

by the constant factors δAB > 022 and δBA > 023. Due to the "country of destination"

principle of the directive, which is now e�ective, we will assume that δAB < δBA
24. A key

di�erence between the goods and the service industry is the inseparability of the "pro-

duction" of a service. We are thus able to make this clear distinction between temporary

and permanent supply of service25. We will ignore �xed costs and the costs which arise

by moving or building a branch in one country.

The government can levy taxes on the �rms. We assume that the producer surplus

(or the pro�ts of the �rms) �ows back to the country of their origin, i.e. the owners of

�rms are located in the respective home country of the �rms. We further assume that

the �rm's decision where to maintain a branch will be based on the relevant unit costs

of the country and not its respective taxes.

Finally, we assume that the �rms are direct competitors in our representative service

market and that there are no switching costs for consumers by changing the service �rm.

22Service has to be transported from country A to B.
23Service has to be transported from country B to A.
24Which means that a �rm from country B faces higher problems in A than a �rm from A in B, e.g.

due to more complicated working standards in A.
25I.e. the distinction between building a branch or not.
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3.3.2 Basic model

Our basic model derives equilibrium quantities and prices for Bertrand and Cournot

competition in segmented and integrated markets. The equilibrium relationships de�ne

the fundamental state of the market. At the �rm level the equilibrium relationships only

di�er on the cost side as we assumed equal qualities within both groups of �rms. We

then let the �rms decide in certain periods - details are given below - where to locate

their branch(es). The choice of location thus determines what costs they are facing and

how they supply the two markets. By choosing the location of their branch(es) they

implicitly decide which countries' workforce is mainly used. The more services they want

to supply from a certain country the more employees they need in that country. This will

increase labor demand and raise wages (at given labor supply). However, by introducing

friction, we will restrain the �exibility of wages and thereby slow down the relocation of

the �rms. This friction is in reality observed for instance due to the existence of labor

unions and employers' associations.

There are two possible points of departure for the �rms' decision where to locate their

branch(es). On the one hand, they can decide on the grounds of higher pro�ts, meaning

that they compare pro�ts across di�erent locations. Then the �xed costs would also play

a role. On the other hand, they may only consider at the relevant unit costs and locate

where they are the lowest. This might be more reasonable, as they are easier to observe

(they are more or less the wage of a service employee) and in most cases aligned to the

�xed costs in the sense that lower wages in a country mostly also imply lower general

costs. Besides, by moving or building a branch �rms face sunk costs, which we do not

explicitly consider here, but which create a barrier to mobility so that �rms only move if

they expect lower costs for a longer period of time. Thus, it makes sense to consider unit

costs as the critical factor for changing location. Hence, the unit costs were implemented

as the ground of the decision into our calculations:

Condition 1 : If cA
i,t < δBAcB

i,t �rm i chooses to have a branch in country A at period t.

Condition 2 : If cB
i,t < δABcA

i,t �rm i chooses to have a branch in country B at period t.

These conditions share the idea that if domestic unit costs times transaction costs26 are

higher than the unit costs in the foreign country, it will yield higher pro�ts for �rm i over

time to build a branch in the foreign country. In our model, these costs are split into a

main part Ct which is determined through general wage negotiation (see below) and a

�rm-speci�c, random part, which re�ects the fact that some �rms have lower costs than

26Which incur with temporary supply to the foreign country.
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others:

c
A(B)
i,t = C

A(B)
t (1 + 1/2 · υi) (3.1)

where υi ∈ [0, 1] is an independent and identically distributed variable.

In order to track the decisions of the �rms we introduce a state function gi,t, which

records the location of the branches over time:

gi,t =


{1, π, 0} if �rm i from A only has a branch in country A in period t

{1, π, π} if �rm i from A has a branch in country A and B in period t

{1, 0, π} if �rm i from A only has a branch in country B in period t

(3.2)

gi,t =


{0, π, 0} if �rm i from B only has a branch in country A in period t

{0, π, π} if �rm i from B has a branch in country A and B in period t

{0, 0, π} if �rm i from B only has a branch in country B in period t

(3.3)

At t = 0 we start with the initial situation that for all �rms from A gi = {1, π, 0},
whereas for all �rms from B gi = {0, 0, π}, i.e., �rms start competing with branches only

in their respective home countries.

Our model already inherits a dynamic aspect, because the wages paid in each country

depend on the amount of services which are supplied out of this country. By assumption,

the wage of an employee equals the unit costs, the unit costs itself depend on the total

amount of services from the country, which itself depends on how many branches are

located in that country. Thus, if one �rm relocates its branch it will change the costs in

both countries.

Concerning the change in wages or general costs CA
t and CB

t of the two countries, we

make use of a simple model of labor supply. Figure 3.2 displays the basic assumption

that the change in wages with respect to the amount of services is set to be equal in

country A and B. In other words, the general preference functions of employees in both

countries have the same slope and are simply shifted due to the di�erent costs of living in

A or B. In our further calculations we use the same values as in paper 1 and set yA (the

minimal wage) to be equal to the average amount the government in Germany assigns

to an unemployed worker27. Thus, we are able to calculate the slope of the two labor

supply curves and their point of intersection with the wage-axis. If we set the slope of

the curves to be b and label the intersections of the curves with the wage-axis yA and yB

27The government assignment in Germany is e�ectively a "minimum wage". Employees will not work
below this level. Concerning the values refer to appendix F.
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Figure 3.2: Sketch of the labor supply curves of countries A and B

we can derive the labor supply curves of both countries:

CA
t=0 = wA

t=0 = yA + b ·QA
t=0

CB
t=0 = wB

t=0 = yB + b ·QB
t=0

⇔ b =
wA

t=0 − yA

QA
t=0

(3.4)

⇔ yB = wB
t=0 − (wA

t=0 − yA)
QB

t=0

QA
t=0

(3.5)

wA
t =

wA
t=0 + yA(QA

t=0 −QA
t )

QA
t=0

(3.6)

wB
t =

wB
t=0 − (yA − wA

t=0)(Q
B
t=0 −QB

t )
QA

t=0

(3.7)

where wA,B
t=0 and yA are given28 and QA,B

t=0 = nA,B · qA,B
t=0 with qA,B

t=0 from (3.10) or (3.34),

respectively.

However, as the �exibility of the wages is restricted, CA
t 6= wA

t for most t. In reality,

wages do not move as freely as suggested by the neoclassical theory and the wage supply

curve. One reason for these frictions is, of course, collective bargaining Labor Unions

28See Appendix F.
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and employer associations. In our model, there is collective bargaining in each period

and wages are adjusted depending on the actual position of the labor supply curve.

Wages are changed in discrete steps. These steps are determined through the distance

between actual wage and the wage implied by the labor supply curve times the wage

coe�cients λL and λH , which re�ect the wage �exibility to either decrease or increase

wages, respectively. CA
t and CB

t are therefore determined as follows:

CA
t+1 =

{
CA

t − λA
L(CA

t − wA
t ) if CA

t > wA
t

CA
t + λA

H(wA
t − CA

t ) if CA
t < wA

t

(3.8)

CB
t+1 =

{
CB

t − λB
L (CB

t − wB
t ) if CB

t > wB
t

CB
t + λB

H(wB
t − CB

t ) if CB
t < wB

t

(3.9)

λA
L is assumed to be lower than λA

H as it is easier to raise wages than to cut them due to

labor unions and the public opinion, which might be even more important to a service

�rm. For most calculations29 we assume that λA
L = λB

L and λA
H = λB

H .

With every time step t the environment of the �rms changes. Using Mathematica [48]

we programmed a code30, which calculates the market state for each time step. Thereby,

the program checks at each time step whether the unit costs in both countries di�er in a

way that it is pro�table for some �rms to switch branch location. However, in order to

implement the typical time lag of these decisions not every �rm is able to make a decision

in the respective period. The �rms which are able to decide on their location are chosen

randomly each period. The decision is given by functions (3.2) and (3.3).

In the next step the program calculates how many services originate from each of the

two countries. These �gures imply the number of employees needed from that country

and determine the wage via the labor supply curve (3.6) and (3.7). With (3.8) and (3.9)

the costs of the �rms in the next period are calculated. With these new costs/wages the

program goes on to the next time step and repeats its process until a previously de�ned

maximum number of periods tmax is reached.

In our analysis we also introduce a tax imposing government, which levies taxes on both

sales and pro�ts. The tax rates remain �xed over the given time horizon, as we do not

want to investigate the e�ects of taxation here. However, this is an interesting subject

for further research.

We will �rst determine the market equilibrium under Bertrand competition (subsection

29If not stated otherwise.
30See Appendix G.
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3.3.3), then under Cournot competition (subsection 3.3.4) and �nally compare them

(subsection 3.4.3).

3.3.3 Bertrand competition

In order to calculate labor supply as given by (3.6) and (3.7) we start from the situation

before the opening. For country A (B) we have in period t=0:

q
A(B)
i,t=0 = αA(B) − βθA(B)(1 + τA(B))p

A(B)
i,t=0 +

β(1 + τA(B))
nA(B)

·
nA(B)∑
j 6=i

θA(B)p
A(B)
j,t=0

π
A(B)
i,t=0 = (1− rA(B))

(
p

A(B)
i,t=0 − c

A(B)
i,t=0

)
q
A(B)
i,t=0

where αA(B) is the market size for a �rm in A or B, θA(B) is the designated quality of

�rms from A or B, τA(B) is the sales tax rate and rA(B) is the tax rate on pro�ts. β

served as a scaling variable, which is set to be equal to one for all of our calculations (See

Appendix F).

Quantity, price and pro�t of a representative �rm in country A are then given by the

following equations:

qA
i,t=0 =

KA

nA + 1
+

β(1 + τA)θA(nA
∑nA

j=1 cA
j − (nA + 1)2cA

i )
(2nA + 1)(nA + 1)

(3.10)

pA
i,t=0 =

(2nA + 1)KA + nAβ(1 + τA)θA(
∑nA

j=1 cA
j + (nA + 1)cA

i )
β(1 + τA)θA(2nA + 1)(nA + 1)

(3.11)

πA
i,t=0 = (1− rA)

(qA
i,t=0)

2

β(1 + τA)θA
(3.12)

We de�ne KA(B) =
∑nA(B)

j=1 αA(B) as the total market size of country A (B), which is

assumed to remain unchanged, irrespective of the market opening.

We will analyze the two cases of market segmentation and market integration. First, we

examine perfectly segmented markets.
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3.3.3.1 Segmented markets

The demand functions in country A (B) for �rms from (A,B) are:

q
A(B),(A,B)
i,t = αA(B) − β(1 + τA(B))θ

(A,B)p
A(B),(A,B)
i,t

+
β(1 + τA(B))

nA + nB
·

 nA∑
j=1

j 6=i

θAp
A(B),A
j,t +

nA+nB∑
j=nA+1

j 6=i

θBp
A(B),B
j,t


The indices i and t denote individual �rms (i=1,...,n) and time periods (t=0,...,T), re-

spectively. The pro�ts of �rms from A and B are

πA
i,t = (1− rA,i,t)

(
pA,A

i,t − κA
i,t

)
qA,A
i,t + (1− rB,i,t)

(
pB,A

i,t − κB
i,t

)
qB,A
i,t

πB
i,t = (1− rA,i,t)

(
pA,B

i,t − κA
i,t

)
qA,B
i,t + (1− rB,i,t)

(
pB,B

i,t − κB
i,t

)
qB,B
i,t

where rA(B),i,t depends on the location of the branches of �rm i

rA,i,t =

{
rB if �rm i's only branch is in country B

rA otherwise
(3.13)

rB,i,t =

{
rA if �rm i's only branch is in country A

rB otherwise
(3.14)

and κ
A (B)
i,t are the unit costs �rm i is facing at time t for supplying service to country A

(B):

κA
i,t =

{
cA
i,t if �rm i has a branch in country A

δBAcB
i,t otherwise

(3.15)

κB
i,t =

{
cB
i,t if �rm i has a branch in country B

δABcA
i,t otherwise

(3.16)

Maximizing the �rm pro�ts with respect to price we obtain the following quantities and

prices:

qA,A
i,t =

KA

nA + nB + 1
+ β(1 + τA)

ξ

nA+nB∑
j=1

θjκ
A
j,t −

(nA + nB + 1)θA

2nA + 2nB + 1
κA

i,t

 (3.17)
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qA,B
i,t =

KA

nA + nB + 1
+ β(1 + τA)

ξ

nA+nB∑
j=1

θjκ
A
j,t −

(nA + nB + 1)θB

2nA + 2nB + 1
κA

i,t

 (3.18)

qB,A
i,t =

KB

nA + nB + 1
+ β(1 + τB)

ξ

nA+nB∑
j=1

θjκ
B
j,t −

(nA + nB + 1)θA

2nA + 2nB + 1
κB

i,t

 (3.19)

qB,B
i,t =

KB

nA + nB + 1
+ β(1 + τB)

ξ

nA+nB∑
j=1

θjκ
B
j,t −

(nA + nB + 1)θB

2nA + 2nB + 1
κB

i,t

 (3.20)

pA,A
i,t =

KA/(β(1 + τA)θA)
nA + nB + 1

+
ξ

θA

nA+nB∑
j=1

θjκ
A
j,t + ξ(nA + nB + 1)κA

i,t (3.21)

pA,B
i,t =

KA/(β(1 + τA)θB)
nA + nB + 1

+
ξ

θB

nA+nB∑
j=1

θjκ
A
j,t + ξ(nA + nB + 1)κA

i,t (3.22)

pB,A
i,t =

KB/(β(1 + τB)θA)
nA + nB + 1

+
ξ

θA

nA+nB∑
j=1

θjκ
B
j,t + ξ(nA + nB + 1)κB

i,t (3.23)

pB,B
i,t =

KB/(β(1 + τB)θB)
nA + nB + 1

+
ξ

θB

nA+nB∑
j=1

θjκ
B
j,t + ξ(nA + nB + 1)κB

i,t (3.24)

with

ξ =
nA + nB

(2nA + 2nB + 1)(nA + nB + 1)

and

θj =

{
θA if j ≤ nA

θB otherwise
(3.25)

Thus, the maximized pro�ts are given by

πA
i,t =

(1− rA,i,t)
(
qA,A
i,t

)2
/(1 + τA) + (1− rB,i,t)

(
qB,A
i,t

)2
/(1 + τB)

βθA
(3.26)

πB
i,t =

(1− rA,i,t)
(
qA,B
i,t

)2
/(1 + τA) + (1− rB,i,t)

(
qB,B
i,t

)2
/(1 + τB)

βθB
(3.27)

Based on (3.25) to (3.27) we are able to calculate the development of market structure

in the two countries over time as sketched in Section 3.3.2. The parameter values we
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Figure 3.3: The amount of services supplied from Germany (A) and Poland (B) over time
in segmented Bertrand markets

have used for calibration are listed in Appendix F31. They re�ect the two European

countries Germany and Poland. In order to keep things simple, we set all tax rates to

zero (τ = r = 0) in the beginning. Figure 3.3 shows the change in the amount of services

supplied from A and B over time. At �rst, most �rms from A relocate their branch to

country B and start supplying country A temporarily. This leads to a sharp drop in

the amount of services coming from A (see Figure 3.5), which, in turn, puts pressure

on wages in A (see Figure 3.4). They also decrease sharply until it turns pro�table for

more and more �rms to open a branch in A as well in order to supply both countries

permanently. Finally, depending on their speci�c unit costs most �rms have branches in

both countries whereas some �rms only have a branch in B.

The wages in both countries develop according to Figure 3.4, where we have used a

larger time horizon in order to show the convergence of actual wages to the wages im-

plied by the labor supply curves. The �uctuations in �gures 3.3, 3.4 and 3.5 are due to

the fact that there exists one �rm which is on its cost side right at the boundary between

having a branch in each country ({1, π, π}) or just in B ({1, 0, π}). Every little change

31They are identical to the ones used in paper 1.
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Figure 3.4: The actual wages (C(t)) and the wages implied by the labor supply curve
(w(t)) for Germany (A) and Poland (B) against time

in costs has an impact on its decision and when the �rm gets the chance to reallocate its

branches it will do so with a high probability.

The implications of these �ndings are discussed in detail for both countries in Section

3.4. We will now turn to the case of integrated service markets in both countries.

3.3.3.2 Integrated markets

In the case of integrated markets, there are only two types of prices: pA as the price for

A-�rm services and pB as the price for B-�rm services. Demand for services is then given

by

q
A(B),(A,B)
i,t = αA−β(1+τA(B))θ

(A,B)p
(A,B)
i,t +

β(1 + τA(B))
nA + nB

·

 nA∑
j=1

j 6=i

θApA
j,t +

nA+nB∑
j=nA+1

j 6=i

θBpB
j,t
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Figure 3.5: The number of branches in Germany (A) and Poland (B) against time in
segmented Bertrand markets

The pro�t functions of �rms from A and B are

πA
i,t = (1− rA,i,t)

(
pA

i,t − κA
i,t

)
qA,A
i,t + (1− rB,i,t)

(
pA

i,t − κB
i,t

)
qB,A
i,t

πB
i,t = (1− rA,i,t)

(
pB

i,t − κA
i,t

)
qA,B
i,t + (1− rB,i,t)

(
pB

i,t − κB
i,t

)
qB,B
i,t

where rA(B),i,t and κ
A (B)
i,t are de�ned as in (3.13),(3.14), and (3.15),(3.16). The following

pro�t maximizing quantities and prices result:

qA,A
i,t =

((nA + nB + 1)(1 + τB) + (nA + nB)(1 + τA))KA − (1 + τA)KB

(2 + τA + τB)(nA + nB + 1)

+
βξ

2 + τA + τB

nA+nB∑
j=1

θj((1 + τA)κA
j,t + (1 + τB)κB

j,t))

− βξ(nB + nA + 1)2

(2 + τA + τB)(nA + nB)
θA((1 + τA)κA

i,t + (1 + τB)κB
i,t) (3.28)

qA,B
i,t =

((nA + nB + 1)(1 + τB) + (nA + nB)(1 + τA))KA − (1 + τA)KB

(2 + τA + τB)(nA + nB + 1)

+
βξ

2 + τA + τB

nA+nB∑
j=1

θj((1 + τA)κA
j,t + (1 + τB)κB

j,t))

− βξ(nB + nA + 1)2

(2 + τA + τB)(nA + nB)
θB((1 + τA)κA

i,t + (1 + τB)κB
i,t) (3.29)
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qB,A
i,t =

((nA + nB + 1)(1 + τA) + (nA + nB)(1 + τB))KB − (1 + τB)KA

(2 + τA + τB)(nA + nB + 1)

+
βξ

2 + τA + τB

nA+nB∑
j=1

θj((1 + τA)κA
j,t + (1 + τB)κB

j,t))

− βξ(nB + nA + 1)2

(2 + τA + τB)(nA + nB)
θA((1 + τA)κA

i,t + (1 + τB)κB
i,t) (3.30)

qB,B
i,t =

((nA + nB + 1)(1 + τA) + (nA + nB)(1 + τB))KB − (1 + τB)KA

(2 + τA + τB)(nA + nB + 1)

+
βξ

2 + τA + τB

nA+nB∑
j=1

θj((1 + τA)κA
j,t + (1 + τB)κB

j,t))

− βξ(nB + nA + 1)2

(2 + τA + τB)(nA + nB)
θB((1 + τA)κA

i,t + (1 + τB)κB
i,t) (3.31)

pA
i,t =

(KA + KB)
(nA + nB + 1)β(2 + τA + τB)θA

+
ξ(nA + nB + 1)

2 + τA + τB
((1 + τA)κA

i,t + (1 + τB)κB
i,t)

+
ξ

(2 + τA + τB)θA

nA+nB∑
j=1

θj((1 + τA)κA
j,t + (1 + τB)κB

j,t) (3.32)

pB
i,t =

(KA + KB)
(nA + nB + 1)β(2 + τA + τB)θB

+
ξ(nA + nB + 1)

2 + τA + τB
((1 + τA)κA

i,t + (1 + τB)κB
i,t)

+
ξ

(2 + τA + τB)θB

nA+nB∑
j=1

θj((1 + τA)κA
j,t + (1 + τB)κB

j,t) (3.33)

The maximized pro�ts are:

πA
i,t =

1
βθA

(
1− rA,i,t

1 + τA

(
qA,A
i,t

)2
+

1− rB,i,t

1 + τB

(
qB,A
i,t

)2
)

πB
i,t =

1
βθB

(
1− rA,i,t

1 + τA

(
qA,B
i,t

)2
+

1− rB,i,t

1 + τB

(
qB,B
i,t

)2
)

Again, if we use the same values as before and neglect taxes we can plot the amount of

service from a country, the wages and number of branches. But as they have a similar

run as before and because a detailed comparison between the �ndings of segmented and

integrated markets is part of Section 3.4, we will instead look at the validity of conditions

1 and 2 of Section 3.3.2. Figure 3.6 clari�es that in period t ≈ 20 it has become more
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pro�table32 for almost all �rms to open a branch in A than to supply it temporarily from

B. The case where it becomes more pro�table to supply country B only temporarily from

A is not reached, though.

Next, we will analyze the case of Cournot competition. Again, our investigation will

be split into the two cases of segmented and integrated markets.

Figure 3.6: Cost di�erences between permanent and temporary supply of service against
time in integrated Bertrand markets

3.3.4 Cournot competition

In t=0 the service markets in both countries can be described by the inverse demand

pA(B) =
1

1 + τA(B)

γA(B) − χ ·
nA(B)∑
j=1

θA(B)q
A(B)
j


32Concerning general wages in both countries.
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and �rm pro�ts

π
A(B)
i = (1− rA(B))

(
pA(B) − c

A(B)
i

)
q
A(B)
i

where γA is the maximum price the consumers in A are willing to pay for product i and

χ serves as a scaling variable, which is again set to be equal to one.

By maximizing pro�t we �nd the following quantity, price and pro�t of an A-�rm in

period t=0:

qA
i,t=0 =

γA − (1 + τA)(nA + 1)cA
i + (1 + τA)

∑nA
j=1 cA

j

(nA + 1)χθA
(3.34)

pA
t=0 =

γA + (1 + τA)
∑nA

j=1 cA
j

(1 + τA)(nA + 1)
(3.35)

πA
i,t=0 = χθA · (qA

i,t=0)
2/(1 + τA) (3.36)

In the following sections we will investigate again segmented and integrated markets.

However, in order to avoid redundancies we will just quote the �ndings for the equilibrium

quantities and prices without further explanations.

3.3.4.1 Segmented markets

If markets are segmented, we obtain the pro�t maximizing quantities (3.37) to (3.40)

The following pro�t maximizing quantities and prices apply:

qA,A
i,t =

γA − (1 + τA)(nA + nB + 1)κA
i,t + (1 + τA)

∑nA+nB
j=1 κA

j,t

(nA + nB + 1)χθA
(3.37)

qA,B
i,t =

γA − (1 + τA)(nA + nB + 1)κA
i,t + (1 + τA)

∑nA+nB
j=1 κA

j,t

(nA + nB + 1)χθB
(3.38)

qB,A
i,t =

γB − (1 + τB)(nA + nB + 1)κB
i,t + (1 + τB)

∑nA+nB
j=1 κB

j,t

(nA + nB + 1)χθA
(3.39)

qB,B
i,t =

γB − (1 + τB)(nA + nB + 1)κB
i,t + (1 + τB)

∑nA+nB
j=1 κB

j,t

(nA + nB + 1)χθB
(3.40)

and the pro�t maximizing prices (3.41) and (3.42)

pA
t =

γA + (1 + τA)
∑nA+nB

j=1 κA
j,t

(1 + τA)(nA + nB + 1)
(3.41)
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pB
t =

γB + (1 + τB)
∑nA+nB

j=1 κB
j,t

(1 + τB)(nA + nB + 1)
(3.42)

This yields the following pro�t for �rm i in period t:

πA
i,t = χθA

(
1− rA,i,t

1 + τA

(
qA,A
i,t

)2
+

1− rB,i,t

1 + τB

(
qB,A
i,t

)2
)

(3.43)

πB
i,t = χθB

(
1− rA,i,t

1 + τA

(
qA,B
i,t

)2
+

1− rB,i,t

1 + τB

(
qB,B
i,t

)2
)

(3.44)

The plots concerning the amount of services, the wages and number of branches in a

country as well as the plot of the conditions 1 and 2 are very similar to the ones of

Section 3.3.3. Therefore, we will now investigate the e�ect of di�erent wage coe�cients

λ (as in (3.8) and (3.9)) on the market structure. Figure 3.7 plots the amount of services

Figure 3.7: The amount of services each country - Germany (A) and Poland (B) - is
supplying in segmented Cournot markets in the last period tmax = 80 against
the wage �exibility factor λA

L

each country is supplying in the last period tmax against λA
L

33. It is obvious that only

at the beginning - up to λA
L = 0.02 - a change in the relative step size of the wages has

33Here, we have used in contrast to the previous sections λA
H = λB

H = 0.09 and λB
L = 0.01. Still, tax

rates were set to zero.
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a signi�cant in�uence on the amount of services coming from the country in the end34.

Thus, even if the labor relations are so �exible that wages decrease rather strongly, it

does not change the outcome signi�cantly in the long-run. It is only important that they

can decrease at all.

In the next section with integrated Cournot markets, we will check if this is also true for

λB
H - the factor which determines the wage increase in country B.

3.3.4.2 Integrated markets

The pro�t maximizing quantities and prices are:

qA
i,t =

γA
1+τA

+ γB
1+τB

− (nA + nB + 1)(κA
i,t + κB

i,t) +
∑nA+nB

j=1 (κA
j,t + κB

j,t)

(nA + nB + 1)χθA( 1
1+τA

+ 1
1+τB

)
(3.45)

qB
i,t =

γA
1+τA

+ γB
1+τB

− (nA + nB + 1)(κA
i,t + κB

i,t) +
∑nA+nB

j=1 (κA
j,t + κB

j,t)

(nA + nB + 1)χθB( 1
1+τA

+ 1
1+τB

)
(3.46)

pA
t =

(nA+nB+1
1+τB

+ 1
1+τA

)γA − (nA+nB)γB

1+τA
+ 1

1+τA

∑nA+nB
j=1 (κA

j,t + κB
j,t)

(nA + nB + 1)( 1
1+τA

+ 1
1+τB

)
(3.47)

pB
t =

(nA+nB+1
1+τA

+ 1
1+τB

)γB − (nA+nB)γA

1+τB
+ 1

1+τB

∑nA+nB
j=1 (κA

j,t + κB
j,t)

(nA + nB + 1)( 1
1+τA

+ 1
1+τB

)
(3.48)

And the maximized pro�t of �rm i in period t is:

πA
i,t = χ(

1
1 + τA

+
1

1 + τB
)θA

(
qA
i,t

)2
(3.49)

πB
i,t = χ(

1
1 + τA

+
1

1 + τB
)θB

(
qB
i,t

)2
(3.50)

Now, we will investigate the implication of di�erent λB
H on the market. If we plot -

Figure 3.8 - the amount of services each country is supplying in the last period against

λB
H , we see two interesting e�ects35. As in Figure 3.7 we note that it does not make a

big di�erence if λB
H is rather high or low - it is just important that it is positive, meaning

that it is possible to raise wages. The other interesting e�ect results from the fact of

integrated markets. Here, the amounts of services supplied from both countries reach the

34The �uctuations between similar λA
L are due to the randomness of the costs via υi.

35Now, we have used in contrast to the previous sections λA
L = λB

L = 0.02 and λA
H = 0.05. Still, taxes

rates equal zero.
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Figure 3.8: The amount of services each country - Germany (A) and Poland (B) - is
supplying in integrated Cournot markets in the last period tmax = 80 against
the wage �exibility factor λB

H

same level eventually36. However, this result is sensitive to the chosen parameter values,

because as (3.47) and (3.48) imply, for countries with highly di�erent market sizes one

of both prices will become negative, which means that this country will not be supplied

anymore. Thus, only one country is supplied by both kinds of �rms. If market sizes are

similar, however, both prices will be positive and this e�ect vanishes37.

3.4 Comparison and Discussion

3.4.1 Di�erences between segmented and integrated markets

Under Bertrand competition we can see from Figures 3.9 and I.1 (in Appendix I) that

the di�erences between the outcomes in segmented and integrated markets are barely

noticeable38. In the Cournot case, however, the di�erences between segmented and inte-

grated markets seem to be more pronounced as implied by Figure 3.10. However, here we

36If λB
H is bigger than zero.

37An exemplary graph is shown in Appendix H.
38Even after a longer time period than tmax = 100 the di�erences are not signi�cant.
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Figure 3.9: Bertrand competition: Wages in countries A (Germany) and B (Poland) over
time in segmented and integrated markets

recognize the same e�ect that emerged in Section 3.3.4: the prices in integrated markets

become negative in the smaller country if the maximum prices in both countries are very

di�erent. If this is not the case, we do not observe stark di�erences between segmented

and integrated markets39. Thus, we may conclude that it does not matter for country

A or B concerning the development of their service markets if they are segmented or

not. Hence, in order to simplify our further analysis, we will only investigate segmented

markets in the following sections.

3.4.2 E�ect of the wage-coe�cient

How does wage �exibility in�uence the market outcome in both countries? We have al-

ready noticed in Section 3.3.4 that it does not really matter in the long-run if the wages

in one country increase or fall more than in the other country - in the end the amount of

services supplied from both countries does not change signi�cantly with di�erent wage

�exibilities40. The same holds for wages41. Here, the di�erences between the �nal wages

in t = tmax become smaller with every λA
L-step.

39See Figure H.2 and Figure H.3 in Appendix H.
40See Figures 3.7 and H.1.
41See Figure I.2 in Appendix I.
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Figure 3.10: Cournot competition: Amount of services supplied from countries A (Ger-
many) and B (Poland) over time in segmented and integrated markets

However, if we look at the timing of the changes there are distinct outcomes with di�er-

ent wage �exibilities λ. The higher λA
L the faster is the wage-decrease in A. Figure 3.11,

which plots the wage in country A against time for di�erent λA
L , makes this point clear.

It becomes obvious that the di�erence between the two wage curves becomes smaller

the higher λA
L . This is in line with our �ndings in Section 3.3.4 for the Cournot case, in

which beyond a certain threshold a further rise in λ does not lower the wage signi�cantly,

anymore. Equivalently, the amount of services supplied from A rises faster the higher

λA
L . Unsurprisingly, the e�ect is similar if only λB

H (the factor concerning wage increases

in country B) changes: The higher λB
H the slower is the decrease in the wage of employees

from A, but the amount of services supplied from A rises faster the higher λB
H
42.

Our �ndings can be further interpreted as follows. Generally, there should be room

to lower wages, which is the case in all countries. How much they can be lowered is also

important, because the economy will recover faster from the shock of the market opening

the more wages can lowered. However, independent of �exibility the economy will recover

eventually, as the wages in the other country will rise as the demand for labor increases

42See Figure I.3 in Appendix I.
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Figure 3.11: Bertrand competition: Wages in country A over time with di�erent wage
�exibilities λA

L

with the number of branches43.

But if the wages in the foreign country do not increase signi�cantly - possibly due to

a huge labor force as, for instance, in China or India - �exibility in wages is extremely

important in order to keep the domestic service industry in its home country, because a

big cost di�erence between the two countries will eventually drive them to the lower-cost

country44. Unless, of course, the transaction factor δ is very high, which is the case

for some services. Medical care is e.g. such a service, where the time uncertainty of

demand together with the necessary promptness of supply makes the transaction factor

very high45.

3.4.3 Di�erences between Bertrand and Cournot

From Figures 3.12 and 3.13 we learn that quantity competition implies higher total

output in both countries and lower wages. The run of the graphs is similar, however. This

43We did not consider wage increases with decreasing amount of services, because this is economically
not reasonable.

44And they will also return faster the faster wages decrease.
45Public health care services are explicitly not included in the directive, anyhow.
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Figure 3.12: Amount of services supplied from Germany (A) and Poland (B) over time
under Bertrand and Cournot competition

outcome supports a preference for Cournot competition as lower wages imply lower prices,

which together with a higher output yield a higher consumer surplus. In the following

sections we will further investigate which kind of competition between the service �rms

yields a higher surplus for the economy. Then, we will also allow for positive tax-rates

in order to calculate the government surplus and its in�uence on the overall welfare.

3.4.4 Producer and consumer surplus

What happens on a �rm and consumer level? How e.g. do �rms' pro�ts and sales change

over time? We have already described in Section 3.3.2 that the cost di�erences between

the two countries are a major driver for the �rms' choice of location. We will now change

our perspective and analyze the relevant integration level. Hence, country B is set to

be the rest of the European Union without Germany and the tax rates are set as stated

in Appendix F. In order to keep things simple, our further analysis is only based on

segmented Bertrand markets.

Concerning the producer surplus we need to aggregate the �rms' individual pro�ts46.

They are aggregated independently of the location of their branches as we assumed that

46Fixed costs are zero.
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Figure 3.13: Wages in Germany (A) and Poland (B) over time under Bertrand and
Cournot competition

the pro�ts �ow back to the domestic country of the �rm. We know from previous research

(paper 1) that �rms from A experience a strong fall in pro�ts after the opening of the

service markets. But how does it develop in the long-run if country B is the rest of the

EU? Figure 3.14 shows that the pro�ts of A-�rms are lower than before the opening and

that after a few periods the pro�ts of the (exemplary) �rms do not change signi�cantly

anymore47. Three of them have a branch in Germany and one in the rest of the European

Union. Only one of them has just one branch in the rest of the European Union. The

original level of pro�ts, however, is not reached anymore.

Concerning the total quantity which is sold in both countries we know from previous

research (paper 1) that in the �rst time step after the opening the consumer surplus in

A increases whereas it decreases in B. But how does it evolve in the long-run? Figures

3.15 and 3.16 show the evolution of the total quantity and the average price48 in both

countries. Consumers in A and B are better o� after the opening on account of the fact

that the amount of services o�ered in both countries rises and prices fall. Although the

quantity and prices adjust after a little while (up to t ≈ 20), their level is still higher (or

47As stated in Section 3.3.2 π or 0 in {1, π, 0} refers to the existence of a branch in A and none in B,
respectively. The �rst number can be either 1 or 0 and refers to the origin of the speci�c �rm.

48The mean value of all prices by A- and B-�rms in country B.
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Figure 3.14: Bertrand competition: Pro�ts of �rms 2-5 from A (Germany) against time
and their status in the last period after the opening of the European service
market

in case of the prices lower) than before the opening.

In order to calculate the consumer surplus in A we need to look at the total amount of

services supplied in A at a speci�c price P 49:

QA,t =
nA+nB∑

i=1

qA
i,t = KA −

nA+nB∑
i=1

β(1 + τA)θi · Pt +
β(1 + τA)
nA + nB

nA+nB∑
i=1

nA+nB∑
j 6=i

θi · Pt(3.51)

Equation (3.51) simpli�es to

QA,t = KA −
β(1 + τA)
nA + nB

nA+nB∑
i=1

θi · Pt = KA − β(1 + τA) · p̄t (3.52)

where p̄t represents the perceived value of the service by the consumers in t. This value

is calculated by weighting each �rm's price with the quality of its service. Thus, we can

49For the case of Cournot competition we need to look at a speci�c total amount.
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Figure 3.15: Bertrand competition: Total Quantity and average price in country A (Ger-
many) against time

Figure 3.16: Bertrand competition: Total Quantity and average price in country B (rest
of the EU) against time

derive the consumer surplus by using the value of the service p̄t and solving50:

CSA
t =

∫ Q∗
A,t

0
p̄t dQA,t −Q∗

A,t · p̄∗t =
(Q∗

A,t)
2

2β(1 + τA)
(3.53)

Concerning the producer surplus we have to look at the aggregated economic pro�ts of

the �rms. Making use of the assumption stated in Section 3.3.1 that all owners of the

A-�rms are situated in country A, we can write:

PSA
t =

nA∑
i=1

πA
i,t (3.54)

50For Cournot competition, instead of (Q∗
A,t)

2 we have (
∑nA+nB

i=1 θi · qA
i,t)

2.
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3.4.5 Government surplus

Finally, we consider the surplus of the government, which is nothing else but the tax

revenue generated by the general sales tax on all sales of services in A and the tax on the

(domestic) pro�ts of domestic and foreign �rms which have a branch in A. The latter is

rather complicated to calculate. The government in A is only allowed to tax the pro�ts

which are generated via the branch of the �rm in A. Here, we assumed of course that

this distinction can be made in reality.

GSA
t = τA

 nA∑
i=1

pAA
i,t · qAA

i,t +
nA+nB∑
i=nA+1

pAB
i,t · qAB

i,t

 + rA ·
nA+nB∑

i=1

π̄A
i,t (3.55)

with51

π̄A
i,t =


πi,t if �rm i's only branch is in A or gi,t = {(1, 0), π, 0}

(q
A,(A,B)
i,t )2

βθ(A,B)(1+τA) if �rm i has a branch in A and B or gi,t = {(1, 0), π, π}

0 otherwise

We do also assume that the government's tax income is used in a way that it fully

contributes to total surplus52.

3.4.6 Total surplus

Let us assume no taxes �rst. In the case of Bertrand competition with country A as

Germany (nA = 30) and B as the rest of the European Union (nB = 110) total surplus is
just the sum of producer and consumer surplus. Figures 3.17 and 3.18 display the total

surplus in A and B against the time after the opening. The x-axis represents the level of

welfare the country enjoyed before the opening. After the opening the welfare in country

A (Germany) increases whereas the welfare in the rest of the European Union slightly

decreases. This �nding corresponds to our previous research.

In the case of Cournot competition Figures 3.19 and 3.20 show that the total surplus is

higher in Germany and lower in the rest of the EU than before the opening. The wel-

fare level after stabilization is also quite similar. Thus, the welfare di�erences between

Cournot and Bertrand competition are not very pronounced. Accordingly, our analysis

of Cournot competition does also not contradict the �ndings from previous research on

short-run e�ects, where only the time before and immediately after the opening of the

51For Cournot competition, π̄A
i,t changes according to the equations (3.43) and (3.44).

52Although there are of course other opinions.
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Figure 3.17: Bertrand competition: Total surplus in country A (Germany) without tax-
ation against time

service market were investigated.

Let us turn to positive tax rates and inclusion of the government53. This changes the

results remarkably, as Figures 3.21 and 3.22 for the case of Bertrand competition indi-

cate. With taxation the total surplus of the economy does not reach its pre-opening level

anymore (for nB = 110). It only overcomes the old level at t = 0, if there exist just 100
�rms in B. However, as the market size of the rest of the EU is almost 4 times higher

than the market size of Germany a �rm number from B, which is much lower than 4 ·nA

can hardly be justi�ed. Especially because an opening of such a big European market as

Germany might even trigger the formation of service �rms in speci�c service sectors of

the other countries, which would drive up the number of foreign �rms even further.

The reason why the overall welfare decreases in A lies in the slump of the government

revenue54, which su�ers due to the loss of many domestic branches. This is a new feature

of our model as compared to previous research, where taxation has not been investigated.

We can now also see some interesting dynamics right after the opening. At �rst total

surplus seems to rise considerably due to the higher pro�ts of the �rms which moved

to the other country and higher consumer surplus. Then, however, as more and more

�rms relocate their branches (see Figure 3.5) the government experiences a sharp fall in

tax revenues, which would in reality be even sharper as the newly unemployed would

receive unemployment support. Therefore, and because of a fall in consumer surplus

53τA = 0.19 and τB = 0.197 and rA = rB = 0.25.
54See Figure I.4 in Appendix I.
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Figure 3.18: Bertrand competition: Total surplus in country B (rest of the EU) without
taxation against time

due to a lower quantity from B-�rms55, total surplus also decreases. But after a while

- with lower wages due to a lower demand for labor - �rms return to the home country

because a branch in A now yields higher pro�ts, which implies a higher government tax

revenue and also increasing producer surplus due to higher pro�ts. Whether the overall

welfare �nally exceeds the pre-opening level depends on the number of �rms from the

foreign country. However, as it was not set too high, it seems reasonable to assume that

altogether the EU directive on services has a negative e�ect on Germany's total surplus.

What can a country (in our case Germany) do in order to avoid these negative e�ects?

We have already seen that it is very important to allow wages to decrease fast enough.

This basis can only be of regulatory nature by e.g. allowing deviations from the collec-

tive wage agreements. The other possibilities lie e.g. in the variance of yA and δBA.

As Figure 3.23 indicates, if the "minimum wage" in Germany was halved56, it would

yield a much higher total surplus57 on account of the fact that both the producer and

government surplus increase which outweighs the small decrease of consumer surplus58.

Concerning the transaction factor we see in Figure 3.24 that a cutback of regulatory bar-

riers also leads to a higher total welfare in Germany59, which is based on the fact that the

55On account of the fact that now more A-�rms enjoy the lower costs after their relocation.
56The change in total surplus for the rest of the EU is displayed in Figure I.5 in Appendix I.
57As usual, we neglected the government assignments to the unemployed which would make the e�ect

in this case even stronger.
58See Figures I.7, I.8 and I.9 in Appendix I.
59The change in total surplus for the rest of the EU is displayed in Figure I.6 in Appendix I.
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Figure 3.19: Cournot competition: Total surplus in country A (Germany) without taxa-
tion against time

consumer surplus increases whereas producer surplus and government surplus stay about

the same60. This might be counterintuitive at �rst, because half the transaction factor

more than halves the number of branches in Germany. This naturally has a negative

e�ect on the tax on pro�ts. However, this negative impact is balanced by the increase in

the sales tax revenue. Thus, neglecting the expenditures for the newly unemployed the

change in total surplus is positive.

Altogether, the German government has three major options to moderate the e�ects

of the service market opening: wage �exibility, unemployment aid and the level of reg-

ulatory di�culties service �rms are facing compared to foreign markets. In the next

section we will discuss the feasibility of each option.

3.5 Conclusion and policy recommendations

Using a simulation model we analyzed the long-term implications of the directive on

services of the European Commission. For that purpose, we modeled the trade of labor-

intensive services between two countries A and B which had e�ectively self-su�cient

60See Figures I.10, I.11 and I.12 in Appendix I.
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Figure 3.20: Cournot competition: Total surplus in country B (rest of the EU) without
taxation against time

service markets before the opening. The costs - proportional to the wage level in each

country - and service quality - exogenously set in our model - were assumed to be higher

in A than in B. After the opening �rms chose the location of their branches on the basis

of their unit costs, whereas the wage level in each country changed depending on the

amount of services o�ered or supplied from one country. We looked at the development

of the amount of services o�ered in both countries, the price of the service and the change

in total surplus consisting of consumer, producer and government surplus. Our analysis

focused on two cases: country A was set to be a country like Germany and country B

was set to be either Poland - in order to investigate the basic characteristics of our model

- or the rest of the European Union, which is more important in order to analyze the

long-term implications of the EU directive.

Concerning the development of the wages and, relatedly, the amount of services coming

from one country we found that there is no di�erence between segmented or integrated

service markets. Hence, this result seems to hold for any tradable service. We also found

that the more �exible the wages are the higher is a country's ability to recover from the

shock of the opening of its service market in terms of branches and amount of services

supplied from that country. It is especially important for the government that there is
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Figure 3.21: Bertrand competition: Total surplus in country A (Germany) with taxation
against time (nA = 30)

a possibility to lower wages in order to increase its tax revenue61, which depends on the

number of branches in that country62.

The pro�ts of the A-�rms experience a sharp fall right after the European service market

is open, because foreign �rms enter their home market and the erosion of their domestic

sales is not compensated by the sales in the foreign country. But after they open a branch

in the foreign country, their pro�ts recover, although they do not reach the respective

pre-opening level anymore.

Concerning the change in welfare we found that the consumer surplus in both countries

increases after the opening. However, as the producer surplus and the tax revenue of the

governments decrease the total surplus reaches almost the pre-opening level. In country

A, depending on the number of �rms coming from B, it can be higher or lower than

before (although the changes are only in the per mil regime), whereas the total surplus

in B is always lower than before63. Without taxation the total surplus would be higher

than before the opening. Thus, the slump in government surplus is an important issue

in an analysis about the implications of the directive on services.

61And to keep the number of unemployed down, which we did not incorporate in our model, but which
is politically a very important measure.

62The minimum in government tax revenue right after the opening, which Figure I.4 in Appendix I
illustrates, is due to the loss of branches in A at the beginning.

63The few �rms from A are not enough in order to increase the consumer surplus di�erence in B so
much that it exceeds the loss in producer surplus in B.

84



3.5 Conclusion and policy recommendations

Figure 3.22: Bertrand competition: Total surplus in country B (rest of the EU) with
taxation against time (nA = 30)

The type of competition - Cournot or Bertrand - is rather unimportant as the total sur-

plus reaches about the same level in the long-run. However, as the consumer surplus is

higher in Cournot competition than in Bertrand competition it can be considered socially

more desirable64.

For policy recommendations we �rst need to look at the options the government has.

As we do not consider changes in taxation65, only the level of unemployment aid (yA),

the level of bureaucracy (δ) and the principles concerning labor agreements (λ) are within

the government's reach. Starting with the government's assignments to the unemployed

we saw in Figure 3.23 that a cut of these assignments would de facto lower the minimum

wage and increase the total welfare of the country66. In reality, it would also unburden

the budget of the government by reducing the expenditures for the unemployed. How-

ever, the social desirability and political practicability of reducing the aid to the poor

and the consumer surplus in general in order to increase the surplus for the producers

64This is an important result, because Kreps and Scheinkman (1983) [46] showed that the Cournot
model describes long-run relations better than the Bertrand model. The Bertrand model "merges
in" the Cournot model in the long run

65They are anyhow rather unlikely on the one hand due to political reasons (tax cuts for �rms are
perceived as socially unfair.), and on the other hand due to budget de�cits

66The producer and government surplus increase, whereas the consumer surplus is reduced. See Figures
I.7, I.8 and I.9 in Appendix I.
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3 The EU directive on services' long term implications

Figure 3.23: Bertrand competition: Total surplus in country A (Germany) with di�erent
"minimum wages" (yA) against time

and the government is more than doubtful and de�nitely not recommendable.

If the government reduced bureaucracy by lowering e.g. labor standards it would de

facto lower transaction costs for foreign �rms. The e�ect on total welfare can be seen in

Figures 3.24 and I.10 to I.12 in Appendix I: Both the consumer surplus and producer

surplus rise whereas the government surplus stays about the same. Hence, at �rst glance

this measure has a positive e�ect. However, as the number of branches in A is reduced

signi�cantly with lower transaction costs, the demand for labor in A is also much lower.

Hence, the government will face higher unemployment the lower the transaction factor.

This is politically and �nancially (through the unemployment compensation) not desir-

able. This �nding contradicts the views of great parts of the business literature and press

where a relaxation of labor standards is an often repeated remedy for the problems on

the German labor market.

The only measure left is adjusting the labor law, e.g. by weakening the general collective

labor agreements on wages, as it is present in Germany, and allowing �rms to �nd their

own speci�c labor agreement with the unions. This would increase the wage �exibility

and would thereby enhance the country's pace of adjustment. Although this does not

increase the level of total surplus in the long-run as the other measures, it at least gets

country A faster through the slump in total welfare and implies no socially undesirable
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Figure 3.24: Bertrand competition: Total surplus in country A (Germany) with di�erent
transaction factors (δBA) against time

e�ects.

In order to keep things simple, our analysis did not consider a few points, which would

mostly just enhance the e�ects found. As already mentioned above, we did not consider

the expenditures of the government for unemployment compensation as both the tax

revenue and the unemployment aid are proportional to the amount of branches in A.

Thus, government surplus would depend even stronger on the number of branches.

Another interesting but neglected point is the possibility of entry and exit. This should

be investigated further, although it would probably also just strengthen our model's out-

come. In this context, it would also be interesting to investigate excess-entry prior to the

opening of the service market on account of the fact that European service �rms might

just enter the market anticipating the opening of the service market in Germany. This

will probably also amplify the outcome we have found in our model.

Another interesting issue, which might change our outcome, lies in the connection of the

tradable and non-tradable service sector through the Balassa-Samuelson e�ect67, which

we could not implement in our analysis.

67First in Balassa (1964) [4] and Samuelson (1964) [52].
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Our �ndings are based upon the characteristics of a representative service. Therefore,

they will not hold for services with e.g. di�erent transaction costs, but they can be used

as a good average over all kinds of services. Other simpli�cations in our model are e.g.

that wages change every period, and the assumption of complete information. Relaxing

these assumptions, however, may probably not lead to signi�cantly di�erent results. Fur-

ther research should rather focus on taxation68 and the e�ects of entry and exit on total

surplus. In this context, a location decision of the �rms which is based on their pro�ts

after taxation and by that introducing tax competition would also be a worthwhile topic

for future research.

68E.g. what kind of taxation could prevent - if possible - a negative outcome for country A in terms of
total surplus.
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In this paper we investigate di�erent investment strategies a �rm in a new Bertrand

market may pursue in order to survive a shakeout. By comparing our results under

di�erent de�nitions of the total market size and the agents' behavior, we conclude that

only if the �rms anticipate a coming shakeout and invest strategically to hurt their rivals,

investments in process innovation are generally the main reason of the shakeout as it has

been found in the existing literature for Cournot competition. We make use of a numerical

model with underlying industry life cycle. There every �rm is able to invest every period

in the measures which either increases its pro�t the most or which increases its pro�ts

and simultaneously decreases its rivals' pro�ts the most. This model exhibits for every

period of the industry life cycle the best investment strategies a �rm can undertake in

order to survive.
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4.1 The relation between the directive on services and

shakeout theory

In the last chapters we have analyzed the economic implications of the EU directive on

services for Germany and the European service market. We were also able to recom-

mend political measures which might help to reduce the negative e�ects of the opening.

Additionally, we could show that there are speci�c thresholds for the cost and quality of

German service �rms after which the opening would be pro�table for them. Concerning

their costs they also had the possibility to move to the other country in order to have

lower costs. But what happens if the �rm does not want to leave the high-cost country1?

Or how can a �rm prepare for the opening of its service market in the near future? How

should it position itself?

A �rm has basically three options. It can try to decrease its costs through investments

in process innovation, increase its customer base through investments in marketing or

distribution, or it might invest in its quality in order to di�erentiate itself from other

service �rms. Which of these possible strategies really help in the end will be the topic

of the next chapter.

If we break the e�ects of the directive down to just some key facts, we can state that com-

petition will increase because there will be much more �rms in the market. Consequently,

the price will become lower and the total amount of services will rise. Eventually, not all

service �rms will survive this increasing competition. These facts are analogous to the

stylized facts of the shakeout theory. There, after the entry of many �rms into a new

market, a shakeout of producers happens despite a robust growth in output. Thus, the

best investments during a shakeout are simultaneously the best investments to increase

the competitiveness of a service �rm after the directive came into force. However, most

of the research on shakeouts has focused on the goods industry. The theoretically (under

Cournot competition) derived proposition that R&D in process innovation is the main

driver of the shakeout has been empirically proven for four products - ranging from tele-

vision to penicillin2. The literature has only investigated Cournot competition, because

in most goods industries this is the type of competition the market faces at the beginning

due to a lack of production facilities. In many labor-intensive service markets, in which

the employees do not need higher education in order to provide the service, this will not

1There are various reasons why this could be the case, ranging from purely �nancial reasons to emotional
ones.

2For details, see next chapter.
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be the case. There are also goods industries, in which production capacities can be rather

easily adjusted. These markets also face price competition right away.

However, an analysis of the reasons for the shakeout under Bertrand competition has

not been carried out so far. By doing this we will be able to �ll two research gaps. On

the one hand, the general picture of the reasons for a shakeout can be completed. This

will be the topic of the next chapter 4. On the other hand, we can �nally conclude how

Germany and its service �rms should prepare for the coming directive on services, which

we will outline in the main conclusion (chapter 5).

Because of the generality of the model in the following chapter, our analysis concerns

both goods and services. The di�erence between these two economic sectors lies in the

di�erent impact of the possible investments. I.e., investments in e.g. process innova-

tion have a di�erent impact depending on the sector in which the respective �rm is in.

Firms in goods markets are much more able to improve their processes (and consequently

lower their costs) than labor-intensive service �rms, in which the service is in most cases

directly tied to the employee providing it3. Therefore, our following investigation will

always look at both goods and service �rms. Consequently, we will use the word quantity

for both the quantity of products and the amount of services. Additionally, on account of

better readability, we will sometimes use the word "product" for both physical products

and services, e.g. related to product di�erentiation4.

We will concentrate on �nding the best investments a �rm can undertake depending

on the number of �rms in the market. This leads to the question which investment

strategy a �rm should pursue in order to survive a shakeout. Our �ndings will of course

always di�er between goods and service �rms.

3Wage cuts are of course an alternative possibility to lower costs, but they are more di�cult to achieve
due to labor-unions and existing tari� agreements.

4Besides, German service �rms often use the word "product" instead of "service".
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4.2 Introduction

4.2.1 General aspects

The life cycles5 of many industries share an interesting characteristic. The number of

producers in the new industry increases within a few years to a peak after which it falls

rapidly during a rather short time period. The latter e�ect is called the shakeout of

�rms.

It �nally stabilizes after some time with only a few producers left, which is called the

maturity phase. These stylized facts of industry evolution have been supported by Gort

and Klepper [31] and Klepper and Graddy [39] for most products out of a sample of 46

products. The shakeout of �rms6 after the number of producers peaks happens despite a

robust growth in total output and is due to the exit of many �rms with a - at the same

time - negligible entry rate. Simons [55] has listed seven hypotheses about the shakeout

with most of them being supported empirically7.

The fact of continued growth in output is in stark contrast to the general product life

cycle theory of marketing research. There, a shakeout is happening due to a decline in

output during the maturity phase of the product.

The question for a �rm in a new (Bertrand) market is now how to react to the upcoming

threat of exit during the shakeout. Its possible strategies involve e.g. to become a cost

leader or a leader in di�erentiation8. But are these strategies static in the sense of being

dominant for any number of �rms and any level of investment during the evolution of

the industry?

The main purpose of this paper is to discriminate among the possible strategies of the

�rm for di�erent states of the evolving industry. Especially the link between Bertrand

or price competition and the cause of the shakeout has not been examined thoroughly

in the literature yet. A critical assumption about the anticipation of the players in the

industry will be made in this study. It is needed in the case of an endogenous de�nition

of the total market size in order to link our basic economic modeling to the �ndings of

the existing literature about the shakeout.

5The industry life cycle shows the number of �rms in an industry over time. A stylized graph is shown
in appendix L.

6In some cases as many as 90% of producers left the industry over a period of 15 to 20 years.
7See Section 4.2.2.
8See Porter [51].
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4.2.2 Existing theories about the shakeout

The explanations in the literature for the shakeout of producers range from innovation-

based over technological-change to nontechnological reasons9. We will concentrate on the

innovation-based approaches and leave the other approaches aside because they either

do not put �rms in a strategic position to act or are not supported by the evidence10.

Among them, three main theories for the cause of the shakeout are prevalent in the lit-

erature.

The "exogenous technological shock" hypothesis by Jovanovic and MacDonald [37] as-

sumes that a technological innovation which is costly and di�cult to adopt leads to the

exit of many �rms in the shakeout phase which were not able to adopt the innovation.

At �rst, a new industry is created and �rms begin to enter. Then, the technological

innovation occurs which rises the e�cient scale of output substantially. Entry after the

innovation is only pro�table if it occurs immediately. It ceases after that. Firms which

were successful to innovate expand to their new e�cient production scale which, conse-

quently, puts pressure on price. The industry experiences a shakeout due to the exit of

all �rms unable to innovate.

Utterback and Suarez [59] assume the emergence of a dominant product design which

leads to the exit of all those �rms with di�erent designs.

After the new industry is created �rms enter with di�erent product designs. After a

while a product design becomes a de facto product standard, e.g. by meeting the taste

of the consumers or through legislation. As the possibility of entry with a new product

design ceases the entry rate slows down. The remaining �rms in the industry concentrate

on the reduction of unit costs and the less successful fall out of the market.

While these theories concentrate on the appearance of a new process technology or prod-

uct design, Klepper [40] and [41] looks at the cost of production right away. He assumes

economies of scale in R&D where �rms invest in R&D to lower their unit cost. Because

�rms with a high output save more money through R&D they are more inclined to invest

in research. This spiral �nally leads to a few �rms with high output and low costs and

others which have to exit the market because they cannot compete anymore.

Aside from these theories, other theoretical models tried to explain the trends of the

industry life cycle. Carree and Thurik [11] model the shakeout in the U.S. tire industry,

contradicting the views of Jovanovic and MacDonald. They attribute the shakeout of

�rms to the price decline of tires due to the decrease in per unit costs which is in line

9Nontechnological reasons are for example overcon�dence (Camerer and Lovallo [10]) or herd behavior
(Bikhchandani et al. [7]; Geroski and Mazzucato [30]), etc.

10See Simons (2003) [55] for details.
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with the �ndings of Klepper [40].

Allanson and Montagna [2] show theoretically that not only economies of scale are im-

portant. Economies of scope are also a reason for the decline in the number of producers.

Klepper and Simons [42] have tested the theories of Jovanovic and MacDonald, Utter-

back and Suarez and Klepper empirically. They studied the industry life cycles of four

industries, namely Automobiles, Tires, Television and Penicillin. Using "hazard rates"

of exit they concluded that the hypothesis of Klepper suits to the industries examined

best.

Simons [55] tested in his empirical study seven hypotheses. The �rst two refer to the

internationally same shakeout patterns of similar products. The third hypothesis states

that only the entry rate declines during the shakeout and that the exit rate stays almost

constant. The fourth relates the timing of entry to survival. The earlier a �rm enters the

lower the exit rate during the shakeout. In an industry without a shakeout this e�ect

is insigni�cant or nonexistent. Hypothesis �ve, which is the only one with an insignif-

icant empirical result, states that in an industry with a shakeout during its life cycle

the improvements in product and manufacturing methods are larger than in an industry

without a shakeout. The sixth hypothesis states that in industries with strong shakeouts

early entrants have the greatest R&D output, whereas the last hypothesis claims that

the higher the R&D output of a �rm the lower its probability of exit.

4.2.3 Main focus of the analysis

If we put ourselves in the shoes of a �rm which has just got started in a new and devel-

oping industry and knows that the shakeout will eventually come? What strategy should

we pursue in order to survive the increasing competition? Should it raise the customers'

awareness of the product via e.g. marketing or better distribution? Or should we con-

centrate on cost reduction in order to become a cost and price leader? Or would it �nally

be better to invest in product di�erentiation11 to stand out of the crowd of products

and make ourselves more independent of price? And it also remains questionable if the

best strategy is static in the sense that it is the best strategy for all numbers of �rms

in the market, di�erent de�nitions of the total market size (see below) and all levels of

investment.

In this paper we will investigate these di�erent strategies subject to the number of �rms

11In the sense of quality improvements.

94



4.2 Introduction

and the investments already made. As they, of course, also depend on the kind of com-

petition the �rm is facing, namely if �rms compete over quantities or prices, we will split

the investigation into two parts: The main part will examine strategies during a shakeout

in a Bertrand market over time - this has not been done in the literature before - after

which we will have a short look at the best strategies over time in a Cournot market. We

will then compare our results with the �ndings of the existing literature.

The two di�erent types of competition - Bertrand and Cournot - are assumed to remain

unchanged in the course of industry evolution. This is, however, not always the case, as

there are many (goods) industries which start o� as quantity competing industries and

eventually turn into industries where �rms compete over price. Cournot competition is

widely the basis for emerging industries as constraints on production capabilities are a

fundamental problem of new �rms which usually do not have huge �nancial possibilities.

On the contrary, many industries can be found which do not su�er from capacity con-

straints at their beginning and are competing over price right from the start. Prominent

examples are many labor-intensive service industries or e-commerce which start o� in

Bertrand competition right away. Theoretical analysis of the life cycles of these indus-

tries has been missing so far. We will therefore particularly consider service industries in

our analysis, although our investigation �ts to goods, which start o� in Bertrand com-

petition right away, as well.

Our analysis of the Bertrand case will be divided into two parts. We will examine two

extreme scenarios, in which entering �rms either bring in their own small market demand

or in which they steal a slice of the existing market size from the incumbents. Although

the former case is in our understanding more realistic in new industries, we analyze both

cases and their implications for the �rms' strategies.

Besides our concentration to close the gap of theoretical understanding of the shake-

out in Bertrand competition, we will also investigate the best investment strategies of

the �rms over time using numerical methods. Therefore, we will assume a typical indus-

try life cycle, which will be the basis for the decisions of the �rms. In every period of

this life cycle we will give all existing �rms the opportunity to pursue one of the three

possible investments: they can decrease cost, raise awareness of the customer via mar-

keting/distribution or di�erentiate their product. Thereby, we will be able to see which

investment strategy is the best for the �rms depending on the number of �rms in the

market, the investments already made and their time of entry.

In the course of our investigation we will introduce an important assumption. We will
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allow �rms to look ahead and anticipate the coming shakeout. This is not an unrealistic

assumption as �rms in our setting are able to observe the entry of other �rms in their

market and it is only a matter of right prediction that the market will eventually consol-

idate. But if a �rm foresees a shakeout it will be eager to be one of the survivors12. So

what can it do in order to become one of them?

Firms exit, when their pro�t becomes negative. Therefore, a �rm which anticipates a

coming shakeout and wants to belong to the survivors will try to decrease its rivals'

pro�ts without getting hurt itself. Or in other words: in order to survive it will not be

su�cient anymore to only increase the �rm's own pro�t but also to invest in measures

which will at the same time decrease its rivals' pro�ts.

Thus, the logical consequence of introducing foresight is the goal of the �rms to decrease

their rivals' pro�ts, because they know that the weakest among all �rms will exit during

the shakeout. Hence, the chosen investment will raise the own pro�t and simultaneously

decrease the pro�t of the rivals the most among the three alternatives. This investment

will not be the same as if the �rm only maximized its pro�t. Therefore, in order to

discriminate between non-strategic investments13 and the strategic investments14 as out-

lined before, our investigation will always consider both. We will conclude that only the

assumption of anticipation bears a result, which is in line with the existing literature for

both possibilities of allocating total market size.

4.2.4 Outline

The remainder of the paper is organized as follows: In Section 4.3.2 we will examine

Bertrand competition and Cournot competition. In Section 4.4 we will compare our

results with the �ndings of the theoretical and empirical literature on the shakeout phe-

nomenon. Section 4.5 discusses the assumptions of our approach and concludes with

some thoughts for future research.

12In our model we do not consider that �rms might not have the goal to survive but to be sold to a
rival, for instance. Although this is also a realistic option of exit, we think that, at least at �rst, all
�rms have the goal to survive

13I.e., �rms do not invest strategically and simply maximize their pro�ts
14I.e., anticipating �rms invest strategically
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4.3 Theory

4.3.1 General assumptions

We consider an industry with i=1,...,n �rms and assume that each �rm i only supplies

one kind of service or produces one kind of product, respectively. Thus, the index i can

be used interchangeably to identify �rms or products/services. We also assume that each

player has perfect information about prices, quantities15 and pro�ts of the other players

and that all players are rational. Each �rm faces a cost function

Ci(qi) = ciqi (4.1)

so that ci are the marginal and unit costs of �rm i and qi is its output.

4.3.2 Bertrand competition

In Bertrand competition product/service production is �exible. Firms decide which price

to set rather than how many units of products/service they will o�er. The demand for

service i, qi, is given by (4.2), and depends on the price pi of product/service i and the

prices of other products/services, pj ∀j 6= i in a way that qi decreases if there is an

increase in pi and qi increases if there is a rise in the mean price of the other �rms. Thus,

we have

qi(n) = αi − βθipi + β/n ·
n∑

j 6=i

θjpj (4.2)

αi is the maximum quantity �rm i can sell in the market or in other words the market

size for �rm i, 0 < θi ≤ 1 is the product/service quality (and/or design)16. The upper

bound of the sum, n, labels the number of �rms present in the industry. β is associated

with the own-price e�ect17.

The form of the equation becomes clearer if we look at n = 1 or the total output.

Equation (4.2) simpli�es for n = 118 to

q1(1) = α1 − βθ1p1

15We will use the term quantity also for the amount of services.
16It is an absolute measure, meaning that it is associated with one product/service and is not set

relatively to other products/services.
17β/n is the cross-price e�ect.
18Then the sum is zero due to j 6= i
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which is the linear demand of a monopolist.

With more than one �rm, the total output of all �rms Q depends on the mean price of

the industry:

Q =
n∑

i=1

qi(n) =
n∑

i=1

αi − β/n ·
n∑

i=1

θipi (4.3)

Here, we have to split our investigation concerning the values of α. On the one hand,

the total size of the market can be assumed to be endogenously given by aggregated �rm

market sizes
∑n

i=1 αi as in (4.3). On the other hand we can assign an exogenous total

market demand and accommodate the individual market sizes αi accordingly. These

contrary possibilities both have to be investigated. Therefore, we will �rst look at one

edge of the possibilities by assuming that each �rm i brings in its own market size αi and

leaves the other αj for j 6= i unchanged, which leads to an endogenous total market

size. Then, we will examine the case where an entering �rm automatically steals its share

from the others.

In the now following subsection we will investigate the �rst option, where each �rm brings

in its own market demand αi.

4.3.2.1 Independent maximal market demand

By letting the �rms invest directly in α, they are able to increase the maximum amount

of products/services they want to sell. But they may also invest in cost cutting measures

which will lower the unit costs, or they may undertake investments which will increase the

quality of their product/service (or the design of the product) in order to di�erentiate it.

However, the latter will be a quite uncertain measure as consumers might not appreciate

the changes. Investments in marketing/distribution correspond to investments in αi,

whereas investments in product/service di�erentiation correspond to investments in θi.

Thus, we can rewrite equation (4.2):

qi(n) = α̃i − βθ̃ipi + β/n ·
n∑

j 6=i

θ̃jpj (4.4)

where

α̃i = αi + gα,i fα(Iα,i)− εα
i

θ̃i = θi − gθ,i fθ(Iθ,i) + εθ
i
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The investments Iα,i and Iθ,i only a�ect αi and θi via the functions fA and fθ which

have the property of f(0) = 0 and f ′(I) > 0 ∧ f ′′(I) < 0 to re�ect diminishing returns

on investments. gα,i and gθ,i are used to scale the change of the maximum price and

product di�erentiation, respectively. We also introduced uncertainty in our equations

through the random e�ects εα and εθ.

For investments in cost, which we will introduce subsequently, we will use gc,i. gθ,i and

gc,i have the order of magnitude of their counterparts θi and ci, whereas gα can be much

higher than α itself depending on the market size �rms are able to win. Concerning the

investment functions, we assume that fθ = fα < fc because the �rm will only experience

the same e�ect fθ(I1) = fα(I2) = fc(I3) of its investments if it invests more in the �rst

two kinds, meaning I1 = I2 > I3. This is due to the fact that a small investment in

cost reduction is more e�ective than in product di�erentiation or marketing/distribution

where the outcome depends on the perception of the customers, so that a much higher

investment is needed in order to have a visible e�ect.

Investments in cost reduction are re�ected in the pro�t function of �rm i:

πi = (pi − c̃i)qi − Ic,i − Iα,i − Iθ,i − Fi (4.5)

where again:

c̃i = ci − gc,i fc(Ic,i) + εc
i

Using (4.5) we can easily obtain the following pro�t maximizing prices and quantities

subject to the number of �rms n:

p∗i (n) =

n(n + 1)
[
α̃i + βθ̃ic̃i

]
+ n

n∑
j=1

(α̃j + βθ̃j c̃j)

β(2n + 1)(n + 1)θ̃i

(4.6)

q∗i (n) =

n(n + 1)
[
α̃i − n+1

n βθ̃ic̃i

]
+ n

n∑
j=1

(α̃j + βθ̃j c̃j)

(2n + 1)(n + 1)
(4.7)

The maximum pro�t for �rm i simpli�es to:

π∗i (n) =
(q∗i )

2

βθ̃i

− Iα,i − Iθ,i − Ic,i − Fi (4.8)
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This is the maximum pro�t of �rm i subject to the number of �rms in the market. We

are now interested in the e�ect an investment I has on the pro�t of �rm i and the other

�rms j. As outlined before, there are three possible investments I: either in process

innovation, marketing/distribution or product di�erentiation. To distinguish between

these alternatives, we use the derivative of the equilibrium pro�t to Ic,i, Iα,i and Iθ,i,

ceteris paribus.

∂π∗i (n)
∂Ic,j

=


−2nθjgc,j f ′

c(Ic,j)
θi(2n+1)(n+1) · q∗i (n) for j 6= i

2(n2+n+1)gc,i f ′
c(Ic,i)

(2n+1)(n+1) · q∗i (n)− 1 for j = i

(4.9)

∂π∗i (n)
∂Iα,j

=


2ngα,j f ′

α(Iα,j)
βθi(2n+1)(n+1) · q

∗
i (n) for j 6= i

2n(n+2)gα,i f ′
α(Iα,i)

βθi(2n+1)(n+1) · q∗i (n)− 1 for j = i

(4.10)

∂π∗i (n)
∂Iθ,j

=



−2ncjgθ,j f ′
θ(Iθ,j)

θi(2n+1)(n+1) · q∗i (n) for j 6= i

gθ,i f ′
θ(Iθ,i)

βθ2
i

· q∗i (n)2+
2(n2+n+1)cigθ,i f ′

θ(Iθ,i)

θi(2n+1)(n+1) · q∗i (n)− 1 for j = i

(4.11)

Several characteristics of these equations are interesting. First of all, we see that a cost

reduction or product di�erentiation of rival �rm j negatively a�ects the pro�t of �rm

i. In contrast to these investments, our Bertrand model exhibits a spill-over e�ect for

investments in marketing/distribution. This can be interpreted that by increasing its

marketing/distribution expenditures, �rm j is "setting the path" for other companies.

Besides, all of the investments exhibit economies of scale because their e�ect depends

on the quantity produced/supplied. We can also see that investments in product dif-

ferentiation will become more important with rising quantities than the other forms of

investment. However, in order to distinguish between the di�erent investments we have

to ask which of them yields the highest return on pro�t.

If we assume identical �rms we are able to derive the following Corollaries19:

Corollary 1 If �rms are identical, investments in marketing/distribution are more prof-

itable than investments in cost reduction if and only if

gα f
′
α(Iα)

gc f ′
c(Ic)

>
n2 + n + 1
n2 + 2n

βθ. (4.12)

19See Appendix J.1.
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The right hand side of the inequality is smaller than 1 (βθ < 1) and gα is at least in the

order of magnitude of α. Hence, if the left hand side should be smaller than 1, we would

have to assume an extremely low marginal return on investment f
′
α as compared to f

′
c.

Thus, as a general rule, we can state that investments in marketing/distribution increase

the own pro�t more than investments in cost reduction.

Corollary 2 If �rms are identical, investments in marketing/distribution are more prof-

itable than investments in product/service di�erentiation if and only if

gα f
′
α(Iα)
α

>

(
2n + 1
2n + 4

+
2n2 + 1
2n2 + 4n

· βθc

α

)
gθ f

′
θ(Iθ)
θ

. (4.13)

Again, the right hand side of the inequality is de�nitely smaller than 2 and generally

smaller than or about 1, as all terms in the bracket are smaller than 1 and gθ/θ̃ < 1 as

well. The left hand side is in our case always greater than 2 and is in general always

about 1. Thus, as a general rule investments in marketing/distribution increase the own

pro�t more than investments in product di�erentiation. Finally, we have to compare

investments in product di�erentiation to investments in cost reduction.

Corollary 3 If �rms are identical, investments in cost reduction are more pro�table than

investments in product/service di�erentiation if and only if

gc f
′
c(Ic)

gθ f
′
θ(Iθ)

>
2n2 + n

2n2 + 2n + 2
· α

βθ2
+

2n2 + 1
2n2 + 2n + 2

· c

θ
. (4.14)

Here, it is not clear which investment yields a higher return because it strongly depends

on the chosen parameter values. In Figure 4.1 we used common-sense values20 in order to

visualize the discussed e�ects. As already mentioned above, we see that an investment in

marketing/distribution bears the highest pro�tability for �rm i. Cost reduction and in-

vestment in product/service quality have a much lower impact on pro�t. Does that mean

that a �rm in a Bertrand market should always invest in marketing/distribution rather

than in cost reduction or quality/design enhancement in order to survive the shakeout?

In order to answer this question, we have to take the information of the �rms into

account. If the �rm anticipates the shakeout by observing that many new players enter

the industry and that not all of these �rms will be able to survive in the long run, it

might think ahead and involve the other �rms' pro�ts in its decision, because �rms with

negative pro�ts will eventually exit the market. The best strategic e�ect of an investment

would then be if it, on the one hand, raises the pro�t of the �rm and, on the other hand,

20See appendix K.1.
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4 Shakeouts in Early Bertrand Markets

Figure 4.1: The marginal change in pro�t by investing I in either process innovation (black
line), marketing/distribution (gray line) or product/service di�erentiation
(dashed line) in a Bertrand market with independent market sizes against
the number of �rms in the market

lowers the pro�ts of all other players in the industry. This is the same as asking which

of the following derivatives for m = c, α, θ is the highest:

∂π∗i (n)
∂Im,i

−
n∑

j 6=i

∂π∗j (n)
∂Im,i

m ∈ {c, α, θ} (4.15)

This leads us to the following Corollaries21:

Corollary 4 If �rms are identical, strategic investments in cost reduction are more prof-

itable than investments in marketing/distribution if and only if

gc f
′
c(Ic)

gα f ′
α(Iα)

βθ >
3n

2n2 + 1
. (4.16)

21See Appendix J.2.
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As the right hand side of the inequality is decreasing with increasing number of �rms

in the market, the strategic e�ect of investing in cost reduction will eventually become

higher than the strategic e�ect of investing in marketing/distribution. Put di�erently,

there exists a particular number of �rms in the market for which investments in cost

reduction are strategically more favorable than investments in marketing/distribution.

Corollary 5 states a similar fact for the case of product di�erentiation.

Corollary 5 If �rms are identical, strategic investments in product/service di�erentiation

are more pro�table than investments in marketing/distribution if and only if

gα

gθ
>

2n2 + 2n + 1
6n

βc +
2n + 1

6
· α

θ
. (4.17)

Again, with a rising number of �rms investments in product di�erentiation eventually

become strategically better than investments in marketing/distribution. Thus, there also

exists a particular number of �rms for which it is better to invest in the former than in

the latter. This number depends on the chosen parameter values.

Corollary 6 If �rms are identical, strategic investments in cost reduction are more prof-

itable than investments in product/service di�erentiation if and only if

gc f
′
c(Ic)

gθ f
′
θ(Iθ)

>
2n2 + n

4n2 + 2
· α

βθ2
+

4n2 − 2n + 1
4n2 + 2

· c

θ
. (4.18)

As we do not have a signi�cant di�erence in the number of �rms in the numerator and de-

nominator, it depends on the chosen parameter values, which investment is strategically

better. For many reasonable values for �rms in a goods market we experienced that the

strategic e�ect of investments in cost reduction exceeds the strategic e�ect of investments

in product di�erentiation. Labor-intensive service �rms, however, have other underlying

values, because they cannot reduce their costs as much as �rms from a goods industry,

as their costs mainly consist of wages which cannot be lowered easily. Thus, for many

service �rms, investments in cost reduction are not as strategically good as investments

in service quality. However, in order to keep things simple, we will stick with values

which imply the possibility of higher cost reduction.

If we plot the strategic change in pro�ts using the same values as in Figure 4.1 we see

in Figure 4.2 that the picture has changed completely as we already anticipated with

Corollaries 4 to 6. If the �rm is in a market with only a few �rms it should invest in

marketing/distribution. However, if the number of �rms increases as it does before the

shakeout, the best choice for �rm i is to invest in cost reduction, followed by investments

in product di�erentiation. This is in a sense obvious, because an investment in cost re-
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4 Shakeouts in Early Bertrand Markets

Figure 4.2: The strategic e�ect of investing I in either process innovation (black line),
marketing/distribution (gray line) or product/service di�erentiation (dashed
line) in a Bertrand market with independent market sizes against the number
of �rms in the market

duction or product di�erentiation hurts your rivals the most. With cost reduction, you

are able to charge lower prices or, with a better product/service, you are more indepen-

dent of your rivals' prices because your product is considered more valuable than the

others. This is in line with the theory of Porter [51] where successful �rms are either cost

leaders or they successfully di�erentiated their product. However, these �ndings depend

crucially on the amount of I which has been invested. By de�nition of fc, fα and fθ,

the level at which, e.g., the unit costs are very low is reached faster with an investment

I than the corresponding level of product/service di�erentiation. To cover this fact and

introduce dynamics into our model, we created an underlying industry life cycle (see

appendix K.3). In each period the �rms know the stage of the life cycle22 and have the

opportunity to invest in their preferred measure. Firms only invest if the investments

have a positive e�ect. They choose the investment which yields either highest growth

in pro�t (see Figure 4.3) or the highest strategic e�ect on pro�t (see Figure 4.4). In

22I.e. the number of �rms in the market at that time.
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other words, in Figure 4.3 �rms were only able to invest in non-strategic investments

whereas in Figure 4.4 �rms invested strategically in line with 4.15. The di�erences are

Figure 4.3: The marginal change in pro�t by investments in either process innovation
(black line), marketing/distribution (gray line) or product di�erentiation
(dashed line) over an industry life cycle (gray, dashed line) in a Bertrand
market with independent market sizes

obvious. If �rms only pursue pro�t maximization as in Figure 4.3 they invest heavily

in marketing/distribution over the whole life cycle. Thus, with non-strategic �rms in-

vestments in marketing/distribution would be the key factor of success for all �rms in a

Bertrand market in order to survive the shakeout. This, however, contradicts the views

of the empirical literature as cited in Section 4.2.2. If �rms invest strategically the picture

changes. In Figure 4.4 we see that after the number of �rms reaches a certain level the

�rms change their strategy from investments in marketing/distribution to investments in

cost reduction. This strategy is carried out throughout most of the shakeout until the

returns of further investments in cost reduction are diminished. These �ndings are in

line with the existing literature. Therefore, our assumption of anticipating and strategic

investment is crucial.

So what is the best strategy for a �rm in a Bertrand market? The answer to this ques-

105



4 Shakeouts in Early Bertrand Markets

Figure 4.4: The strategic e�ect of investments in either process innovation (black line),
marketing/distribution (gray line) or product di�erentiation (dashed line)
over an industry life cycle (gray, dashed line) in a Bertrand market with
independent market sizes

tion clearly depends on the timing of its entry and the nature of its business. If it is

an early entrant it should at �rst try to expand its reach through investments in mar-

keting/distribution (see Figures 4.2 and 4.4). If the number of producers continues to

rise it should then change its strategy to investments in cost reduction. When process

innovation consumes more and more money in order to further lower unit costs, the �rm

should change to investments in product di�erentiation. However, if it is a service �rm

having less potential of decreasing costs, the �rm would start o� with investments in

marketing/distribution, would then continue by investing in service di�erentiation and

would �nally move to process innovation.

4.3.2.2 Interdependent maximal market demand

We now assume that each entrant takes a share of the exogenously given total market

size, i.e., the entrant steals business from the incumbents. This is compared to the case

just examined, where every entering �rm brought in its own market size, the contrary
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assumption. In general, the reality will lie somewhere between those two extremes. On

the one hand, it will be hard to �nd an industry, where each �rm brings in its own

market size like in Section 4.3.2.1 without directly a�ecting its rivals. On the other

hand, entrants - especially in new industries - will not only steal its maximum demand

from an existing pie, as we assume in this section, but will also increase the general

pie. However, we have to investigate both extremes in order to cover the whole range of

possible forms of α and be able to investigate which strategy - subject to the number of

�rms in the market - is the best to survive the shakeout in a Bertrand market.

Therefore, we rewrite αi as

αi = K
ξi∑n

j=1 ξj
(4.19)

where K is the total market size and ξi∑n
j=1 ξj

the fraction which �rm i serves. Investments

shift the demand from one �rm to another. This is implemented in the model by letting

the �rms invest in ξ:

ξ̃i = ξi + gξ,i fξ(Iξ,i)− εξ
i

The other forms of investment in θ or c remain the same as before. We can now use the

equations (4.6) through (4.8) listed above by setting α̃i = K ξ̃i∑n
j=1 ξ̃j

. Consequently, we

only observe changes in equation (4.10) which becomes:

∂π∗i (n)
∂Iξ,j

=


2ngξ,j f ′

ξ(Iξ,j)
∑n

k 6=j ξk

βθi(2n+1)(n+1)(
∑n

k=1 ξk)2
·K · q∗i (n) for j 6= i

2n(n+2)gξ,i f ′
ξ(Iξ,i)

∑n
k 6=i ξk

βθi(2n+1)(n+1)(
∑n

k=1 ξk)2
·K · q∗i (n)− 1 for j = i

(4.20)

As the derivative
∂π∗

i (n)
∂Iξ,j

has changed, Corollaries 1, 2, 4 and 5 also have to be changed.

The following Corollaries 7 to 10 re�ect these changes23. Corollary 7 is the equivalent

to Corollary 1 and investigates the di�erence between the non-strategic investments in

marketing/distribution and cost reduction.

Corollary 7 If �rms are identical, investments in marketing/distribution are more prof-

itable than investments in cost reduction if and only if

gξ f
′
ξ(Iξ)

gc f ′
c(Ic)

>
n3 + n2 + n

(n + 2)(n− 1)
· βθξ

K
. (4.21)

23See Appendix J.3.
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Here, we see that with exogenous market demand investments in cost reduction will

eventually be more pro�table than investments in marketing/distribution if the number

of �rms in the market increases. Accordingly, this holds also true for investments in

product/service di�erentiation.

Corollary 8 If �rms are identical, investments in marketing/distribution are more prof-

itable than investments in product/service di�erentiation if and only if

gξ f
′
ξ(Iξ)

gθ f
′
θ(Iθ)

>
2n3 + n2

(2n + 4)(n− 1)
· αξ

θK
+

2n3 + n

(2n + 4)(n− 1)
· βcξ

K
. (4.22)

As Corollary 3 remains almost24 unchanged, we can conclude that if we assign an exoge-

nous absolute demand to the model the assumption of strategically investing �rms is not

needed anymore in order to show that investments in cost reduction or product/service

di�erentiation outweigh investments in marketing/distribution.

However, as the following two corollaries will show, by assuming strategically investing

�rms as in Section 4.3.2.1 the particular number of �rms, for which the strategic e�ect of

investments in cost reduction or product di�erentiation exceeds the e�ect of investments

in marketing/distribution, is much lower than if non-strategic behavior is assumed. Or

in other words: the point where these two kinds of investments take over is reached much

faster.

Corollary 9 If �rms are identical, strategic investments in cost reduction are more prof-

itable than investments in marketing/distribution if and only if

gc f
′
c(Ic)

gξ f
′
ξ(Iξ)

βθ >
3(n− 1)
2n3 + n

· K

ξ
. (4.23)

Corollary 10 If �rms are identical, strategic investments in product/service di�erentiation

are more pro�table than investments in marketing/distribution if and only if

gξ f
′
ξ(Iξ)

gθ f
′
θ(Iθ)

>
2n3 + 2n2 + n

6(n− 1)
· βcξ

K
+

2n3 + n2

6(n− 1)
· αξ

θK
. (4.24)

Thus, the e�ect of foresight increases the advantage of the investments in process and

product/service innovation. For high total market demand K this might be a crucial

assumption in order to con�rm that process and product innovation are more important

than marketing/distribution before and during the shakeout.

This fact is illustrated in Figure 4.5, where only non-strategic investments were consid-

24Just α changes compared to Corollary 3.
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Figure 4.5: The marginal change in pro�t by investing I in either process innovation (black
line), marketing/distribution (gray line) or product di�erentiation (dashed
line) in a Bertrand market with interdependent market sizes against the num-
ber of �rms in the market

ered, and Figure 4.625, where strategic investments were considered. In Figure 4.6 the

number of �rms, where investments in cost reduction outperform the other forms of in-

vestment is much lower than in Figure 4.5, where this point would be reached well above

the number of 100 �rms.

Summing up, we have provided an answer to the question of optimal investments in a

young market competing over prices for both extreme forms of total market size. We

introduced the crucial assumption of strategic investments which - with an endogenous

de�nition of total market size - was the only way to align theory with the empirical

�ndings in the literature. For exogenous total market size it tightened the conditions

of the desired outcome. Now, we still have to analyze if the assumption of strategic

investments has an e�ect on the �rms' decisions in an environment, where a largely

homogeneous product/service is produced/supplied, the production/service capacity is

25The values used in the calculations can be found in Appendix K.2.
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Figure 4.6: The strategic e�ect of investing I in either process innovation (black line),
marketing/distribution (gray line) or product di�erentiation (dashed line) in
a Bertrand market with interdependent market sizes against the number of
�rms in the market

relatively �xed and the �rms compete over quantities - a Cournot market.

4.3.3 Cournot competition

In this environment a �rm i faces a price

pi = Ai −B

n∑
j=1

θjqj (4.25)

where Ai is the maximum price a consumer is willing to pay for the product/service

of �rm i, 0 < θi ≤ 1 is the product/service quality (and/or design) and qi is the total

quantity of product or service i. B serves as a scaling variable.

Again �rms can invest in di�erent measures. It may e.g. change the maximum price

consumers are willing to pay for its product by investing in e.g. marketing which pushes

the demand curve for its product higher - this corresponds to investments in Ai. But it
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may also invest in process innovation which will lower the unit costs, or it may invest in

measures to increase the quality of its product/service and di�erentiate it - corresponding

to investments in θi.

Thus, we can rewrite the inverse demand function:

pi = Ãi −B
n∑

j=1

θ̃jqj (4.26)

using the following abbreviations

Ãi = Ai + gA,i fA(IA,i)− εA
i

θ̃i = θi − gθ,i fθ(Iθ,i) + εθ
i

The di�erent investments IA,i and Iθ,i only a�ect Ai and θi via the functions fA and fθ

which also have the property of f(0) = 0 and f ′(I) > 0 ∧ f ′′(I) < 0 as in the Bertrand

case. Uncertainty is introduced via the functions ε.

Investments in cost reduction are re�ected in the pro�t function of �rm i:

πi = (pi − c̃i)qi − Ic,i − IA,i − Iθ,i − Fi (4.27)

with c̃i = ci−gc,i fc(Ic,i)+εc
i . This leads us to the following pro�t maximizing quantities

and prices:

q∗i (n) =

(n + 1)(Ãi − c̃i) +
n∑

j=1
(c̃j − Ãj)

Bθ̃i(n + 1)
(4.28)

p∗i (n) =

(n + 1)Ãi +
n∑

j=1
(c̃j − Ãj)

(n + 1)
(4.29)

Using (4.28), the maximum pro�t results to

π∗i (n) = Bθ̃i(q∗i (n))2 − Ic,i − IA,i − Iθ,i − Fi

=

((n + 1)(Ãi − c̃i) +
n∑

j=1
(c̃j − Ãj))2

Bθ̃i(n + 1)2
− Ic,i − IA,i − Iθ,i − Fi (4.30)
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As we are interested in the e�ect of investment I on the �rms' pro�ts, we take the deriva-

tive of the pro�t to Ic,i, IA,i and Iθ,i, ceteris paribus.

∂π∗i (n)
∂Ic,j

=


−2gc,j f ′

c(Ic,j)
n+1 · q∗i (n) for j 6= i

2ngc,i f ′
c(Ic,i)

n+1 · q∗i (n)− 1 for j = i

(4.31)

∂π∗i (n)
∂IA,j

=


−2gA,j f ′

A(IA,j)
n+1 · q∗i (n) for j 6= i

2ngA,i f ′
A(IA,i)

n+1 · q∗i (n)− 1 for j = i

(4.32)

∂π∗i (n)
∂Iθ,j

=


0 for j 6= i

Bgθ,i f ′θ(Iθ,i) · q∗i (n)2 − 1 for j = i

(4.33)

From (4.31) to (4.33) we learn that the e�ect of investing in cost cutting or investing in

marketing/distribution depends equally on n. Thus, the marginal impact of investment

g f ′(I) determines which investment prevails for all n. Besides, both are also increasingly
e�ective with rising quantities and investing in one of them will have a negative e�ect

on the rival �rms. This is di�erent if we invest in product di�erentiation via θi. Here we

do not observe any e�ect on rival �rms. However, its positive e�ect on pro�t depends

stronger on the quantity than for the two other kinds of investment.

Assuming that the �rms are not investing strategically, we already established that invest-

ments in marketing/distribution and investments in cost reduction are changing parallel

in the sense that their ratio does not change with the number of �rms in the market.

But in the case of product di�erentiation we can make the following Corollary26:

Corollary 11 If �rms are identical, investments in cost reduction or marketing/distribution

are more pro�table than investments in product/service di�erentiation if and only if

gm f
′
m(Im)

gθ f
′
θ(Iθ)

>
1
2n

Ã− c̃

θ̃
for m ∈ {A, c} . (4.34)

Thus, with an increasing number of �rms in the market investments in cost reduction or

marketing/distribution raise pro�ts more than investments in product di�erentiation.

Now, we have to check whether our assumption of strategic investments (4.15), which we

26See Appendix J.4.
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needed in the Bertrand case in order to be in line with the empirical �ndings, changes

the results in the Cournot case signi�cantly.

As the e�ects of investments in cost (4.31) or marketing (4.32) on pro�t are equal ex-

cept for the marginal impact of investment g f ′(I), our assumption does not change the

outcome. It does change the outcome for product di�erentiation compared to both other

types, though.

Corollary 12 If �rms are identical, strategic investments in cost reduction or market-

ing/distribution are more pro�table than investments in product di�erentiation if and

only if
gm f

′
m(Im)

gθ f
′
θ(Iθ)

>
1

4n− 2
· Ã− c̃

θ̃
for m ∈ {A, c} . (4.35)

However, the change does not a�ect the basic direction, it only tightens the e�ect of

Corollary 11. Still, investments in product di�erentiation become less important as

compared to the two other types with an increasing number of �rms in the market.

Thus, in Cournot competition the outcome with strategic investments is very similar to

the case of non-strategic behavior.

4.4 Discussion

If we compare our results with the received theory we see that in the Cournot case by

setting gcfc(I) > gAfA(I) our model corroborates existing theories, such as Klepper [40],

Carree and Thurik [11] (which were also based on Cournot models), and empirical evi-

dence provided by Klepper and Simons [42] for the markets of automobiles, televisions,

tires and penicillin (which were at least in their beginning Cournot markets). In these

cases R&D in process innovation was the driving force which led to the shakeout of

the least successful �rms due to the fact that it is the dominant strategy for �rms in a

Cournot market in order to survive the shakeout. However, by introducing the possibility

of investing in marketing/distribution we could show that, depending on its e�ciency, it

can also be a good measure to survive the shakeout by increasing the individual max-

imum price of the �rm. However, the impact of investments in marketing/distribution

(gAfA(I)) will probably not be as high as the impact of investments in cost reduction

(gcfc(I)). Thus, for the Cournot case we support the views of Klepper [40], Carree and
Thurik [11] and Klepper and Simons [42].

With Bertrand competition, however, it becomes more complicated. If we do not specify

a particular exogenous total market size and only assume non-strategic behavior, we are
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4 Shakeouts in Early Bertrand Markets

not able to con�rm R&D in process innovation as a dominant strategy of a �rm during

the shakeout. On the contrary, investments in marketing or distribution dominate over

the other forms of investments. Only if we introduce the assumption of strategic fore-

sight, we are led to a result where process innovation plays the major role.

However, by introducing an exogenous total market size to the model, non-strategic-

behavior leads to the fact that investments in process or product innovation overcome

investments in marketing/distribution eventually. Yet, if we again introduce strategic

foresight by the �rms here, this happens much faster - implying a lower number of �rms

in the market. Therefore, this assumption remains reasonable. However, the question,

if economies of scale in R&D in unit cost reduction are really the only driver of the

shakeout in a Bertrand market, could not be fully solved, as our own analysis suggests

that in price competition a strategy of di�erentiating its own product/service might just

work out as well27 which is in line with the theory of Porter [51] for the long-run.

Concerning the �ndings of Simons [55] our model con�rms his hypotheses four to six28.

Number four is veri�ed by our model because it predicts that an early entrant can choose

its optimal investment strategy right away and therefore has a head start with higher

output. And as the e�ect on pro�t of all investment choices increases with output an

early entrant's pro�t is much higher as a later entrant's pro�t which is con�rmed by our

model. Thus, early entrants will not exit as frequently as later entrants. The second part

of hypothesis four can also be explained with our model. As the �rms in our model antic-

ipate the shakeout they tend to invest their money in a way that it increases pro�t and

hurts the rival. If there was no shakeout, the �rms would only try to maximize their own

pro�t, which would in return leave the later entrants more una�ected. This �nding holds

especially true in Bertrand markets, where the strategies di�er with the anticipation of

a shakeout. The solution of our model with price competition also con�rms hypothesis

�ve, as both R&D in unit cost reduction and investment in product di�erentiation are

the best strategies to pursue in the wake of a shakeout. And through these investments,

improvements in the product and manufacturing methods are achieved. Hypothesis six is

already implemented in our model. As early entrants have already increased their pro�t

by investing right from the start, they are able to invest more money and as f ′(I) > 0
they will have a higher return.

But what about "economies of scope" as a reason for shakeout as Allanson and Montagna

[2] propose? Our model cannot test this hypothesis as it does not incorporate di�erent

27Especially in (labor-intensive) service industries.
28The other hypotheses cannot be tested with this model as they refer to either entry and exit rates or

internationally similar patterns of shakeouts.
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varieties of products in one �rm. However, generally speaking, economies of scope are

perhaps not a cause of a shakeout, but rather a consequence of it, because it is more a

characteristic of mature industries that �rms increase their product portfolio.

The question remains whether our analysis o�ers new insights into the shakeout phe-

nomenon. Looking at a general29 Bertrand market we saw that the simple assumption of

pro�t maximizing agents disagrees with the empirical facts. Only the assumption that

(some of) the existing and entering �rms anticipate the shakeout and prepare for it by

investing strategically produces the empirically backed results. This assumption does not

a�ect the results for the Cournot case, though. If the market competes on quantities both

models of non-strategic investments and strategic investments back the existing theory.

Therefore, the assumption of anticipation is crucial in the sense that a shakeout in an

early market - either Bertrand or Cournot - will not be as severe (or even might not

happen in the case of Bertrand competition) if �rms do not look ahead and invest strate-

gically. Additionally, the �rms who did not anticipate a shakeout will have to leave the

industry eventually as they have not prepared for the falling prices. Thus, the most

successful in process innovation among the �rms survive the shakeout, whereas the least

successful and/or the ones who did not foresee the shakeout will leave the market. We can

conclude that foresight of a coming shakeout is important to survive it and additionally,

that foresight will lead the �rms' investments into cost reduction.

29I.e. that the market size parameter lies somewhere in-between the two extremes outlined in Section
4.3.2.1.
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4.5 Conclusion

In this paper we examined how �rms who anticipated an industry shakeout can in-

vest strategically in process innovation, product or service di�erentiation or market-

ing/distribution to increase their pro�ts and survive. Two standard models of Industrial

Organization - the di�erentiated Bertrand and di�erentiated Cournot model - were used

to describe industry competition.

In the case of Bertrand competition the optimal strategy of a �rm depends crucially

on the number of �rms in the market and strategic foresight. If the �rm enters the mar-

ket early, it is best to quickly invest in marketing/distribution in order to raise output

and pro�t. Then, with a rising number of �rms it will eventually be better to invest in

process innovation or product/service di�erentiation, depending on the investments' re-

spective marginal pro�tability. In our case with reasonable parameter values for �rms in

a goods market, investments in cost reduction outweighed investments in product di�er-

entiation, whereas �rms in a service market would rather invest in service di�erentiation

than in process innovation. That investments in marketing/distribution fall short of the

other types of investment in terms of marginal pro�tability is mainly due to the fact that

investments in marketing may spill over to the rival �rms (customers growing awareness

of the product/service also increases their curiosity for the rivals' products, for instance).

But the lead of investments in process innovation or service di�erentiation does not hold

forever. Depending on how much ground the �rm may win through the other kinds of

investment the strategic e�ect on pro�t will deteriorate with rising investments in c or θ.

Yet, success in process innovation (service di�erentiation) is essential for surviving the

shakeout in a goods (service) market.

This holds true for both endogenously and exogenously determined total market size.

However, with endogenously determined size of the total market, the non-strategic �rms

will only invest in marketing/distribution, which not only leaves their rivals una�ected

but, even worse, raises their pro�ts as well. Here, the assumption of strategic foresight

is essential for the upper result. With exogenously determined total market size this

assumption is not necessary to hold. Yet, in this case invoking the assumption tightened

the condition that investments in process innovation (service di�erentiation) will be the

best choice with a rising number of �rms in a goods (service) market. Thus, we can

conclude that, in general, anticipation of a shakeout and strategic preparation for it will

be bene�cial for survival.
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Rational players with strategic foresight are more likely to survive, because they un-

derstand to make strategic investments that create competitive advantage for themselves

but hurt their rivals. Firms that do not anticipate the shakeout are very likely to exit the

market in its course. A very interesting e�ect emerges: the more players in the industry

develop strategic foresight and expect a shakeout, the more they will invest strategically

and hurt each other. Thus, the �rms' strategic behavior will trigger and aggregate the

shakeout. In other words, the shakeout turns into a "self ful�lling prophecy".

Under Cournot competition the best strategy for a �rm in a new goods or service market

is to be a cost leader, irrespective of a shakeout. We �nd that the marginal pro�tability of

investment in process innovation - assuming reasonable values for the variables - exceeds

the other marginal pro�tabilities of possible investments. Only if returns diminish after

high investments in cost reduction - meaning that unit costs cannot be lowered a lot

anymore - investments in marketing/distribution become more pro�table. This strategy

is dominant, independent of �rms' ability to strategically anticipate a shakeout.

The model can be modi�ed along several dimensions. The assumption of constant unit

costs can be easily relaxed. Explicitly introducing the time in our calculations and letting

the �rms evaluate their future pro�ts and the investments they want to make without

an underlying industry life cycle would lay the ground for an analysis of the evolution of

the number of �rms over time30. In this context, it would also be interesting to examine

strategic investments with regard to soft and tough commitments of the �rms and their

e�ect on the industry life cycle. Another improvement of the model would de�nitely be

the introduction of incomplete information.

However, although the model is quite simple, it is still able to generally prove an impor-

tant aspect of industry evolution: by introducing anticipation of the shakeout we could

show that, independent of the kind of competition in the market, process innovation is

a key reason for the shakeout in goods and service markets.

30The crucial aspect would hereby be the entry and exit speci�cations.
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The main theme of the thesis is the evolution of the service industry structure over time.

We �rst investigated how a change in the institutional or legal setting may disrupt the

industry life cycle, in particular its maturity phase. The recent EU directive on services,

which will come into force in the di�erent member states soon, served as an example for

an exogenous shock that may severely change many service industries. We also analyzed

the shakeout phase of an industry life cycle under Bertrand competition in order to �nd

adequate strategies for service �rms, after the directive has come into force, and to �ll

gaps in the general understanding of the basic mechanisms ruling the �rm shakeout. Our

investigation tools in both topics were the di�erentiated Bertrand and Cournot model

with n �rms, which suit very well to service industries in general.

In a �rst step we investigated which immediate e�ects the EU directive on services has

on the service market right after it comes into force. Our model featured two country

markets - a home or domestic market and a foreign market - which, prior to the directive,

are de facto closed service markets. The �rms in the domestic country have higher quality

and costs than the �rms from the foreign country. When the markets opened the �rms

from both countries had the possibility to either enter the other market temporarily,

which would increase their costs per service by a country-speci�c transaction cost factor,

or permanently by opening a branch, which implies the costs per service of the other

�rms in that country1. The quality, however, remained una�ected by these changes as it

was set to be country-speci�c. We then analyzed the changes in �rm performance and

which measures a domestic �rm can take in order to experience a higher pro�t after the

opening. We also investigated the changes in general welfare right after the directive has

come into force. In order to have the full spectrum of possible services we investigated

both Bertrand and Cournot competition as well as segmented versus integrated markets

in both countries.

1This distinction illustrated the di�erent ruling of the directive concerning temporary and permanent
supply of services.
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Domestic �rms will experience higher pro�ts under Bertrand competition

• if the ratio of costs between the foreign �rms and them exceeds a certain threshold

or, equivalently,

• if the ratio of qualities exceeds a certain threshold2, or

• if the total market size of the foreign country exceeds a certain threshold.

However, as the ratio of costs (or quality) would have to be very high3, the sheer market

size of the European Union is the key factor which might yield a positive pro�t e�ect for

domestic �rms after the opening. Although, as the market size threshold depends highly

on the number of foreign �rms, this statement can be at least doubted.

If �rms compete under Cournot domestic �rms experience higher pro�ts after the opening

• if all �rms supply the other market only temporarily and the ratio of costs between

the foreign �rms and them exceeds a certain threshold or, equivalently,

• if the total market size of the foreign country exceeds a certain threshold.

The �rst condition is very strict, and if the ratio of costs is also very high, domestic �rms

will only bene�t from the opening if the new market is big enough.

However, all �rms from both countries will prepare themselves for the opening. Domestic

�rms will mainly try to improve their quality as they are not able to lower costs enough,

because wages are the biggest piece in the costs of most service �rms and cannot be

easily adjusted due to collective wage agreements. Contrarily, foreign �rms are not able

to improve their quality that fast so they will try to lower their costs even further. As

a �rst e�ect, we expect the EU directive on services to split Europe further into a high-

and low-quality service market4.

Next we asked, how will �rms o�er their services? Here we found that it will be pro�t

maximizing for domestic �rms to open a branch in the new country, whereas foreign �rms

will only supply their new market temporarily. This holds for both kinds of competition,

if unit costs satisfy certain inequality relations (See Section 2.3.1).

Concerning total welfare the domestic country will most likely5 be better o� after the

2If it is not exogenously set.
3Much higher than the actual ratio of costs of about 0.2.
4This is in line with the rather intuitive �ndings of the German Research Institute for Public Admin-
istration in Speyer [8].

5If the number of incoming foreign �rms is not extremely high, which is unlikely as a foreign �rm will
not enter the domestic market when it faces negative pro�ts there.
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opening if the foreign country is set to be the European Union, irrespective of the un-

derlying competition or the kind of supply by the �rms. This is due to an increase in

consumer surplus on account of lower prices and higher amounts of services. Hence, set-

ting the domestic country to be Germany we concluded that the EU directive on services

will bene�t Germany at least in the short-run (and if governmental tax income is not

included).

What, however, is the long-run impact of the directive? As we did not include the

possibility that domestic �rms will shut down their branch in the domestic country in

order to further increase pro�ts we made an assumption which is reasonable in the short-

run, but which de�nitely has to be dropped in the long-run. Additionally, wages are

not �xed in the long-run. They are not independent of the demand for labor, which in

turn depends on the amount of services coming from a country. Thus, the once favorable

situation for the domestic country after the opening of its market might change quickly

- especially after allowing for taxation.

We used an iteration model to predict where �rms would locate and how the wages

developed, which were assumed to be the only cost factor. In order to introduce some

friction we assumed that, (a), �rms were not able to choose every time step where or

if they opened a branch and (b), that their decision was based solely on unit costs in

both countries. After the �rms had decided where they opened a branch, the program

calculated the amount of services coming from each of the countries. These amounts,

in turn, determined the wage via a linear demand curve6 which we derived from basic

variables. Additionally, the prices and amounts of the services and the pro�ts of the �rms

were calculated, from which the total surplus - consisting of the producer, consumer and

government surplus - was derived. Again, we analyzed both price and quantity com-

petition in segmented and integrated markets7. The characteristics of our model were

analyzed for Germany as the domestic country and Poland as the foreign country. The

welfare analysis, however, based on the more important case that Germany is the do-

mestic country and the rest of the European Union the foreign country.

Concerning the development of wages we found that a country's ability to recover af-

ter the market opening highly depends on wage �exibility. The more �exible wages are

6We again included some friction coming e.g. from labor unions.
7However, as before the di�erences between segmented and integrated markets were from a country-wide
view not signi�cant. The results are therefore robust for many internationally tradable services.
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the faster the �rms (re)open branches in that country, which is important for the tax

revenue of the government8.

At the �rm level, the domestic �rms experience a sharp fall in pro�ts right after the

opening. However, after a while they regain a large share due to the relocation and the

change in wages for all �rms. However, their pro�ts do not reach initial levels again.

The introduction of taxation changes the outcome concerning total surplus compared

to our previous research. Due to the reduced government surplus after the opening the

increase in consumer surplus is outweighed by the decrease of producer and government

surplus. Thus, with taxation, the welfare in Germany decreases right after the opening

of the service market. However, with changing wages in both regions the total surplus

recovers again and reaches the pre-opening level. Whether it may even exceed this level

depends on the number of �rms entering Germany. In any case, the German welfare in

the long run has about the level as before the markets were open (relative changes range

only in the per mil regime9), whereas the rest of the European Union10 su�ers from a

small welfare decrease. These �ndings also hold under both kinds of competition, al-

though Cournot competition is socially more desirable as the consumer surplus is higher

than under price competition.

We could also derive the policy recommendation that a weakening of the general col-

lective labor agreements would not only make wages more �exible, but as a consequence

increase the speed of adjustment after the opening, i.e. Germany would get faster through

the initial reduction of total surplus. Other possible measures - like e.g. cutting unem-

ployment aid - were found to be socially not desirable as surplus would be shifted from

consumers to producers and the government. We also found that lowering German la-

bor standards - an often heard recommendation in the media - is not recommendable

for Germany, because it will raise the unemployment rate after the directive comes into

force.

With these �ndings we can now generally conclude that the EU directive on services

de�nitely deserves full attention. Its economic implications depend on a number of fac-

tors and are therefore hard to grasp. However, we could show that its politically carried

reputation, that it will be of great bene�t to all countries, does not hold. Countries like

8Besides, of course, other "secondary" e�ects, like e.g. a decrease of the unemployment rate, which is
socially even more important.

91/1000.
10If taken only as one nation, which is of course a very rude approximation.

122



Germany might be better o� in the end - if they are at all - but it is a long and hard

walk with socially very undesirable side e�ects. A few measures like an increase in wage

�exibility might ease the �rst shock, but it is mostly on the domestic �rms to improve

their competitiveness. Which steps they should take in order to be more competitive was

analyzed in the third part of this thesis, on which we will come back below.

Other possible regulatory steps in order to reduce the negative e�ects of the directive

are rare. On the one hand, they have to be in line with the directive, which might be

quite di�cult, because one of the directive's major goals is to reduce national rulings to

a minimum. On the other hand, the e�ects of government measures might be socially

undesirable, although the total surplus is raised.

However, as our model could not incorporate all possibilities11, we cannot �nally judge

about the bene�ts of the directive. History (and innovation research) has shown that

increasing competition will often lead to eventually stronger �rms and greater bene�ts

for all12.

There are of course many possibilities to further improve our models like e.g. quan-

tity dependent unit costs or incomplete information, which will probably not lead to

signi�cantly di�erent results. Yet, our �ndings are based upon the characteristics of

a speci�c service and other variables like the transaction factor which we could only

estimate. Other values for the variables will change the outcome but not the general

development.

There are also other e�ects, which we did not consider, because they would have only

enhanced our �ndings but complicated the model, like the inclusion of government ex-

penditures for the unemployed or the possibility of entry and exit of �rms.

Further research should mostly focus on taxation and the possibilities of governments to

strategically use it in order to reduce the negative e�ects of the directive. In this context,

letting the �rms decide on the basis of their pro�ts after taxation would introduce tax

competition. It could also be interesting to examine the e�ects of excess entry prior to

the opening and the e�ects of entry and exit on the total surplus of both countries.

We have investigated the implications of the EU directive on services for Germany and

its service �rms. However, we always implicitly assumed that German service �rms are

somewhat surprised about the entry of many foreign �rms and that they will not change

11We focused, for instance, particularly on labor-intensive services.
12Typical examples are the automotive industry or the printing machine industry in Germany.
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their business strategy on account of the directive. We also assumed that they did not

prepare themselves. This led to the question of how to cope with increasing competition.

A familiar research focus can been found in the literature on �rm shakeout in an industry

life cycle. A lot of research in this �eld tries to identify the reasons for the shakeout,

which also implies the best business strategies in order to survive tough competition (as

it will be the case after the EU directive comes into force). However, as they mainly

investigated goods industries and always assumed Cournot competition, we could not

use their �ndings for the service industry, which in great parts competes on prices right

away.

Therefore, we investigated the shakeout phase under Bertrand competition. In particu-

lar, we wanted to check whether the well-known empirical regularities for goods industries

carry over to service industries. Our oligopoly model featured n �rms13, that could invest

in cost reduction, service (product) di�erentiation or marketing/distribution in order to

increase their pro�ts. We could show that service di�erentiation (process innovation)

is the main driver of the shakeout and the key factor to survive it in service (goods)

markets. This �rst conclusion is one of our main contributions to the general shakeout

theory and already implies the best strategy German service �rms should pursue in the

wake of the EU directive.

In the Bertrand model we distinguished the two extreme cases of independent and inter-

dependent total market sizes. In the �rst case the �rms bring their own market size into

the market and thus make the market pie bigger. In the second case, the market pie is

given and remains unchanged by the increasing number of �rms, which leads to business

stealing. In our opinion the independent total market size is more important in new

industries. We nevertheless investigated both forms in order to be clear about which in-

vestment is the most important to survive a shakeout. In the case of independent market

sizes we needed a crucial assumption in order to con�rm the empirical results. We had

to assume that �rms anticipate the coming shakeout. Only then, they invested in cost

reduction or service improvements, which are the key factors found empirically. This

assumption was implemented in our model by maximizing the strategic pro�t of each

�rm, meaning the di�erence between the pro�t of the �rm and the aggregated pro�ts of

all other �rms. A rational �rm would do so if it knew that a shakeout is about to come

and that only the �rms with the highest pro�ts (or positive pro�ts) will survive.

Concerning the interdependent market sizes we did not necessarily need this assumption,

but it essentially strengthened the outcome that service di�erentiation (process innova-

13As our model did not include service-speci�c assumptions or parameters, it also �t to goods markets
which start o� in Bertrand competition.
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tion) is the most important measure in service (goods) markets in order to survive the

shakeout.

We also analyzed strategic foresight in the context of Cournot competition, which typi-

cally has been assumed in the existing theoretical shakeout literature. Our �ndings also

hold for Cournot competition and are thus robust as to the type of competition.

These �ndings lead to our second conclusion. Firms which anticipate the shakeout are

more likely to stay in the market than those who don't. The latter ones are highly likely

to exit in the course of the shakeout. We can even conclude that the anticipating �rms

trigger the shakeout because their investments indirectly hurt their rivals. Hence, if most

of the �rms in the industry develop strategic foresight, the shakeout will be more severe14.

In other words, if �rms had no strategic foresight, a shakeout might even not happen,

because their investments would not hurt the rivals. Thus, anticipating a shakeout leads

to kind of a "self ful�lling prophecy".

At a more general level we may conclude that the best strategy for surviving a shakeout

in labor-intensive service markets under price competition15 is quality di�erentiation. If

�rms are not able to change the amount of services they o�er very easily, they face quan-

tity competition. Then, cutting costs through e.g. better processes is very important.

Alternatively, reducing costs through wage cuts is fairly risky, though, as the employees

might leave the �rm. Lower wages together with a participation in pro�t might be a

solution here. This could be the subject of further research.

Other topics of subsequent research should focus on the assumption of foresight. By

letting the �rms maximize their future pro�ts under the anticipation of a shakeout and

by including basic entry and exit speci�cations, an industry life cycle might be generated

based only on standard model parameters, which has not been done before.

Concerning the EU directive on services, we can now conclude that, besides the reg-

ulatory possibilities of the German government, the domestic �rms have to think ahead

and improve their competitiveness through investments in the quality of their services.

This is a lesson we learned from our investigation of the shakeout. When the number

of �rms increases under price competition the �rms are best o� if they invest in cost

reduction or service quality16. As the foreign �rms already have very low costs and the

14Which means that more �rms will have to exit the market.
15Which is the case for most services where employees are not rare and the amount of services can be

changed rather easily.
16See 4.4 and 4.5.
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e�ects of investments in cost reduction in Germany are very low17 due to strong labor

unions, the �rms will have to invest in di�erentiation in order to soften the negative

e�ects of the opening and survive in the long-run.

In summary, we described the basic mechanisms in the evolution of a service indus-

try ranging from the shakeout to a coming disruption of its mature state. We were able

to �ll previous gaps in the shakeout literature and contribute to the up-to-date discussion

about the EU directive on services, whose implications were found to be not as good as

usually assumed. Although the research was purely on a theoretical level, the application

of simple and well proven models allowed a sound judgment on the economic e�ects of

the directive.

17I.e. fc from chapter 4 is very low.
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A Proof of Corollary 1

The basic idea underlying Corollary 1 is that if x1 = cB
cA

from ∆πA(x1) = 0 is negative

(x1 < 0) then cB < 0, because cA is positive per de�nition. But as the costs of �rms

in country B cannot be lower than 0 the pro�t di�erence for A-�rms (∆πA) must be

bigger than zero for all positive ratios of the costs. We will now use this argument for

the exemplary proof of Corollary 1a1.

∆πA > 0 ∀ xt
1 = cB

cA
< 0

⇓
KB+δBAKA−β(1+ξ)(δAB+δBA)θAcA

βξ(1+δ2
BA)θBcA

=

+
[(

KB+δBAKA−β(1+ξ)(δAB+δBA)θAcA

βξ(1+δ2
BA)θBcA

)2
− (KA−β(1+ξ)θAcA)2+(KB−β(1+ξ)δABθAcA)2

β2ξ2(1+δ2
BA)θ2

Bc2A

+2nA+2nB+1+(nA+nB)2

ξ2(1+nA)2
· (KA−βθAcA)2

β2θ2
Bc2A(1+δ2

AB)
+ (nA+nB+1)2

βξ2(1+δ2
BA)

· FA

θBc2A

]1/2

m

0 < − (KA−β(1+ξ)θAcA)2+(KB−β(1+ξ)δABθAcA)2

β2ξ2(1+δ2
BA)θ2

Bc2A
+ (nA+nB+1)2

βξ2(1+δ2
BA)

· FA

θBc2A

+2nA+2nB+1+(nA+nB)2

ξ2(1+nA)2
· (KA−βθAcA)2

β2θ2
Bc2A(1+δ2

AB)

m

∃ K̂t
B :

(KA−β(1+ξ)θAcA)2+(K̂t
B−β(1+ξ)δABθAcA)2

β2ξ2(1+δ2
BA)θ2

Bc2A
= (nA+nB+1)2

βξ2(1+δ2
BA)

· FA

θBc2A

+2nA+2nB+1+(nA+nB)2

ξ2(1+nA)2
· (KA−βθAcA)2

β2θ2
Bc2A(1+δ2

AB)

m

K̂t
B = β(1 + ξ)δABθAcA +

[
nB(2+2nA+nB)

(nA+1)2
(KA − βθAcA)2 +

βθA(nA + nB + 1)2FA + 2βξθAcA(KA − β(1 + ξ/2)θAcA)
]1/2

1The proofs of Corollaries 1b and following are carried out accordingly
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B Values used in the calculations of

chapter 2

By assuming that the demand and inverse demand functions have the form of (2.5),

(2.39) or (2.66), (2.86), respectively, we took the following values1:

KA = 2245.5 [based upon GDP (in Euro) Germany 20052]

cA = 29.97 [based upon gross monthly earnings (in Euro) Germany 20053]

tA = 0.5
FA = 1000
RA = 300
δAB = 1.2

KB = KA
10 = 224.5 [based upon GDP (in Euro) Poland 20054]

cB = cA
5 = 5.994 [based upon gross monthly earnings (in Euro) Poland 20055]

tB = 0.9
FB = 500 [General living expenses in Poland are 50% of those in Germany6]

RB = 181.269 [Based upon the value RA of Germany and the ratio of courts of justice

(693/1147) between Poland and Germany7]

δBA = 1.986 [Based upon the value δAB of Germany and the ratio of courts of justice

(693/1147) between Poland and Germany8]

γ = K
β

β = 1
χ = 1

1Each is based on the statistical value in brackets if applicable
2Source: Statistisches Bundesamt Website, 2006
3Source: Statistisches Bundesamt Website, 2006
4Source: Statistisches Bundesamt Website, 2006
5Source: Statistisches Bundesamt Website, 2006
6Source: Bundesagentur für Arbeit Website, 2006
7Source: Statistisches Bundesamt Website, 2006 and de Vries [61]
8Source: Statistisches Bundesamt Website, 2006 and de Vries [61]
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B Values used in the calculations of chapter 2

KEurope = 8555.2 [based upon GDP (in Euro) of EU-25 without Germany 20059]

9Source: Statistisches Bundesamt Website, 2006
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C Figures - Theory

Figure C.1: Temporary supply of services in segmented Bertrand markets: di�erence in
�rms' pro�ts in Germany before and after the opening against the ratio of
costs in Poland and Germany
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C Figures - Theory

Figure C.2: Permanent supply of services in segmented Bertrand markets: di�erence in
�rms' pro�ts in Germany before and after the opening against the ratio of
costs in Poland and Germany

Figure C.3: Temporary supply of services in integrated Bertrand markets: The market
size for which an opening of the service market would always be pro�table
for German �rms against the number of �rms from country B
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Figure C.4: Temporary supply of services in integrated Bertrand markets: di�erence in
�rms' pro�ts in Germany before and after the opening against the ratio of
costs in Poland and Germany

Figure C.5: Permanent supply of services in integrated Bertrand markets: The market
size for which an opening of the service market would always be pro�table
for German �rms against the number of �rms from country B
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C Figures - Theory

Figure C.6: Permanent supply of services in integrated Bertrand markets: di�erence in
�rms' pro�ts in Germany before and after the opening against the ratio of
costs in Poland and Germany

Figure C.7: Temporary supply of services in segmented Cournot markets: The maximum
price for which an opening of the service market would always be pro�table
for German �rms against the number of �rms from country B
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Figure C.8: Temporary supply of services in segmented Cournot markets: di�erence in
�rms' pro�ts in Germany before and after the opening against the ratio of
costs in Poland and Germany

Figure C.9: Permanent supply of services in segmented Cournot markets: The maximum
price for which an opening of the service market would always be pro�table
for German �rms against the number of �rms from country B
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C Figures - Theory

Figure C.10: Temporary supply of services in integrated Cournot markets: The maximum
price for which an opening of the service market would always be pro�table
for German �rms against the number of �rms from country B

Figure C.11: Permanent supply of services in integrated Cournot markets: di�erence in
�rms' pro�ts in Germany before and after the opening against the ratio of
costs in Poland and Germany
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Figure C.12: Permanent supply of services in integrated Cournot markets: The maximum
price for which an opening of the service market would always be pro�table
for German �rms against the number of �rms from country B
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D Ratio of qualities

D.1 Temporary supply of services in segmented markets

For what ratio of the qualities in B and A
(
zt = θB

θA

)
is the opening favorable for �rms

in country A? If ∆πA(zt) = πA
t=1 − πA

t=0 > 0 the opening has a positive e�ect for �rms

in A.

∆πA(zt) = 0

⇓

zt
1,2 = −KB + δBAKA − β(1 + ξ)(δAB + δBA)θAcA

βξ(1 + δ2
BA)θAcB

±

[(
KB + δBAKA − β(1 + ξ)(δAB + δBA)θAcA

βξ(1 + δ2
BA)θAcB

)2

− (KA − β(1 + ξ)θAcA)2 + (KB − β(1 + ξ)δABθAcA)2

β2ξ2(1 + δ2
BA)θ2

Ac2
B

+
2nA + 2nB + 1 + (nA + nB)2

ξ2(1 + nA)2
· (KA − βθAcA)2

β2θ2
Ac2

B(1 + δ2
BA)

+
(nA + nB + 1)2

βξ2(1 + δ2
BA)

· FA

θAc2
B

]1/2

(D.1)

Only zt
1 is reasonable, because zt

2 < 0.
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D Ratio of qualities

D.2 Permanent supply of services in segmented markets

For which zp
1,2 is ∆πA(zp

1,2) = 0.

∆πA(zp) = 0

⇓

zp
1,2 = −

cBKB + cAKA − β(1 + ξ)θA(c2
A + c2

B)
βξ(c2

A + c2
B)θA

±

[(
cBKB + cAKA − β(1 + ξ)θA(c2

A + c2
B)

βξ(c2
A + c2

B)θA

)2

− (KB − β(1 + ξ)θAcB)2 − 2βξθAcA(KA − β(1 + ξ/2)θAcA)
β2ξ2θ2

A(c2
A + c2

B)

+
nB(2nA + nB + 2) (KA − βθAcA)2

β2ξ2(nA + 1)2θ2
A(c2

A + c2
B)

+
(nA + nB + 1)2

βξ2
· FB + RB

θA(c2
A + c2

B)

]1/2

(D.2)

Again, only the �rst choice zp
1 is reasonable, because zp

2 < 0.

D.3 Temporary supply of services in integrated markets

For which znt
1,2 is ∆πA(znt

1,2) = 0:

∆πA(znt) = 0

⇓

znt
1,2 = −KA + KB − β(1 + δAB)θAcA(1 + ξ)

βξ(1 + δBA)θAcB

±

[
−

(
KA −KB

2nB(nA + nB)βξ2(1 + δBA)θAcB

)2

+
(KA − βθAcA)2

2n2
B(nA + 1)2β2ξ2

2θ
2
A(1 + δBA)2c2

B

+
FA

2n2
Bβξ2

2(1 + δBA)2θAc2
B

]1/2

(D.3)

We drop xnt
2 , which is smaller than zero.
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D.4 Permanent supply of services in integrated markets

D.4 Permanent supply of services in integrated markets

∆πA(znp) = 0

⇓

znp
1,2 = −KA + KB − β(1 + ξ)θA(cA + cB)

βξθA(cA + cB)

±

[
−

(
KA −KB

2nB(nA + nB)βξ2θA(cA + cB)

)2

+
(KA − βθAcA)2

2n2
B(nA + 1)2β2ξ2

2θ
2
A(cA + cB)2

+
FB + RB

2n2
Bβξ2

2θA(cA + cB)2

]1/2

(D.4)

Again, znp
2 is dropped.
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E Figures - Discussion

Figure E.1: Bertrand competition: The change in pro�ts after the opening against the
cost ratio cPoland

cGermany
for �rms from Germany and Poland (B) in segmented

(seg) and integrated markets supplying either temporarily (no branch) or
permanently (branch) for nA = nB = 10
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E Figures - Discussion

Figure E.2: Bertrand competition: Quantity o�ered in country B before (Thick black
line) and after the opening against the number of �rms from country B in
segmented (seg) and integrated markets by either temporarily (no branch)
or permanently (branch) supplying �rms with nA = 10

Figure E.3: Bertrand competition: Price in country A before (Thick black line) and after
the opening against the number of �rms from country B in segmented (seg)
and integrated markets by either temporarily (no branch) or permanently
(branch) supplying �rms with nA = 10
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Figure E.4: Bertrand competition: Price in country B before (Thick black line) and after
the opening against the number of �rms from country B in segmented (seg)
and integrated markets by either temporarily (no branch) or permanently
(branch) supplying �rms with nA = 10

Figure E.5: Cournot competition: Quantity o�ered in country A before (Thick black
line) and after the opening against the number of �rms from country B in
segmented (seg) and integrated markets by either temporarily (no branch)
or permanently (branch) supplying �rms with nA = 10
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E Figures - Discussion

Figure E.6: Cournot competition: Quantity o�ered in country B before (Thick black
line) and after the opening against the number of �rms from country B in
segmented (seg) and integrated markets by either temporarily (no branch)
or permanently (branch) supplying �rms with nA = 10

Figure E.7: Cournot competition: Price in country A before (Thick black line) and after
the opening against the number of �rms from country B in segmented (seg)
and integrated markets by either temporarily (no branch) or permanently
(branch) supplying �rms with nA = 10
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Figure E.8: Cournot competition: Price in country B before (Thick black line) and after
the opening against the number of �rms from country B in segmented (seg)
and integrated markets by either temporarily (no branch) or permanently
(branch) supplying �rms with nA = 10

Figure E.9: Bertrand competition: Welfare di�erence in Poland against nPoland in
segmented (seg) and integrated markets supplying either temporarily (no
branch) or permanently (branch) with nGermany = 10
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E Figures - Discussion

Figure E.10: Cournot competition: Welfare di�erence in Poland against nPoland in seg-
mented (seg) and integrated markets supplying either temporarily (no
branch) or permanently (branch) with nGermany = 10

Figure E.11: Cournot competition: Welfare di�erence in Germany against nEurope in
segmented (seg) and integrated markets supplying either temporarily (no
branch) or permanently (branch) with nGermany = 30
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F Values used in the calculations of

chapter 3

KA = 2245.5 [based upon GDP (in Euro) Germany 20051]

cA
i,t = CA

t ∗ (1 + 1/2 · υi)
CA

t=0 = wA
t=0 = 29.97 [based upon gross monthly earnings (in Euro) Germany 20052]

tA = 0.5
δAB = 1.2

KB = KA
10 = 224.5 [based upon GDP (in Euro) Poland 20053]

KEurope = 8555.2 [based upon GDP (in Euro) of EU-25 without Germany 20054]

cB
i,t = CB

t ∗ (1 + 1/2 · υi)

CB
t=0 = wB

t=0 = CA
t=0
5 = 5.994 [based upon gross monthly earnings (in Euro) Poland

20055]

tB = 0.9
δBA = 1.986 [Based upon the value δAB of Germany and the ratio of courts of justice

(693/1147) between Poland and Germany6]

γ = K
β

β = 1
χ = 1
υi ∈ [0, 1]

yA = 5 [Based upon the average amount the German government assigns to an un-

employed worker]

1Source: Statistisches Bundesamt Website, 2006
2Source: Statistisches Bundesamt Website, 2006
3Source: Statistisches Bundesamt Website, 2006
4Source: Statistisches Bundesamt Website, 2006
5Source: Statistisches Bundesamt Website, 2006
6Source: Statistisches Bundesamt Website, 2006 and de Vries [61]
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F Values used in the calculations of chapter 3

τA = 0.19 [Based upon the sales tax rate in Germany]

τB = 0.197 [Based upon the average sales tax rate in European countries]

rA = 0.25 [Based upon the "Körperschaftssteuersatz" in Germany]

rB = 0.25 [Based upon the average tax rate on pro�ts in Europe]

λA
L = λB

L = 0.1
λA

H = λB
H = 0.3
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G Code

tmax = 100;

t = 1;

kzeta1 = 0.01;

kzeta2 = 0.03;

ggA[0] = Sum[QA0[i], {i, 1, nA}];

ggB[0] = Sum[QB0[i], {i, nA + 1, nA + nB}];

NA[0] = nA;

NB[0] = nB;

While[t <= tmax,

For[ii = 1, ii <= nA + nB,

g[ii, t] = If[Random[] < 0.4,

If[ii <= NA[0],

If[cA[ii, t - 1] < dBA*cB[ii, t - 1] &&

cB[ii, t - 1] < dAB*cA[ii, t - 1], {1, Pi, Pi},

If[cA[ii, t - 1] > dBA*cB[ii, t - 1], {1, 0, Pi}, {1, Pi, 0}]],

If[cA[ii, t - 1] < dBA*cB[ii, t - 1] &&

cB[ii, t - 1] < dAB*cA[ii, t - 1], {0, Pi, Pi},

If[cB[ii, t - 1] > dAB*cA[ii, t - 1], {0, Pi, 0}, {0, 0, Pi}]]], g[ii, t - 1]];

ii++];

ggB[t] = (Sum[
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G Code

If[g[jj, t] == {1, Pi, Pi}, QBA[jj, t],

If[g[jj, t] == {1, 0, Pi}, QBA[jj, t] + QAA[jj, t], 0]],

{jj, 1,nA}] +

Sum[

If[g[jj, t] == {0, Pi, Pi}, QBB[jj, t],

If[g[jj, t] == {0, 0, Pi}, QBB[jj, t] + QAB[jj, t], 0]],

{jj, nA + 1, nA + nB}]);

ggA[t] = (Sum[

If[g[jj, t] == {1, Pi, Pi}, QAA[jj, t],

If[g[jj, t] == {1, Pi, 0}, QBA[jj, t] + QAA[jj, t], 0]], {jj, 1, nA}] +

Sum[

If[g[jj, t] == {0, Pi, Pi}, QAB[jj, t],

If[g[jj, t] == {0, Pi, 0}, QBB[jj, t] + QAB[jj, t], 0]], {jj, nA + 1, nA + nB}]);

CA[t + 1] =

If[CA[t] > yA + st*ggA[t], CA[t] - kzeta1*(CA[t] - (yA + st*ggA[t])), CA[t] + kzeta2*(yA

+ st*ggA[t] - CA[t])];

CB[t + 1] =

If[CB[t] > yB + st*ggB[t], CB[t] - kzeta1*(CB[t] - (yB + st*ggB[t])), CB[t] + kzeta2*(yB

+ st*ggB[t] - CB[t])];

Print[t];

t = t + 1];
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H Figures - Cournot

In �gures H.1, H.2 and H.3 we used the same values as before with the exception that

the market size of country B is di�erent (γB = KA
1.1β )

1 in order to have positive prices in

both countries:

Figure H.1: The amount of services each country - Germany (A) and Poland (B) - is
supplying in integrated Cournot markets in the last period tmax = 80 against
the wage �exibility factor λB

H (di�erent γB)

1Normally, we used γB = KA
10β
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H Figures - Cournot

Figure H.2: Cournot competition: Amount of services supplied from countries A (Ger-
many) and B (Poland) over time in segmented and integrated markets (dif-
ferent γB)

Figure H.3: Cournot competition: Wages in countries A (Germany) and B (Poland) over
time in segmented and integrated markets (di�erent γB)
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I Figures - Comparison and Discussion

Figure I.1: Bertrand competition: Amount of services supplied from countries A (Ger-
many) and B (Poland) over time in segmented and integrated markets
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I Figures - Comparison and Discussion

Figure I.2: Bertrand competition: The wage in Germany (A) and Poland (B) in the last
period tmax = 80 against the wage �exibility factor λA

L

Figure I.3: Bertrand competition: Wages in country A (Germany) over time with di�er-
ent wage �exibility factors λB

H
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Figure I.4: Bertrand competition: Government surplus in country A (Germany) and B
(rest of the EU) with taxation against time

Figure I.5: Bertrand competition: Total surplus in country B (rest of the EU) against
time with di�erent "minimum wages" (yA)
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I Figures - Comparison and Discussion

Figure I.6: Bertrand competition: Total surplus in country B (rest of the EU) against
time with di�erent transaction factors (δBA)

Figure I.7: Bertrand competition: Consumer surplus in country A (Germany) with dif-
ferent "minimum wages" (yA) against time
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Figure I.8: Bertrand competition: Producer surplus in country A (Germany) against time
with di�erent "minimum wages" (yA)

Figure I.9: Bertrand competition: Government surplus in country A (Germany) against
time with di�erent "minimum wages" (yA)
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I Figures - Comparison and Discussion

Figure I.10: Bertrand competition: Consumer surplus in country A (Germany) against
time with di�erent transaction factors (δBA)

Figure I.11: Bertrand competition: Producer surplus in country A (Germany) against
time with di�erent transaction factors (δBA)
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Figure I.12: Bertrand competition: Government surplus in country A (Germany) against
time with di�erent transaction factors (δBA)
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J Proof of corollaries

J.1 Proof of Corollaries 1-3

J.1.1 Proof of Corollary 1

∂π

∂Iα
>

∂π

∂Ic

⇔ 2n(n + 2)gαf
′
α(Iα)

βθ(2n + 1)(n + 1)
q∗ − 1 >

2(n2 + n + 1)gcf
′
c(Ic)

(2n + 1)(n + 1)
q∗ − 1

⇔ gα f
′
α(Iα)

gc f ′
c(Ic)

>
n2 + n + 1
n2 + 2n

βθ

J.1.2 Proof of Corollary 2

∂π

∂Iα
>

∂π

∂Iθ

⇔ 2n(n + 2)gαf
′
α(Iα)

βθ(2n + 1)(n + 1)
q∗ − 1 >

gθf
′
θ(Iθ)

βθ2
(q∗)2 +

2(n2 + n + 1)cgθf
′
θ(Iθ)

θ(2n + 1)(n + 1)
q∗ − 1

⇔ gα f
′
α(Iα) >

(
2n2 + 3n + 1

2n2 + 4n
· q∗

θ
+

2n2 + 2n + 2
2n2 + 4n

βc

)
gθ f

′
θ(Iθ)

⇔ gα f
′
α(Iα) >

(
2n2 + 3n + 1

2n2 + 4n
· nα− βθc

(n + 1)θ
+

2n2 + 2n + 2
2n2 + 4n

βc

)
gθ f

′
θ(Iθ)

⇔ gα f
′
α(Iα) >

(
2n + 1
2n + 4

· α

θ
+

2n2 + 1
2n2 + 4n

βc

)
gθ f

′
θ(Iθ)

⇔ gα f
′
α(Iα)
α

>

(
2n + 1
2n + 4

+
2n2 + 1
2n2 + 4n

· βθc

α

)
gθ f

′
θ(Iθ)
θ

163



J Proof of corollaries

J.1.3 Proof of Corollary 3

∂π

∂Ic
>

∂π

∂Iθ

⇔ 2(n2 + n + 1)gcf
′
c(Ic)

(2n + 1)(n + 1)
q∗ − 1 >

gθf
′
θ(Iθ)

βθ2
(q∗)2 +

2(n2 + n + 1)cgθf
′
θ(Iθ)

θ(2n + 1)(n + 1)
q∗ − 1

⇔ gcf
′
c(Ic) >

(
2n2 + 3n + 1
2n2 + 2n + 2

· q∗

βθ2
+

c

θ

)
gθf

′
θ(Iθ)

⇔ gcf
′
c(Ic) >

(
2n2 + 3n + 1
2n2 + 2n + 2

· nα− βθc

β(n + 1)θ2
+

c

θ

)
gθf

′
θ(Iθ)

⇔ gcf
′
c(Ic)

gθf
′
θ(Iθ)

>
2n2 + n

2n2 + 2n + 2
· α

βθ2
+

2n2 + 1
2n2 + 2n + 2

· c

θ

J.2 Proof of Corollaries 4-6

J.2.1 Proof of Corollary 4

∂πi

∂Ic,i
−

n∑
j 6=i

∂πj

∂Ic,i
>

∂πi

∂Iα,i
−

n∑
j 6=i

∂πj

∂Iα,i

m
2(n2 + n + 1)gcf

′
c(Ic)

(2n + 1)(n + 1)
q∗ − 1 − (n− 1)

−2nθgcf
′
c(Ic)

θ(2n + 1)(n + 1)
q∗ >

2n(n + 2)gαf
′
α(Iα)

βθ(2n + 1)(n + 1)
q∗ − 1 − (n− 1)

2ngαf
′
α(Iα)

βθ(2n + 1)(n + 1)
q∗

m

(2n2 + 1)gcf
′
c(Ic) > 3n

gαf
′
α(Iα)
βθ

⇔ gcf
′
c(Ic)

gαf ′
α(Iα)

βθ >
3n

n2 + 1
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J.2 Proof of Corollaries 4-6

J.2.2 Proof of Corollary 5

∂πi

∂Iθ,i
−

n∑
j 6=i

∂πj

∂Iθ,i
>

∂πi

∂Iα,i
−

n∑
j 6=i

∂πj

∂Iα,i

m
gθf

′
θ(Iθ)

βθ2
(q∗)2 +

2(n2 + n + 1)cgθf
′
θ(Iθ)

θ(2n + 1)(n + 1)
q∗ − 1 − (n− 1)

−2ncgθf
′
θ(Iθ)

θ(2n + 1)(n + 1)
q∗ >

2n(n + 2)gαf
′
α(Iα)

βθ(2n + 1)(n + 1)
q∗ − 1 − (n− 1)

2ngαf
′
α(Iα)

βθ(2n + 1)(n + 1)
q∗

m

(2(n + 1)2βc + (2n2 + 3n + 1)
q∗

θ
> 6n

gαf
′
α(Iα)

gθf
′
θ(Iθ)

⇔ (2(n + 1)2βc + (2n2 + 3n + 1) · nα− βθc

(n + 1)θ
> 6n

gαf
′
α(Iα)

gθf
′
θ(Iθ)

⇔ 2n2 + 2n + 1
6n

βc +
2n + 1

6
· α

θ
>

gαf
′
α(Iα)

gθf
′
θ(Iθ)

J.2.3 Proof of Corollary 6

∂πi

∂Ic,i
−

n∑
j 6=i

∂πj

∂Ic,i
>

∂πi

∂Iθ,i
−

n∑
j 6=i

∂πj

∂Iθ,i

m
2(n2 + n + 1)gcf

′
c(Ic)

(2n + 1)(n + 1)
q∗ − 1 − (n− 1)

−2nθgcf
′
c(Ic)

θ(2n + 1)(n + 1)
q∗ >

gθf
′
θ(Iθ)

βθ2
(q∗)2 +

2(n2 + n + 1)cgθf
′
θ(Iθ)

θ(2n + 1)(n + 1)
q∗ − 1 − (n− 1)

−2ncgθf
′
θ(Iθ)

θ(2n + 1)(n + 1)
q∗

m

(4n2 + 2)
gcf

′
c(Ic)

gθf
′
θ(Iθ)

> (2n2 + 3n + 1)
q∗

βθ2
+ (4n2 + 2)

c

θ

⇔ (4n2 + 2)
gcf

′
c(Ic)

gθf
′
θ(Iθ)

> (2n2 + 3n + 1)
nα− βθc

(n + 1)βθ2
+ (4n2 + 2)

c

θ

⇔ (4n2 + 2)
gcf

′
c(Ic)

gθf
′
θ(Iθ)

> (2n2 + n)
α

βθ2
+ (4n2 − 2n + 1)

c

θ

⇔ gcf
′
c(Ic)

gθf
′
θ(Iθ)

>
2n2 + n

4n2 + 2
· α

βθ2
+

4n2 − 2n + 1
4n2 + 2

· c

θ
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J Proof of corollaries

J.3 Proof of Corollaries 7-10

In order to prove these corollaries we just have to show that ∂α
∂Iα

= gαf
′
α(Iα) becomes

∂α
∂Iξ

= Ω(n−1)
ξn2 gξf

′
ξ(Iξ) and by inserting it into the Corollaries 1, 2, 4 and 5 we will end up

with Corollaries 9, 10, 11 and 12. As we have identical �rms, we can write:

∂α

∂Iξ
= Ω ·

∑n
j 6=i ξj

(
∑n

j=i ξj)2
· gξf

′
ξ(Iξ)

= Ω · ξ(n− 1)
(ξ · n)2

· gξf
′
ξ(Iξ)

= Ω · (n− 1)
ξ · n2

gξf
′
ξ(Iξ)

⇔ gαf
′
α(Iα) −→ Ω · (n− 1)

ξ · n2
gξf

′
ξ(Iξ)

J.4 Proof of Corollaries 11 and 12

J.4.1 Proof of Corollary 11

m ∈ {c, A}

∂π

∂Im
>

∂π

∂Iθ

⇔ 2ngmf
′
m(Im)

n + 1
q∗ − 1 > Bgθf

′
θ(Iθ)(q∗)2 − 1

⇔ 2ngmf
′
m(Im)

n + 1
> Bgθf

′
θ(Iθ)

A− c

Bθ(n + 1)

⇔ gmf
′
m(Im)

gθf
′
θ(Iθ)

>
1
2n

· A− c

θ

J.4.2 Proof of Corollary 12

m ∈ {c, A}
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J.4 Proof of Corollaries 11 and 12

∂πi

∂Im,i
−

n∑
j 6=i

∂πj

∂Im,i
>

∂πi

∂Iθ,i
−

n∑
j 6=i

∂πj

∂Iθ,i

m
2ngmf

′
m(Im)

n + 1
q∗ − 1 + (n− 1)

2gmf
′
m(Im)

n + 1
q∗ > Bgθf

′
θ(Iθ)(q∗)2 − 1− (n− 1) · 0

m

(4n− 2)gmf
′
m(Im) > (n + 1)Bgθf

′
θ(Iθ)

A− c

Bθ(n + 1)

⇔ gmf
′
m(Im)

gθf
′
θ(Iθ)

>
1

4n− 2
· A− c

θ
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K Values used in the calculations of

chapter 4

K.1 Values used for the variables with independent maximal

market demand

β = 0.5

ci = 200

αi = 300

θi = 1

fm(I) = 1− e−δmI

δc = 0.00008

δα = 0.00004

δθ = 0.00004

gc,i = 150

gα,i = 1000

gθ,i = 0.5

εc ∈ [0, 2]

εα ∈ [0, 3]

εθ ∈ [0, 0.01]
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K Values used in the calculations of chapter 4

K.2 Values used for the variables with interdependent

maximal market demand

β = 0.5

ci = 200

ξi = 1

θi = 1

fm(I) = 1− e−δmI

δc = 0.00008

δξ = 0.00004

δθ = 0.00004

gc,i = 150

gξ,i = 10

gθ,i = 0.5

εc ∈ [0, 2]

εξ ∈ [0, 0.01]

εθ ∈ [0, 0.01]

170



K.3 Underlying industry life cycle

K.3 Underlying industry life cycle

Figure K.1: Typical run of an industry life cycle which was used to calculate the type of
investment a �rm will choose over time
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L General industry life cycle

Figure L.1: Typical run of an industry life cycle
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