
 

 

 

 

 

 

 

Essays on International Trade  
and Foreign Direct Investment 

 

 

 

 

 

 

 

Essays on International Trade  
and Foreign Direct Investment 



  

 
 

 

 

 

 

 

 

 

 

  

 
 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

Essays on International Trade  

and Foreign Direct Investment 
 
 

Ignat Stepanok 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Essays on International Trade  

and Foreign Direct Investment 
 
 

Ignat Stepanok 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Dissertation for the Degree of Doctor of Philosophy, Ph.D.  
Stockholm School of Economics 2011 

 

 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Keywords: International trade, trade liberalization, heterogeneous firms, endogenous turnover, 
foreign direct investment, mergers, acquisitions, greenfield investment. 
 
 
 
Essays on International Trade and Foreign Direct Investment 
© SSE and Ignat Stepanok, 2011 
ISBN 978-91-7258-844-8 
 
 
Printed in Sweden by: 
Intellecta Infolog, Göteborg 2011 
 
Distributed by: 
The Research Secretariat 
Stockholm School of Economics 
Box 6501, SE-113 83 Stockholm, Sweden 
www.hhs.se 

 

 

 
 

 

 

 

 

Dissertation for the Degree of Doctor of Philosophy, Ph.D.  
Stockholm School of Economics 2011 

 

 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Keywords: International trade, trade liberalization, heterogeneous firms, endogenous turnover, 
foreign direct investment, mergers, acquisitions, greenfield investment. 
 
 
 
Essays on International Trade and Foreign Direct Investment 
© SSE and Ignat Stepanok, 2011 
ISBN 978-91-7258-844-8 
 
 
Printed in Sweden by: 
Intellecta Infolog, Göteborg 2011 
 
Distributed by: 
The Research Secretariat 
Stockholm School of Economics 
Box 6501, SE-113 83 Stockholm, Sweden 
www.hhs.se 

 

 

 
 

 



 

 

 

 

 

 

To My Parents 
 

 

 

 

 

 

 

 

To My Parents 
 

 



 

 

Preface 
 
 
This report is a result of a research project carried out at the department of 
Economics at the Stockholm School of Economics (SSE). 
 
This volume is submitted as a doctor’s thesis at SSE. The author has been entirely 
free to conduct and present his research in his own ways as an expression of his 
own ideas.  
 
SSE is grateful for the financial support provided by the Jan Wallander and Tom 
Hedelius Foundation which has made it possible to fulfill the project. 
 
 
    
Filip Wijkström 
Associate Professor 
SSE Director of Research 

vi

 

 

Preface 
 
 
This report is a result of a research project carried out at the department of 
Economics at the Stockholm School of Economics (SSE). 
 
This volume is submitted as a doctor’s thesis at SSE. The author has been entirely 
free to conduct and present his research in his own ways as an expression of his 
own ideas.  
 
SSE is grateful for the financial support provided by the Jan Wallander and Tom 
Hedelius Foundation which has made it possible to fulfill the project. 
 
 
    
Filip Wijkström 
Associate Professor 
SSE Director of Research 

vi



 
 
 

Acknowledgements 
     
The years at the Stockholm School of Economics have been a wonderful 
experience of learning and for that I am grateful to many. First and 
foremost I thank my supervisor Paul Segerstrom, for his patience, 
guidance and support. I am grateful to the faculty in the program for the 
knowledge and skills that they tought me and that were later so useful. I 
owe thanks to my friends and fellow colleagues for making my stay at 
the school and in Stockholm a pleasure. Last but not least, I am thankful 
to the administrative staff at the Department of Economics for always 
being so kind and helpful. 

 
     

vii

 
 
 

Acknowledgements 
     
The years at the Stockholm School of Economics have been a wonderful 
experience of learning and for that I am grateful to many. First and 
foremost I thank my supervisor Paul Segerstrom, for his patience, 
guidance and support. I am grateful to the faculty in the program for the 
knowledge and skills that they tought me and that were later so useful. I 
owe thanks to my friends and fellow colleagues for making my stay at 
the school and in Stockholm a pleasure. Last but not least, I am thankful 
to the administrative staff at the Department of Economics for always 
being so kind and helpful. 

 
     

vii



  



Contents

Summary 2

1 Trade with R&D Costs To Entering Foreign Markets 15
1.1 Introduction 15
1.2 The Model 18

1.2.1 Consumers and Workers 18
1.2.2 Product Markets 19
1.2.3 R&D Races and the R&D Cost to Becoming an Exporter. 20
1.2.4 Bellman Equations and Value Functions 23
1.2.5 Finding the R&D and Labor Equations 24
1.2.6 Exploring Quality Dynamics 25
1.2.7 The Steady State Equilibrium 27
1.2.8 Average Qualities and Prices of Exporters and Non-exporters. 28
1.2.9 Firm Turnover 30
1.2.10 Numerical Results 30

1.3 Conclusion 32
1.4 Appendix 33

1.4.1 Consumption 33
1.4.2 Condition for Exporting Leaders to Not Improve on Their Own

Products 34
1.4.3 Finding the R&D Equation 34
1.4.4 Finding the Labor Equation 35
1.4.5 Quality Dynamics Calculations 35
1.4.6 Finding IE 37
1.4.7 Finding qLE, qLN , and qCF 38
1.4.8 Finding the Utility Growth Rate 39
1.4.9 Average Quality of Exporters and Non-exporters 40

2 Cross-Border Mergers and Greenfield Foreign Direct Investment 45
2.1 Introduction 45
2.2 The Model 47

2.2.1 Consumers 48
2.2.2 Innovation 48
2.2.3 Producers 49
2.2.4 Value Equations and Marginal Cost Cutoffs 50
2.2.5 Innovation Incentives 57

ix

Contents

Summary 2

1 Trade with R&D Costs To Entering Foreign Markets 15
1.1 Introduction 15
1.2 The Model 18

1.2.1 Consumers and Workers 18
1.2.2 Product Markets 19
1.2.3 R&D Races and the R&D Cost to Becoming an Exporter. 20
1.2.4 Bellman Equations and Value Functions 23
1.2.5 Finding the R&D and Labor Equations 24
1.2.6 Exploring Quality Dynamics 25
1.2.7 The Steady State Equilibrium 27
1.2.8 Average Qualities and Prices of Exporters and Non-exporters. 28
1.2.9 Firm Turnover 30
1.2.10 Numerical Results 30

1.3 Conclusion 32
1.4 Appendix 33

1.4.1 Consumption 33
1.4.2 Condition for Exporting Leaders to Not Improve on Their Own

Products 34
1.4.3 Finding the R&D Equation 34
1.4.4 Finding the Labor Equation 35
1.4.5 Quality Dynamics Calculations 35
1.4.6 Finding IE 37
1.4.7 Finding qLE, qLN , and qCF 38
1.4.8 Finding the Utility Growth Rate 39
1.4.9 Average Quality of Exporters and Non-exporters 40

2 Cross-Border Mergers and Greenfield Foreign Direct Investment 45
2.1 Introduction 45
2.2 The Model 47

2.2.1 Consumers 48
2.2.2 Innovation 48
2.2.3 Producers 49
2.2.4 Value Equations and Marginal Cost Cutoffs 50
2.2.5 Innovation Incentives 57

ix



2.2.6 Solving for the Aggregate Price Index 58
2.2.7 Steady State Labor Market Clearing 58

2.3 Solving the Model 59
2.4 Results 61
2.5 Conclusion 63
2.6 Appendix 65

2.6.1 The Marginal Cost Cutoffs 65
2.6.2 Finding ξ 67
2.6.3 Conditions for Firms to not Break an M&A Match 67
2.6.4 Innovation Incentives 70
2.6.5 The Price Index 73
2.6.6 Steady State Labor Market Clearing 74

2.7 Solving the Model 76

3 Trade with Heterogeneous Firms and Endogenous Firm Turnover 89
3.1 Introduction 89
3.2 The Model 91

3.2.1 Consumers 92
3.2.2 Innovation 92
3.2.3 Production 94
3.2.4 Local and Foreign Market Entry 94
3.2.5 Innovation Incentives 98
3.2.6 The Aggregate Price Index 99
3.2.7 Steady-State Labor Market Clearing 100

3.3 Solving the Model 102
3.4 Steady-State Properties of the Model 103
3.5 Conclusion 106
3.6 Appendix 107

3.6.1 A Note on mc
t and mt 107

3.6.2 Local and Foreign Market Entry 107
3.6.3 Innovation Incentives 113
3.6.4 The Aggregate Price Index 118
3.6.5 Steady-State Labor Marker Clearing 119
3.6.6 Solving the Model 122
3.6.7 Steady-State Properties of the Model 127

x

2.2.6 Solving for the Aggregate Price Index 58
2.2.7 Steady State Labor Market Clearing 58

2.3 Solving the Model 59
2.4 Results 61
2.5 Conclusion 63
2.6 Appendix 65

2.6.1 The Marginal Cost Cutoffs 65
2.6.2 Finding ξ 67
2.6.3 Conditions for Firms to not Break an M&A Match 67
2.6.4 Innovation Incentives 70
2.6.5 The Price Index 73
2.6.6 Steady State Labor Market Clearing 74

2.7 Solving the Model 76

3 Trade with Heterogeneous Firms and Endogenous Firm Turnover 89
3.1 Introduction 89
3.2 The Model 91

3.2.1 Consumers 92
3.2.2 Innovation 92
3.2.3 Production 94
3.2.4 Local and Foreign Market Entry 94
3.2.5 Innovation Incentives 98
3.2.6 The Aggregate Price Index 99
3.2.7 Steady-State Labor Market Clearing 100

3.3 Solving the Model 102
3.4 Steady-State Properties of the Model 103
3.5 Conclusion 106
3.6 Appendix 107

3.6.1 A Note on mc
t and mt 107

3.6.2 Local and Foreign Market Entry 107
3.6.3 Innovation Incentives 113
3.6.4 The Aggregate Price Index 118
3.6.5 Steady-State Labor Marker Clearing 119
3.6.6 Solving the Model 122
3.6.7 Steady-State Properties of the Model 127

x



Summary

The availability of firm level data in international trade started a very quickly devel-
oping theoretical literature that focused on the micro evidence and understanding its
implications for aggregate productivity and welfare. The new models were dealing with
individual firm characteristics determining entry and exit from foreign markets and the
different ways in which firms chose to enter. Two of the main features of this literature
are that firms have heterogeneous productivities and need to pay a fixed costs in order
to enter both their home and foreign markets. As a result, some do not find it optimal
to export and it is those with higher productivity that do. This thesis is comprised of
three theoretical papers (chapters) in which the models are with firms with heterogeneous
productivities and there is steady state economic growth. The purpose in all three papers
has been to generate results that are already established empirical facts but that have
not been incorporated in the theoretical trade and growth literature.

Chapter 1: Trade with R&D Costs to Entering Foreign Mar-
kets

Chapter one started as a project aiming at building a quality ladders growth model
with heterogeneous firms. Melitz (2003) and many of the following papers had been
modeling an endogenous entry of firms, the so-called self-selection into export markets,
but the exit rate of those that had already started production was entirely exogenous
and independent of firm size or productivity. My first intention was to endogenize the
firm exit rate and to see whether and how that affected the connection between trade
liberalization and productivity growth. A model of creative destruction seemed to be
a good way to go, since in such a model firms are born and replaced based on their
endogenous investment in R&D.
I obtain the main results in Melitz (2003): exporters are more productive than non-

exporters and trade liberalization leads to productivity growth. I make, however, different
assumptions regarding firm heterogeneity and the entry cost to the foreign market. Since
the qualities of products sold are at different levels, demand dependent on quality results
in different profits for firms. Those that sell higher quality products earn more. There was
no need to introduce additional heterogeneity of marginal costs. The second assumption
in which my model diverges relates to the cost for entering the foreign market. While
in Melitz (2003) it is a fixed cost, in my model firms invest in learning how to export.
That knowledge comes with a Poisson arrival rate dependent on the firm’s investment
in learning. It therefore takes some firms longer to become exporters. This second
assumption leads to two results of empirical relevance. First, there are relatively large
and productive firms that do not export and the model does not have a productivity
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cutoff that abruptly divides exporters from non-exporters (Bernard et. al. (2003) and
Hallak and Sivadassan (2008)). Second, firm turnover, in addition to being endogenous,
depends on the variable costs to trade. Trade liberalization increases the exit rate of
firms, as shown in Pavcnik (2002).
The third result that I focus on in chapter one is the pricing behavior of exporters.

Evidence suggests that exported products are more expensive than those intended only
for the domestic market (Baldwin and Harrigan (2007), Hallak and Sivadassan (2008)).
Many papers in the literature introduce a second source of heterogeneity in order to
accommodate this stylized fact. In my model, exported products are sold by technological
leaders who price as monopolists. Non-exported products are sold either by leaders that
have not learned how to export or by a competitive fringe that prices at marginal cost.
The presence of the competitive fringe keeps the average price of non-exported products
lower.

Chapter 2: Cross-Border Mergers and Greenfield Foreign Di-
rect Investment

In chapter two I study the composition of foreign direct investment (FDI). The hori-
zontal FDI literature has been focusing mainly on firms choosing to build a plant abroad,
so-called greenfield FDI. It has been paying little attention to the fact that the greater
share of total FDI belongs to mergers and acquisitions (M&A), about four fifths accord-
ing to UNCTAD (2000). I build a model with heterogeneous firms similar to Helpman,
Melitz and Yeaple (2004), but in addition to firms being able to enter the foreign mar-
ket as exporters or greenfield investors, I introduce the option to buy an existing plant
abroad (M&A). Effi ciency gains and technology transfer are the incentives for M&A.
Since the model is one with monopolistic competition and firms are very small, there are
no strategic motives for a merger aiming at reducing competition. The choice of how
and if to enter a market depends on the productivity of the firm: the least productive
ones do not enter, followed by those that sell only in their local markets, exporters are
more productive than non-exporters and the most effi cient firms are the foreign direct
investors. Within this group, the ones that build a plant abroad are more productive than
those that choose to acquire a foreign firm. I study two symmetric countries, in which
both types of FDI, greenfield and M&A, exist in equilibrium and flow in both directions.
Countries that are closer to eachother attract a greater share of greenfield FDI.

Chapter 3: Trade with Heterogeneous Firms and Endogenous
Firm Turnover

Chapter three has a theme more similar to that of chapter one. It turns again to
endogenous firm turnover. Firms have heterogeneous productivities and steady state
economic growth is driven by an increasing variety of products. There are fixed costs to
entering the home and foreign market. The more productive firms self-select into becom-
ing exporters. Evidence suggests that a large percentage of firms that start exporting
remain in the foreign market for only a few years. Besedes and Prusa (2006) and Eaton
et. al. (2010) show that the exit rate is very high in the beginning and falling with time.
In order to model such an endogenous and decreasing exit rate I introduce additional sto-
chastic fixed costs that firms have to pay after entering a market. Although the expected
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discounted value for the second fixed cost is taken into consideration when firms initially
enter, if faced with the high fixed cost, some of the least productive ones are forced to
exit.
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