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[bookmark: _Toc296415460]1. Introduction

No one can but have noticed that the world has been changing the past few decades and that this change has been characterized by the process of globalization. Trade increased, boundaries disappeared and the world became ‘smaller’ due to logistical developments. An important aspect of globalization is multinationals. Though stating the obvious these are companies that are active in producing and or selling their products or services in more than one country. These multinationals engage in foreign direct investment (FDI) as they expand their companies abroad. Most FDI is directed between developed countries but the share of FDI that is directed towards developing economies has been increasing in the past decade (see figure 1). In the graph the developed economies are represented by the high income countries curve and the developing countries are represented by the middle income countries curve. These middle income countries include countries like Brazil, China and Indonesia and GNI per capita in these countries is between 996 US dollar and 12.195 US dollar. In the high income countries GNI per capita is above 12.196 US dollar.[footnoteRef:5] [5:  World Bank, Internet posting: http://data.worldbank.org/about/country-classifications. ] 


Figure 1 – FDI inflows per income group

Source: World Development Indicators of the World Bank[footnoteRef:6]. [6:  World Bank, Internet posting: www.worldbank.org. ] 


Companies invest abroad for several reasons, amongst others: to be closer to natural resources, to sell on new markets and to reduce costs. This last aspect is relevant for this thesis. It is argued that labor standards are lower in less developed countries which in turn lowers production costs. This of course is appealing for multinationals who seek to reduce production costs. Who has not heard of the problems Nike had when it was found out its shoes were made by child laborers in Vietnam.[footnoteRef:7] Organizations like Amnesty International[footnoteRef:8] and the Business & Human Rights Resource Centre[footnoteRef:9] are constantly looking out and warning for multinationals that exploit cheap labor in low developing countries (Busse, 2004)[footnoteRef:10]. Another concern that follows from this notion is that countries will actually lower their labor standards in order to attract more multinationals, a so called race to the bottom (Palley 2002). [7:  Boggan, Steve, 20-10-2001, ‘’Nike admits to mistakes over child labour,’’ The Independent.]  [8:  Amnesty International, Internet posting: www.amnesty.org/en/business-and-human-rights. ]  [9:  Business and Human Rights Resource centre, Internet posting: www.business-humanrights.org. ]  [10:  In the introduction of this paper some examples are given on the discussion of whether MNEs exploit low labor standards and interact with repressive regimes such as in Myanmar and Nigeria.] 


The literature that will be discussed in this thesis addresses the concern described above and looks into the relationship between FDI and labor standards. Though their measures of FDI and labor standards sometimes differ they nearly all come to the same conclusion that these concerns are unjustified, though of course there are individual cases possible which deviate from this result. What these studies have in general is that they take FDI as a whole instead of splitting it up between vertical and horizontal FDI. In this thesis a more thorough elaboration on these two concepts will be given but for now it will suffice to state that a company engages into horizontal FDI when it has a production plant and its headquarters in the home country and another production plant in the host country in order to be able to sell locally on the host market. Vertical FDI is characterized by companies that have their headquarters in the home country and a production plant in the host country. They export their production to the home country. It is this type of FDI which by definition becomes internationally active in order to reduce costs of production by taking advantage of the differences in relative factor endowments between countries. Due to which it will be most likely that a vertical MNE will locate its production plants in a host country which is relatively well endowed with unskilled labor so where this type of labor is cheap and it will locate its headquarters in the home country where skilled labor is relatively abundant and therefore relatively cheap (Markusen, 2002). 

As will be pointed out in this thesis, horizontal FDI is by far the most prevailing type of FDI. As a consequence research done so far which take FDI as a whole could have biased results as vertical FDI might behave differently than horizontal FDI because the motivation to engage in either of them is different. Therefore it is interesting to see how vertical FDI behaves with regard to labor standards. Thus in this thesis the relationship between vertical FDI and labor standards will be studied. In this thesis vertical and horizontal FDI are measured separately, however, the focus will be on vertical FDI. The level of labor standards will be represented by the level of union rights provisions in a country. Though the reasons behind the choice for this variable will be more thoroughly discussed later on, for now it suffices to state that  this measure of labor standards directly influences production costs. To stay in line with previous literature and the assumption that all companies uphold high moral standards, it is assumed for now in this thesis that the relationship between vertical FDI and labor standards is of a positive nature implying that vertical FDI is not attracted by low labor standards but that this kind of FDI merely prevails when there are differences in the relative factor endowments between countries. (Include a more thorough explanation of what a negative or positive relationship between the two could mean without forming a judgement).

In order to determine the relationship between vertical FDI and union rights, adequate data was collected for 44 countries from all over the world for the period 1984 – 2007. The data represents sales figures of foreign affiliates of US MNEs in these 44 host countries implying that in every case the US is the home country. By using an OLS regression on three constructed models, a negative relation was found between vertical FDI and union rights. This result implies that vertical FDI is attracted by low labor standards and that the earlier expressed concerns of the NGOs is therefore not entirely unjustified. Yet in this thesis it will be further elaborated upon this result and its implications.

The remainder of this thesis is structured in the following way. Chapter two will provide an analysis of all important literature on FDI and labor standards. Chapter three describes the data and the empirical model used to derive the results. In chapter 4 the most important results of the regressions will be presented and discussed. This thesis will end with an conclusion in which further implications for the future are also presented.
 

[bookmark: _Toc296415461]2. Literature overview

[bookmark: _Toc296415462]2.1. Race to the bottom
As stated in the Introduction the past decades the world is characterized by the process of globalization and the removal of trade barriers. This is an interesting development, especially for economists as this process influences the direction and size of trade flows and capital flows. Companies are exploring the possibilities of new markets of consumption and production. With regard to this aspect of globalization it is interesting and useful to conduct research which allows us to determine why trade and capital flows are directed to certain parts of the world.

When looking at motivations for trade and capital flows one quickly comes across the term comparative advantage. The concept of comparative advantage was first thought of by David Ricardo somewhere in the early 19th century (Ruffin, 2002). The theory explains how trade flows occur between countries due to differences in relative goods prices which are in turn determined by differences in production technologies. The theory of comparative advantage is also used in the Heckscher-Ohlin model of international trade developed Eli Heckscher and Bertil Ohlin, both economists of the Stockholm School of Economics.[footnoteRef:11] Their theory does not use differences production technologies to explain international trade but is build on the assumption that trade occurs due to differences in relative factor endowments between countries. Due to differences in relative factor endowments domestically abundant factors of production are cheaper than those that are domestically scarce. A country that is relatively well endowed with labor will produce the good with the most labor intensive production process. In this case the other country will focus on producing the good that is produced in a capital or skilled labor intensive production process.[footnoteRef:12] This process will lead to specialization and trade between the two countries (Leamer, 1995). The theory of comparative advantage has been adjusted and altered over the years, the basic rationale behind it has stayed the same. [11:  Stockholm School of Economics, Internet posting: http://www.hhs.se/DE/Pages/default.aspx. ]  [12:  This depends on what factors of production are identified. The most commonly used factors are land, labor and capital.] 


The past decades this theory has been used to describe which aspects of a country and its economy provide it with a comparative advantage. As described in the introduction, there are concerns on whether low labor standards provide a country with a comparative advantage in attracting MNEs and in that way create an incentive for the country to lower its labor standards. This is known as ‘’the race to the bottom’’ (Palley, 2002). In this race to the bottom countries face a prisoners dilemma and will end up in a Nash equilibrium of which the result is continuous lowering of one’s labor standards to gain an international competitive advantage until nothing is left. 

The fear of such a race to the bottom is not ungrounded. Empirical research has shown that labor standards can affect the comparative advantage of a country in the production of labor intensive goods (Busse, 2002a). In his study he assumes that all goods are produced with the same technology intensities across countries implying that goods are always either capital intensively or labor intensively produced. However, the focus of his analysis is on unskilled labor intensive goods and whether trade flows in these goods are affected by labor standards. In this case lower labor standards such as weaker union rights and the occurrence of forced and child labor improved the country’s comparative advantage in the production of labor intensive goods. There are also models developed that show that an increase in firing costs, so restricting the possibility of firing employers and thereby increasing labor standards, has a welfare reducing effect in that country (Saint-Paul, 1997). Though the evidence given above applies to the production and trade of goods, the same race to the bottom is feared with regard to attracting FDI. Indeed at first glance it seems as an plausible idea that multinationals will transfer their production plants to countries where labor costs are low. But is this really the case? Before this can be determined a more detailed look will be given on the type of multinationals there are and what aspects motivates them to set up a production plant abroad. After this more information will be given on the relationship between FDI and labor standards.

[bookmark: _Toc296415463]2.2. Multinationals
Throughout this thesis whenever there is being referred to multinationals, the abbreviation of multinational enterprises (MNEs) will be used. The theories describing MNEs always make a distinction between vertical and horizontal MNEs (e.g. Helpman (1984) for vertical; Markusen (1984) for horizontal). They are both internationally active, but the difference is their production patterns. Vertical MNEs are those companies with headquarters in the home country and a production plant in the host country. Horizontal MNEs also have their headquarters in the home country but in addition have production plants in both the home and the host country. Consequently vertical MNEs do not produce to sale at the local market but produce to export from the host country, often back to the home country where the parent company is located. Horizontal MNEs produce in the host country in order to sale their products over there.

The rationale behind the choices of MNEs to engage in either vertical or horizontal activities has been studied thoroughly. Markusen (1984) develops a model to explain horizontal multinational activity. In his models he considers multi-plant multinationals that benefit from economies of scale on the firm level. Each and every production plant in any countries benefits from a joint input, namely headquarter services, regardless of how many production plants there are. Due to this joint input, it pays off to establish more than one production plant since headquarter services can be used to maintain several production plants with little additional costs. Thus, horizontal MNE have an advantage over national companies. In the same year another model was created which covered the rationale of vertical multinational activity (Helpman, 1984). Leaving out the factors tariffs, taxes and transport costs, the models explains vertical MNEs by looking at the relative factor endowments of countries. Helpman (1984) provides a Heckscher-Ohlin rationale for vertical multinational activity and shows that this type of multinational activity increases if countries become more different in relative factor endowments. It is argued that differences in relative factor endowments lead to differences in relative factor rewards which in turn leads to lower costs of production if a firm engages in vertical segregation of its activities.
 
Finally, Markusen (2002) combines both approaches of multinational activity, which has led to the knowledge-capital model of multinational activity. Markusen argues that multinationals are firms that are intensively involved in activities such as R&D, Marketing etc. This implies that multinationals are firms that relatively use a lot of knowledge capital. Three connections between knowledge capital and multinationals are that (1) knowledge capital is easy to transfer, (2) knowledge capital has a joint input property which means that once produced it can be easily reproduced at lower costs somewhere else and (3) the creation of capital knowledge is a relatively skilled labor intensive process which creates an incentive for firms to geographically separate their production plants and headquarters (skilled labor intensive) depending on factor endowments of countries.  

Where previous models did not allow for an explanation of both horizontal and vertical multinational activity, the knowledge-capital model does manages to explain them both. The model is based on three assumptions:

1. Fragmentation: of production and more knowledge based headquarter services.
2. Skilled labor intensity: the knowledge based activities are relatively more skilled labor intensive.
3. Jointness: this refers to the ‘public good’ nature of knowledge capital which can easily be reproduced elsewhere at low costs.

The model itself is rather technical but it implies the following with regard to vertical multinational activity. Such activity is most likely to occur when factor prices between the home and host country are different. Another condition that definitely leads to the rise of vertical multinational activity is when one of the two countries is relatively small and skilled labor abundant. Since the price of the production factor skilled labor is relatively low in this country headquarters are likely to be established here. This is strengthened by the notion that the location of the production plant seems to depend more on the size of the host country then on the difference in factor prices. The model further implies that vertical multinational activity will not emerge when countries are similar in size and in relative endowments. The model also implies that when two countries are more similar in relative factor endowments, horizontal FDI is likely to be expected as production plants in foreign countries rather use the same factor endowments in production. 

[bookmark: _Toc296415464]2.3. FDI and labor standards
Having looked into why a multinational engages in multinational activity, this part will look into whether some aspects of a host country make it more appealing to invest in than in other possible host countries. To be more specific a closer look will be provided on the relationship between labor standards and FDI.

[bookmark: _Toc296415465]2.3.1. FDI
Foreign Direct Investment (FDI) has expanded a lot over the last 30 years and went hand in hand with the process of globalization. The largest of amount of FDI flows is between developed countries like the USA and Western European countries (see figure 2). In 2007, just before the financial crisis, these two regions were responsible for nearly 68% of all FDI inflows.[footnoteRef:13] [13:  To be exact: 67,95% according to data of the World Bank.] 


But as can be seen in the figure 1 FDI flows towards developing economies have rapidly expanded over the last 10 years. Most of these FDI flows represent horizontal FDI. In Brainard (1997) data on production of US affiliates shows that only 13% of production is shipped back to the US against 64% of production that is sold on the local market. It can be concluded that developed countries are the largest source and recipients of FDI flows and that most FDI flows represent horizontal investment. 



Figure 2 – FDI inflows per region

Source: World Development Indicators of the World Bank.

The concern of many people and NGOs is the development of increased FDI flows to developing economies[footnoteRef:14] and there is a lot of academic debate on what the effects of this development are (Habib-Mintz, 2009).[footnoteRef:15] It is said that multinationals are drawn towards countries where labor standards are low and where for instance child labor prevails because this would lead to lower costs of production. Please note the earlier mentioned fear of a race to the bottom. [14:  For examples, please see the examples given in the Introduction on Amnesty International, the Business and Human Rights Resource Centre and the article on Nike and child labor.]  [15:  In this article the author gives numerous examples of previous studies on the interaction between multinationals and developing countries, both positive and negative.] 


[bookmark: _Toc296415466]2.3.2. Labor standards
The International Labor Organization (ILO) is an agency of the United Nations (UN) and is the organization responsible for initiating and supervising decent levels of international labor standards (ILO, 2011a). The ILO has identified four fundamental rights of employers around the world (ILO, 1998):

1. The freedom of association and the effective recognition of the rights to collective bargaining.
From now on referred to as: Union rights.
2. The elimination of all forms of forced or compulsory labor.
From now on referred to as: Forced labor.
3. The effective abolition of child labor.
From now on referred to as: Child labor.
4. The elimination of discrimination in respect of employment and occupation.
From now on referred to as: Discrimination.

The shortcut name mentioned after every fundamental principle is derived from common literature on this topic. These fundamental principles and rights at work are derived from eight conventions of which two on each principle. An overview of these conventions and the number of ratifications can be found in Appendix A. Besides these afore mentioned core labor standards there are also other relevant labor standards one could think of like minimum wage and safety requirements. These are called the ‘’acceptable conditions of work’’ and are directly related to the actual labor market and working conditions in a country (Busse, 2002b).  The conventions dealing with the core labor standards are ratified by many countries and enjoy universal coverage whereas the acceptable conditions of work favor less universal coverage presumably as they form a bigger impact on the sovereign policy of states.

[bookmark: _Toc296415467]2.3.3. Relationship FDI and Labor standards
Having discussed the general aspects of FDI and labor standards, it is time to address their relationship. The earlier mentioned fear of a race to the bottom with regard to lowering labor standards to attract FDI seems unjust. Bazillier (2008) considered a dataset of 104 countries comprised of both developed and developing countries for the period 1990 – 2000 and found that labor standards have a positive and significant influence on long-term per capita income. This indicates that a better enforcement of core labor standards has a positive impact on economic growth, if one takes long-term per capita income as an indicator of economic growth. One can conclude from this that it would not be wise for countries to lower their labor standards, when of course economic development is part of their domestic policy. Besides this MNEs do not seem to care that much about labor standards when considering where to invest. Results of surveys of senior executives of MNEs show that the growth potential of a market is far more relevant. Both market size and market growth were the top two criteria for determining where to direct FDI (UNCTAD, 1998). Next to this incentive to invest where labor standards are high, MNEs also seem to pay more than domestically active companies (Brown, Deardorff, Stern, 2004). Increased productivity due to more available capital leads to higher wages.  There is even a little proof that MNEs try to make their production process more efficient by making use, up to a certain level, of labor unions and democratic institutions. 

Having established that the incentives of MNEs are not all that bad, the next step is to study the empirical relationship between labor standards and FDI. It is wise to first discuss theoretically how labor standards can affect FDI. This theoretical approach will be limited to the core labor standards. First state the obvious, lower labor standards lead to lower costs which makes it appealing for MNEs to produce there. Child and forced labor is cheap and an unorganized workforce is easily exploited. But there are other ways in which labor standards can affect FDI. The occurrence of child labor reduces the buildup of human capital. Since children will be working instead of gaining knowledge at school, the future generation will have accumulated less knowledge and will thereby be less productive. When they have followed classes at school this could enhance productivity for future generations and thereby attract FDI (Kucera, 2001). The effect of union rights is more broad and more difficult to determine whether it could have a positive or negative effect on FDI (Busse, 2002c). First of all unions are able to secure basic worker rights like proper working conditions and wage this could in turn increase productivity. What goes hand in hand with the securing of rights is the creation of distortions in the market by unions. If wages are increased to a level above the market level, firms will reduce their workforce and will try to employ only those who are most productive. Though this does increase overall productivity, unemployment also rises. Another, but more speculative, effect is that the presence of unions might improve the relationship between employees and employers and thereby create a more socially stable work environment in which the employees are more motivated and more productive. As mentioned earlier, the survey of the UNCTAD (1998) concluded that market growth is an important aspect in the decision where to locate FDI. In that matter productivity plays an important role. Two core labor standards not yet mentioned are the abolishment of forced labor and discrimination. One could argue that the abolishment of forced labor leads to, or at least contributes to, a social and political stable situation in a country. The lack of such stability could easily scare of possible investors. The concept of discrimination is mainly focused on gender equality. Klasen introduced the concept of selection distortion factor (Klasen, 1999). He argues that due to gender discrimination in education and employment less able men are preferred above more able women. This leads to lower human capital accumulation and lower productivity levels. The results of his study show that more inequality leads to slower economic growth. This in turn reduces FDI. 

The above shows the theoretical linkage between labor standards and FDI. Now some empirical studies will be presented. Busse (2002c) conducted a research to the relationship between FDI and core labor standards His dataset comprised 133 countries. He examined a five year period, 1995 – 1999, of FDI flows since these flows vary a lot per year. He uses average FDI inflows per capita of the reporting country as a measure of FDI. As measures of labor standards he used the earlier mentioned core labor standards plus the number of ratified ILO conventions on core labor standards. In his benchmark regression he included measures of the market size and market growth. He got significant positive results for all four core labor standards. His results show that countries with higher labor standards received more FDI per capita than would have been forecasted. The number of ratified ILO conventions does not show the expected and neither is it significant. Such had been expected since it is a poor measure of actual labor standards in a country. So less gender discrimination, less forced and child labor and stronger union rights lead to more FDI inflows. As most FDI flows between the developed countries, Busse adjusts his dataset and allows only for developing countries. The results are the same, only the independent variable of union rights is no longer significant. This research clearly shows that FDI is not attracted to low labor standards. 

An often cited research is the one conducted by Rodrik (1996). In his paper he addresses the link between FDI, the strength of democratic institutions and child labor. He uses the black market premium as a proxy of the strength of democratic institution and the investment value of majority owned foreign affiliates. For the period of 1982-1989 he finds that both independent variables, democracy and child labor prevalence, have a significant influence on FDI inflows. Democratically weak countries where child prevails attract significantly less FDI than their democratically stronger counterparts. With regard to child labor it is worth mentioning another research which showed similar findings (Busse and Braun, 2003). They have used average FDI inflows per capita and regressed it on several measures of child labor indicators. They too draw a conclusion based on their significant results that child labor negatively influenced FDI inflows. To adjust their research for the fact that most FDI is between high income countries, they leave these out of their dataset. Yet they find similar significant results. Next to the relationship with FDI, they also examine whether child labor can provide a comparative advantage. The result is that child labor does lead to a comparative advantage in the production of unskilled labor intensive goods. A possible explanation for this contradictive results is that MNEs are likely to have been scared off by all the attention child labor has received of NGOs or of course they have a high sense of moral. With regard to the relationship between democratic institutions and FDI another research is worth mentioning (Busse, 2004). He also concludes that in the 1990s FDI was not attracted to democratically weak countries. But he extended his research and included data for the period of 1970-2001. In the 1970s and 1980s he finds that the link between FDI and democracy appears to be ambiguous. MNEs did not seem to care about democracy rights in these periods but this attitude changed in the 1990s.

A study that elaborates on most of the topics mentioned above is a study performed Kucera (2002). He also sets out to find a link between core labor standards and FDI but his study is based on a more extensive dataset both in the aspects of countries and years and he uses alternative measures of labor standards. His research covers 127 countries in the years 1993 until 1999. He focuses on the core labor standards but uses more measures to fully catch their influence. For instance, his measure of Freedom of Association and Collective Bargaining (FACB)[footnoteRef:16] is build up of seven indicators. He uses several textual sources which cover observations of violations of such rights. The number of occurrences (observations) is used to construct a scoreboard for every country from which a ranking is derived. The same method is used for the other three core labor standards. In his regression he makes a distinction between a group to covers all countries and a group that only covers less developed countries (LDCs). Furthermore his regression contains a lot control and dummy variables by which he tries to avoid misinterpretations. On overall he finds no evidence that FDI is drawn towards low labor standards neither do his results significantly point the other way. This ambiguous results is striking to him with regard to FACB rights. Several studies are mentioned that have shown that higher wages, so higher costs, are negatively associated with FDI. Yet the negative influence of these higher labor costs seem to be more than of set by positive non wage effects of stronger FACB rights. From this can be concluded that in general stronger FACB rights are associated with higher FDI inflows. [16:  The concept of FACB is interchangeable with Union rights as both indicate the same. In the empirical research of this thesis the term Union rights will be used.] 


As mentioned in the introduction of this thesis, the focus will be on Union rights.  I will present a few more studies that have more specifically addressed this concept and its relation with FDI.  As described in the part on Kucera (2002) it seems that the positive non wage effects of FACB on FDI are stronger than the negative wage effects. Possible explanations are given by Friedman, Gerlowski and Silberman (1992). They too find a positive relationship between FACB and FDI. They argue that this might be due the fact that union power declined over the years, the threat of strikes declined and union membership declined. Due to these developments MNEs might not be that scared of anymore by unions. Furthermore they note that a MNE investing in a country where union rights are high does not imply that MNE employ union members. Besides the relationship with FDI other studies also showed a link between union rights and economic growth. Palley (1999) studied the relationship between improved rights of association and economic growth in 1997. The improved freedom of association was presented as an economic reform which was regressed on an economic growth variable. His study comprised mostly countries of South America. He found that this economic reform had a significant positive influence on the economic growth rate. However, it is not all positive news. Rama (1995) conducted a research in which he studied relationship, for South American countries in the period 1980-1992, between economic growth and labor market interventions. These included the number of ratified ILO conventions, minimum wage, social security provisions etc. Also included were an index of labor market rigidity, unionization rates and the size of the government. He found no negative relationship but he did, however, concluded that rigid labor markets could be associated with less or slower economic growth. One of the main sources of this result is high unionization rates. In 2006 another research by Rama was published in which he studied the relationship between labor market policies and institutions and the effectiveness of economic reform programs (Forteza and Rama, 2006). These reform programs could include quite a lot, examples are: changing the tax system, the removal of trade barriers, privatization etc. His results indicated that countries with more rigid labor markets suffered deeper recessions before economic reform and took longer to recover afterwards. Once again the unionization rate proved to be of significant influence on this result.

[bookmark: _Toc296415468]2.4. Contribution to the existing literature
In the previous part of this chapter, more information was given on the discussion on labor standards and FDI and their relationship with some specific focus on union rights. Nearly all the papers show that a positive relationship between FDI and labor standards is perceived. Though sometimes these results were not significant they do provide enough proof that the conventional wisdom is unjustified and that a race to the bottom should not be feared. The researches that cover the study on FDI and labor standards all have two things in common:

1. 	They focus on a relatively short period of time. Mostly they only cover the 1990s.
2.	In their study they take FDI as a whole and do not differentiate between vertical and horizontal FDI. The difference is often touched upon in an analysis of what both concepts indicate but the results are always directed at the relationship between total FDI and labor standards.

This thesis will make that differentiation between horizontal and vertical FDI and will look at the specified relationship between vertical FDI and labor standards, which will be addressed by the level of union rights. Furthermore the type of data used to determine FDI flows[footnoteRef:17] allows for a direct consideration of the behavior of firms which is characterized by profit maximization. Referring back to Busse (2002a) no assumptions have to be made about the technology intensities of the production process of goods to see whether trade flows of these goods are affected by labor standards. Without making any assumptions on the technologies used by firms, it is possible to directly test whether labor standards can be a source of comparative advantage in attracting profit maximizing firms.   [17:  This is sales data from the foreign affiliates. This will be elaborated on more thoroughly in the next chapter of this thesis.] 


With regard to the time period considered in this thesis, the relationship between vertical FDI and labor standards will be studied for a period of 24 years, namely the period 1984 until 2007. This is longer than most other comparable studies. 

The next chapter will present the data collected for this study and the empirical model used to process this data.


[bookmark: _Toc296415469]3. Data and empirical model

The previous chapter described the relationship between FDI and labor standards. This chapter will elaborate on the data and the empirical model that were used to determine the relationship between vertical FDI and Union rights. The data covers 44 countries for the period 1984 – 2007. Though this thesis focuses on the relationship between vertical FDI and labor standards, measures of horizontal FDI are also included in order to check the model and whether the data used and results derived from it are verifiable. In this chapter the data will be described in the respective order of dependent and independent variables and after which some descriptive statistics will be presented. The empirical model and the research method used will be presented at the end. 

[bookmark: _Toc296415470]3.1. Dependent variables: Foreign Direct Investment
In this thesis FDI flows are described by using sales statistics of US foreign affiliates. By using sales statistics it is possible to differentiate between vertical FDI and horizontal FDI and furthermore sales are directly linked to production which in turn can be influenced by labor standards. The same method has been used by Car, Markusen and Maskus (2001), Markusen and Maskus (1999) and Markusen (2002). The sales statistics are derived from the Bureau of Economic Analysis of the U.S. Department of Commerce[footnoteRef:18]. The data represents sales in millions of US dollars by US foreign majority owned nonbank affiliates. These are foreign affiliates in which the non bank US parent has an ownership interest of over 50 percent[footnoteRef:19]. Since the US is the home country in this case, vertical MNEs are described by MNEs that have their headquarters in the US and their production plants (foreign affiliates) in foreign countries or the so called host countries. Horizontal MNEs are in this case, MNEs that have their headquarters in the US and production plants in both the US and the host country. Yearly data was collected for the following variables for 44 countries in the period 1984 – 2007: [18:  Data was derived from the website of the Bureau of Economic Analysis: www.bea.gov. ]  [19:  This 50% ownership is build up from direct and indirect interests of the US parent.] 


· Sales US parents (representing sales to the US parents).
· Sales to US (representing total sales to the home country).
· Sales to third markets (representing sales to other countries than the host and home country).
· Local sales (representing sales in the host country).
· Total export sales (representing all sales of the US foreign affiliates excluding Local sales).

Both Sales to US parents and Sales to US can be thought of as indicators for vertical FDI since goods that are produced in the host country are exported back to the US where they are sold. Local sales represents horizontal FDI as goods produced in the host country are also sold locally. The interpretation of Sales to third markets is rather ambiguous since it is not clear to which countries the sales are directed. It could represent horizontal FDI as the goods could be sold to countries that are adjacent to the host country. However, when the countries to which goods are sold are adjacent to the home country it could be interpreted as vertical FDI. This discussion will be picked up later in this thesis in the chapter Results. The same accounts for the variable Total export sales.

The list of countries that are included in this research can be found in Appendix B. The 44 countries are selected on the basis of data availability for the entire period, though for some countries data is missing for some years. The data contains countries of every continent, developed, developing or undeveloped, and only Africa is underrepresented as South Africa is the only African country on the list.[footnoteRef:20] The selected countries form a good representation of total FDI inflows in the world as together they represent nearly 73% of total world FDI inflows in 2007. Furthermore these 44 countries were the recipients of over 87% of total US FDI outflows in 2007 and therefore they form a good representation of the actual situation with regard to FDI flows.[footnoteRef:21] [20:  There are only a few African countries include in the dataset of the Bureau of Economic Analysis and those present in the dataset were far from complete throughout the entire period.]  [21:  Data was derived from the World Bank and the Bureau of Economic Analysis. Calculations are based on the situation in 2007, just before the financial crisis hit the world in the summer of 2008 which had a large impact on the amount of FDI flows as can be seen in figure 1 and 2.] 


[bookmark: _Toc296415471]3.2. Independent variables
This part of the chapter will discuss all the independent variables used in the regression models described further on in this thesis.

[bookmark: _Toc296415472]3.2.1. Independent variables: GDP
The data contains two GDP related variables: the GDP of the host country and the difference in GDP per capita of the home and the host country[footnoteRef:22][footnoteRef:23]. Both variables are measured throughout the entire period of 1984 – 2007 and are in current US dollars. It is possible to take current US dollars since for instance labor costs in two countries are compared in ‘’the same’’ year so a firm would only compare at that moment the current labor costs in the home relative to the labor costs in the host country to determine whether it makes sense to produce in the host country. The GDP of the host country shows the nominal gross domestic product of the host country in current US dollars. It is included to capture the size of the host market. The larger the market, the higher the potential sales and the more beneficent become the economies of scale effect on firm level. As indicated in the previous chapter economies of scale are an important indicator for horizontal FDI. A firm that engages in horizontal FDI wants to engage in local selling which becomes more appealing when the market is large.  [22:  Data was derived from the website of the World Bank: www.worldbank.org.  ]  [23:  Data on Taiwan was derived from the website: www.tradingeconomies.com. ] 


The difference in GDP per capita is added in order to capture the difference in factor endowments of skilled labor between the host and the home country.  As concluded in the previous chapter the share of intra-firm trade increases when the difference in relative factor endowments increases (Helpman, 1984). As Rodrik (1996) used per capita income as a proxy of labor costs which are determined by productivity, one could add to this that higher productivity is associated with more skilled labor. The higher the difference in GDP per capita the more different are the relative factor endowments of two countries. Therefore, the higher the difference the more vertical FDI is expected and the less horizontal FDI.

[bookmark: _Toc296415473]3.2.2. Independent variables: Distance
The next independent variable is the variable Distance[footnoteRef:24]. This variable measures the linear distance in kilometers between the capital cities of every country. In this case it would show the distance between Washington D.C. and the capital of the other countries concerned. This variable is regarded to be negatively related to vertical FDI as more distance means higher transportation costs for all the products that are exported back to the home country. With the distance monitoring costs might also increase which also has a negative effect on vertical FDI but also on horizontal FDI (Marin, Schnitzer (2004)). However, distance is also assumed to be positively related to horizontal FDI as more distance means higher transportation costs when goods are exported abroad. This makes it more appealing to open up an extra production plant abroad to avoid having to pay these high transportation costs. The total effect for horizontal FDI might therefore be ambiguous. [24:  Derived from website: http://www.timeanddate.com/worldclock/distance.html. ] 


[bookmark: _Toc296415474]3.2.3. Independent variables: Union rights
This independent variable forms the heart of the empirical research of this thesis. As discussed earlier this thesis is focused on studying the relationship between vertical FDI and labor standards. Union rights are used as the measure of labor standards in this thesis. It is one of the four core labor standards and arguably one of the more important ones with respect to influencing vertical FDI. The other three, child labor, discrimination and forced labor, can be said to be less related to vertical FDI as a vertical MNE seeks to reduce production costs. Recall that previous research has indicated that union rights can have two effects. The first being the wage effect as more negotiation power will lead to higher wages and thereby negatively influencing FDI flows. The second effect being the non wage effect which could be described as higher motivation and better working conditions that lead to a higher productivity. With regard to the other three core labor standards, one can argue that based on moral grounds a MNE should and would not engage in such activity. With the current attention that is given to child labor by NGOs it seems rather strange for a MNE to still employ children as this could seriously damage a company’s reputation. For forced labor the same reasoning upholds. With regard to discrimination this is an aspect of a country on which a MNE has little influence nor interest for that matter. MNEs will hire the most productive workers and these are the most skilled ones. When women are not allowed to go to school one could expect that they become relatively less skilled than men and are therefore also not hired by a MNE. Therefore the focus is on union rights. 

The measure of union rights is derived from a study of the OECD (1996) and an update of this study (OECD, 2000). In this study the OECD looked at the following aspects of union rights in 75 countries, both OECD members and non-members:

· Ratifications of key ILO conventions.
· Restrictions on the right to establish free unions.
· Restrictions on the right to strike.
· Protection of union members and collective bargaining rights.
· Recent changes in freedom-of-association rights.

The last aspect captures the evolution of these rights over a period of more than a decade. The OECD concluded that in none of the countries these rights significantly worsened. Rather the opposite was true for several countries in which union rights improved. In their study the OECD almost used the same textual sources and measurement method as Kucera (2002) though their assessment of violations of these rights is less exhaustive than that of Kucera (2002). Based on the observations of violations of these rights the OECD created four groups of countries. Group 1 contains all countries in which freedom of association is uphold both by law and in practice. Group 2 contains those countries in which some restrictions exists but where it is possible to establish independent unions. The countries in group 3 hardly provide any provisions both in law and in practice for the establishment of independent unions. Limitations that are in place are: stringent registration requirements, political interference and discrimination against union members. In group 4, freedom of association is practically not possible both in practice and by law.[footnoteRef:25] Appendix C contains a list of which countries are in which group and which sources the OECD used to determine this division. The OECD updated its study of 1996 in 2000 (OECD, 2000) in which it made the same assessment with regard to union rights. A few countries shifted up a group and none showed deterrence of union rights provisions. [25:  To avoid confusion, in the regression model these four groups will be translated to levels 1, 2, 3 and 4. The higher this level the weaker are the Union rights in a country.] 


Union rights are not the only independent variables used in this study but the remaining part is based on the same data as explained earlier in this chapter. Therefore it is not necessary to mention them here though they will receive further attention in the part of the elaboration on the empirical model used.

[bookmark: _Toc296415475]3.3. Descriptive statistics
This part will focus on some statistics concerned with the data of this study and contains a first attempt to show the relationship between vertical and horizontal FDI and union rights. 

Table 1 shows the descriptive statistics of all the variables used in this study. It conclude the statistics for all 43 countries in the period 1984 – 2007. The sales data are expressed in millions of US dollars, the GDP data is expressed in current US dollars[footnoteRef:26] and the distance is expressed in kilometers. [26:  All GDP data is measured in current US dollars and of these values the mean is derived implying that the mean was not adjusted afterwards to current US dollars.] 

 
Table 1 – Descriptive statistics
	Variable
	Mean
	Std. Deviation
	Minimum
	Maximum

	Sales US parents
	3662,769072
	9759,053581
	1
	99022

	Local Sales
	29215,04578
	53240,85532
	85
	429075

	Sales to US
	782,1487603
	2282,717335
	1
	23578

	Sales to third markets
	11179,91551
	21439,97787
	2
	177686

	Total export sales
	15741,44354
	27644,95257
	15
	205998

	GDP Host
	4,15568E+11
	7,21002E+11
	3048896181
	5,26438E+12

	GDPpc Difference
	15264,91522
	13711,70645
	-60204,03975
	45531,05312

	Union rights
	1,805232558
	0,903187585
	1
	4

	Distance
	8226,25
	4041,687728
	734
	16357

	Union rights * GDPpc Difference
	69761,42274
	72795,50461
	-60204,03975
	175903,3489



The statistics show that on average the sales to US parents amounted to over 3,6 billion US dollar each year. Local sales amounted to over 29 billion US dollar each year and sales to unaffiliated US persons[footnoteRef:27] amounted to nearly 0.8 billion US dollar on average. Looking at these statistics it is obvious that the amount of horizontal FDI is far larger than the amount of vertical FDI. Also on average union rights are quite high in the world since the average level is 1.8. The GDP per capita difference[footnoteRef:28] is on average a large positive number, over 15.000 US dollar, instigating that the US is by far the more wealthier country compared to the other countries in the sample. As mentioned earlier the difference in GDP per capita can be used as a measure for the difference in relative factor endowments. Since the difference in GDP per capita is positively large, we should expect that the US is the relatively skilled labor abundant country. [27:  Depicted in Table 1 by the variable: Sales to US.]  [28:  Depicted in Table 1 by the variable: GDPpc Difference.] 


Having shown the descriptive statistics of the data it is interesting to see whether this amounts to any relationship yet. Figure 3 shows in a simple scatter plot the relationship between vertical FDI and union rights. Vertical FDI is measured by the total of the dependent variables Sales to US and Sales to US parent by foreign affiliates. The average is taken for every foreign country where affiliates are located for the entire period of 1984 – 2007. 

Figure 3 – Vertical FDI and Union rights

Source: BEA and OECD (1996).

It is hard to see any clear relationship between vertical FDI and Union rights[footnoteRef:29] in this simple scatter plot but it can be interpreted as a weak negative relationship which indicates that lower union rights attract less vertical FDI. As previous literature pointed out the effect of union rights was ambiguous and the scatter plot in figure 3 does not strongly contradict to this. If there will be a (significant) relationship between the two, the coefficient will not be large. Figure 4 shows the relationship between horizontal FDI and Union rights, also in a simple scatter plot. Horizontal FDI is measured by the dependent variable Local sales by the foreign affiliate. The average is taken of this variable for every country in the period 1984 – 2007.  [29:  Whenever in this thesis the term ‘union rights’ is written with a capital letter and in italics, the term refers to the independent variable ‘Union rights’. In all other cases actual union rights are referred to.] 


Figure 4 – Horizontal FDI and Union rights

Source: BEA and OECD (1996).

Though figure 4 also shows a weak negative relationship it is still unclear how Union rights really relate to horizontal FDI. The same accounts here as accounted for vertical FDI. If there will be a (significant) relationship between the two, the coefficient will not be large. If anything can be concluded from figure 3 and 4 it would be that most countries are in category 1 with regard to Union rights which coincides with the fact that in most countries in the world union rights are well preserved. Furthermore all developed countries are in category 1 and as noted earlier they make up a large part of FDI flows.



[bookmark: _Toc296415476]3.4. Empirical model
The literature and previous studies and results explained and elaborated on in the preceding chapter have lead to the establishment of three regression models. These model are used to capture the relationship between vertical FDI and Union rights. The three models are shown in table 2.

Table 2 – Three regression models
	Model
	 
	 
	 

	1
	Sales variable
	=
	B0 + B1*(GDP Host) + B2*(GDPpc Difference) + B3*(Distance)

	2
	
Sales variable
	=
	B0 + B1*(GDP Host) + B2*(GDPpc Difference) + B3*(Distance) + B4*(Union rights)

	3
	
Sales variable
	=
	B0 + B1*(GDP Host) + B2*(GDPpc Difference) + B3*(Distance) + B4*(Union rights) 

	 
	 
	 
	+ B5*(Union rights * GDPpc Difference)




In the three models the Sales variable represents the dependent variables, which are described by the sales data of US foreign affiliates, like Sales US parents or Local sales[footnoteRef:30]. Model 1 is the baseline model which is used to check whether the data collected for the dependent and independent variables is valid. Model 2 and 3 form an extension to the first model and include the variable (Union rights) on which the focus will be. Model 3 also contains an interaction term. [30:  Other Sales variables are found in Table 1.] 


[bookmark: _Toc296415477]3.4.1. Control variables
In the models three control variables are used. The variable GDP Host captures the size of the foreign market. As discussed earlier in this chapter this variable should have a positive effect on horizontal FDI since it enlarges the beneficences of economies of scale on a firm level. It is negatively related to vertical FDI because a larger host economy means that it is more similar to the home country which means that the difference in relative factor endowments is most like to become smaller. In this case the home country is the US which is by far the largest country with regard to GDP. The variable GDPpc Difference is added to address these differences in relative factor endowments and is therefore expected to be positively related to vertical FDI. Horizontal FDI is expected to decrease with the GDPpc Difference as it means that countries are more dissimilar. The third control variable is the interaction term included in model 3. The variable ‘Union rights * GDPpc Difference’ is expected to cover any relation between the level of Union rights and the difference in GDP per capita of the home and host country. This effect could theoretically be explained by stating that more industrialized countries[footnoteRef:31] have higher labor standards. A possible situation for vertical FDI could be that the interaction term is negative implying that lower Union rights (so a level of 3 or 4) weakens the otherwise positive effect of the variable GDPpc Difference on vertical FDI.  [31:  Basically the countries that are assumed to be ‘rich’.] 


These variables have also been used in previous research, for instance Busse, Nunnenkamp and Spatareanu (2011) use the exact same variables[footnoteRef:32]. Furthermore they also state that it is common practice to use these variables. [32:  In their research they have taken the logarithms of these variables.] 


[bookmark: _Toc296415478]3.4.2. Dummy variables
All three regression models are adjusted for time-fixed effects. So every model contains a dummy variable for every year in the period 1984 – 2007. This is done to adjust for factors that vary with time and affect every country. A country fixed effect is also added in form of the variable Distance. This variable stays the same per country for every period of time. It is added to see whether the effects of the other independent variables on the dependent variables differ per country. The addition of these fixed effects is in line with previous research, though the variable Distance is than often replaced by regional fixed effects (Busse, 2004). 

An overview of all the variables used, their nature and definition and the number of observations concerned with each variable can be found in Appendix D.

[bookmark: _Toc296415479]3.4.3. Predicted signs
Before discussing the results of the empirical research in the next chapter it is interesting to give an overview of what is expected to happen based on the predictions made in this thesis and previous literature discussed in Chapter 2 of this thesis. Table 3 shows these predictions. A note upfront is that the table constricts itself to merely stating what sign the coefficients of the independent variables  are expected to have, either positive or negative, with regard to the Sales variables representing either horizontal or vertical FDI. As touched upon before measures of horizontal FDI are included in the regression model to check for robustness of the data and therefore the expected signs for horizontal FDI are also included in table 3.




Table 3 – Predicted signs independent variables
	Variable
	Vertical FDI 
	Horizontal FDI 

	 
	(Sales to US + Sales US parents)
	(Local sales)

	GDP Host
	Negative
	Positive

	GDPpc Difference
	Positive
	Negative

	Union rights
	Negative
	Negative

	Distance
	Negative
	Ambiguous

	Union rights * GDPpc Difference
	Negative
	Ambiguous



Though touched upon earlier in this chapter a short explanation for the negative sign for Union rights and vertical FDI is at place[footnoteRef:33]. Previous literature (Busse, 2002c; Kucera, 2002) has shown that there exists a positive relationship between FDI and Union rights. Even though not always significant the positive influence was there. Translated to this thesis the coefficient is expected to be negative since weak union rights are represented by levels 3 and 4 and stronger union rights are represented by levels 1 and 2. So to avoid confusion please note that the higher this level (1, 2, 3 or 4) the weaker are the union rights provisions in a country and the lower is the expected amount of FDI. These studies (Busse, 2002c; Kucera, 2002) were conducted with measures of total FDI instead of differentiating between vertical and horizontal FDI as is done in this thesis. Keeping in mind the negative wage and positive non wage effects of union rights, for now in line with results of previous studies a negative coefficient is expected. The interaction term is also expected to be negative since it is expected that lower union rights in a country (so a higher level with regard to the variable) leads to less FDI flows. [33:  The results of the other variables are rather straightforward and have been elaborated on in previous parts of this chapter. ] 


[bookmark: _Toc296415480]3.4.4. Last remarks
The empirical model presented in this chapter will be tested using the statistical forecasting program ‘EViews’[footnoteRef:34]. All data will be inserted in this program and will be used to create a data panel. Time fixed effects will be added in the program. The data will then be processed using an OLS regression. The results derived will be presented in the next chapter of this thesis. [34:  Version EViews 6.2 was used in this research.] 


In seems wise to make the reader aware of the limitations of this study before the final results are presented. With regard to the data the limitations are that they only represent data of US MNEs, though the same has been done in previous studies as well this could create some sort of bias with regard to the destinations of FDI.[footnoteRef:35] Furthermore the dataset does not include all countries in the world though it has been touched upon already that they do represent a large amount of FDI inflows. Finally with regard to the measure of Union rights, there was no data available for Costa Rica so it was left out in the OLS regression. This reduces the dataset to 43 countries when Union rights are involved in the regression. Another aspect with regard to the measurement of Union rights is that data was only available until 2000. But as the period preceding this year showed little variance according to the OECD (1996)[footnoteRef:36] it can be argued that the missing period of 2000 – 2007 will show little variance as well. [35:  Markusen and Maskus (1999) also only use sales data of US foreign affiliates.]  [36:  It is stated that no country showed deterrence of Union rights and only a few improved slightly over the years.] 






[bookmark: _Toc296415481]4. Results

In this chapter the results of the previously mentioned empirical research will be presented. The three regression models will be discussed and whether the results are in line with the predicted signs of Table 3 and previous literature. Furthermore it will be elaborated upon what these results indicate with regard to the relationship between vertical FDI and union rights.

This chapter is set up in the following way. For every dependent variable the results of the three models will be presented followed by a discussion of signs and significance levels of the coefficients.[footnoteRef:37] After this the partial derivatives of the most relevant variables will be discussed.  [37:  This discussion with regard to the interaction term will be described in the Chapter 4.2 in the discussion on the marginal effects.] 


[bookmark: _Toc296415482]4.1. OLS regression of the data
Recall that the dependent variables in this regression are Sales US parents, Local sales, Sales to US, Sales to third markets and Total export sales. This last variable is added since it could capture vertical FDI in the broadest sense. Since Local sales are clearly related to horizontal FDI, the amount of total sales excluding Local sales would capture all vertical FDI. It will also include sales to third markets  of which, as mentioned earlier, it is unfortunately unable to determine whether it captures and to what extent vertical or horizontal FDI. A note upfront is that the adjusted R-squared of all regressions is not very high but it can be explained due to the high variance in sales data in group 1. Group 1 contains all western countries which have both high union rights and receive relatively most FDI. Yet countries such as for instance Canada and Germany receive way more FDI then for instance a small country such as the Netherlands.[footnoteRef:38] Though the adjusted R-squared is not that high it does not deviate much from other comparable studies (e.g. Markusen and Maskus (1999); Markusen (2002)). [38:  In 2007, total sales of US foreign affiliates amounted to 192.032 in millions of US dollars. For comparison, for Germany and Canada, the total sales amounted to respectively 317.085 and 540.930 in millions of US dollars.] 


[bookmark: _Toc296415483] 4.1.1. Local sales
Though Local sales is not the most relevant dependent variable of this regression it is included to provide more insurance that the model and data used, properly capture all effects on FDI. 

Table 4 partly shows the results of the regression on the dependent variable Local sales. The entire overview of these results can be found in Appendix E. As predicted the size of the host economy plays an important role in horizontal FDI as it has a significant positive effect on Local sales in all three models. The GDPpc Difference, however, does not show the expected sign as it now indicates that the larger the difference, the higher are Local sales which is not in line with literature stating that horizontal FDI is most likely to occur between countries that are more similar in size and relative endowments. Markusen (2002) does find an explanation for this result in his elaboration on the knowledge-capital model, which he refers to as the vertical component of horizontal activity. Horizontal MNEs export skilled labor intensive services abroad to the foreign country where the affiliate is located. This affiliate represents a production plant which is less skilled labor intensive than the production of the headquarter services. The headquarters are then logically located in the country which is relatively skilled labor abundant. So some difference in GDPpc difference is allowed in describing horizontal activity but if this difference becomes to large there is a likelihood that horizontal activity will diminish. The Distance shows that indeed the total effect is ambiguous as it varies between the model whether it has a positive or negative influence. However, in neither of the three models this variable has a significant influence. A more detailed explanation of the variable Union rights is at place here when looking at its coefficient. Recall that Union rights are represented by 4 levels of classification, level 1 being very good and level 4 indicating near non-existence. The results show that the weaker the Union rights the lower is Local sales showing that horizontal MNEs are not drawn towards countries with low union rights.[footnoteRef:39] This is in line with previous literature as discussed in Chapter 2, see for instance Kucera (2002). [39:  Please note that the weaker union rights are in a country the higher the level. A country with bad union rights provisions will end up on level 3 or 4 which makes the effect larger of the coefficient larger, so more negative.] 














Table 4 – Regression Local sales
	Dependent variable: Local sales
	 
	 
	 

	Variable
	Coefficients
	 
	 

	 
	Model 1
	Model 2
	Model 3

	GDP Host
	9,32E-14***
	8,09E-14***
	8,42E-14***

	GDPpc Difference
	0,00000579***
	0,0000104***
	0,0000136***

	Distance
	-0,00000184
	0,00000247
	0,0000017

	Intercept
	0,554492***
	0,632018***
	0,580132***

	Union rights
	 
	-0,096079***
	-0,049357***

	Union rights * GDPpc Difference
	 
	 
	-0,00000218***

	Observations
	983
	964
	964

	Adjusted R-squared
	0,15103
	0,247517
	0,254388


Note: (1) The complete overview can be found in Appendix E. (2) ***, ** and * denote significant levels of respectively 99%, 95% and 90%. (3) Time fixed effects are included.

[bookmark: _Toc296415484]4.1.2. Sales US Parents
This variable is the most basic and true measurement of vertical FDI as it directly represents intra firm trade in a company that is geographically fragmented. It must be noted though that it does not capture all vertical FDI. 

Table 5 partly shows the results of the regression on the dependent variable Sales US Parents. The complete overview of the regression results can be found in Appendix F. With regard to the variable GDP Host, the coefficients show the predicted signs though not always at a significant level. Yet this result is in line with Markusen (2002). As countries become more similar in size vertical FDI becomes less attractive. As the US is the home country in this model and has as its characteristic that it is a very large country, the higher GDP Host the smaller the difference between the two countries and thereby less vertical FDI. The GDPpc Difference does differ from what is expected in Model 2. The adding of Union rights turns the coefficient of this variable from positive into negative. Model 3 allows for the interaction term after which the GDPpc Difference acts as expected though not at a significant level. The coefficient of the variable Distance also varies in sign over the three models but in the third (and most complete) model it shows the expected negative sign at a 10% significance level. The variable Union rights does not show what is expected. Note once again that Union rights vary between levels of 1, 2, 3 and 4. The weaker the union rights in a country the larger this value, so the higher the level. At a significance level of 1%, the coefficient indicates that weaker Union rights provisions are associated with higher amounts of vertical FDI. Which basically means that vertical MNEs are drawn towards countries where low labor standards prevail. Previous literature indicated otherwise with regard to total FDI flows which are dominated by horizontal FDI flows. Yet this results shows that for this given dataset this is not the case for vertical FDI flows. The addition of the interaction term only strengthens this result as the coefficient of Union rights becomes larger.

Table 5 – Regression Sales US Parents
	Dependent variable: Sales US Parents
	 
	 

	Variable
	Coefficient
	 
	 

	 
	Model 1
	Model 2
	Model 3

	GDP Host
	-1,26E-14***
	-5,31E-15
	-2,88E-15

	GDPpc Difference
	0,00000103***
	-0,00000156***
	0,000000758

	Distance
	0,00000107
	-0,000000955
	-0,00000151**

	Intercept
	0,058378***
	0,013812*
	-0,023288**

	Union rights
	 
	0.052421***
	0,08557***

	Union rights * GDPpc Difference
	 
	 
	-0,00000155***

	Observations
	970
	951
	951

	Adjusted R-squared
	0,024802
	0,160383
	0,181291


Note: (1) The complete overview can be found in Appendix F. (2) ***, ** and * denote significant levels of respectively 99%, 95% and 90%. (3) Time fixed effects are included.

[bookmark: _Toc296415485]4.1.3. Sales to US
As argued in chapter 3, this variable is also associated with vertical FDI. Table 6 partly shows the results of the regression of which the entire overview can be found in Appendix G.

The coefficients of the variables GDP Host and GDPpc Difference show the same signs and variations as they did with Sales to US Parents. The same accounts for the variable Distance. They are in line with what was expected. With regard to the influence of Union rights the same result also prevails. Union rights are significant at the 1% level both in Model 2 and 3 and the addition of the interaction term increases this effect. One can conclude that also for this measurement of vertical FDI the previous result upholds with regard to this dataset and that the weaker the provisions for union rights are, the more vertical FDI is attracted.




	Dependent variable: Sales to US
	 
	 
	 

	Variable
	Coefficient
	 
	 

	 
	Model 1
	Model 2
	Model 3

	GDP Host
	-1,51E-14***
	-7,19E-15*
	-4,46E-15

	GDPpc Difference
	0,0000013***
	-0,00000159***
	0,00000095

	Distance
	0,000000264
	-0,00000233***
	-0,00000293***

	Intercept
	0,077071***
	0,02887***
	-0,011866

	Union rights
	 
	0,059509***
	0,095763***

	Union rights * GDPpc Difference
	 
	 
	-0,00000169***

	Observations
	958
	939
	939

	Adjusted R-squared
	0,037146
	0,180928
	0,2028


Table 6 – Regression Sales to US
Note: (1) The complete overview can be found in Appendix G. (2) ***, ** and * denote significant levels of respectively 99%, 95% and 90%. (3) Time fixed effects are included.

[bookmark: _Toc296415486]4.1.4. Sales to third markets
As mentioned in the previous chapter it is unclear whether this variable captures horizontal or vertical FDI and when it captures both, to what degree it captures them. Table 7 partly shows the results of the regression on the variable of which the complete overview can be found in Appendix H. 

The coefficients of the variables GDP Host and GDPpc Difference both point into different directions with regard to determining whether Sales to third markets are dominated by either form of FDI. The coefficient of GDP Host is significantly negative which can be associated with vertical FDI. One possible explanation is that the bigger the market of the host country, the less need there is to sell the locally produced goods by affiliates to other countries than the host country. Following this interpretation the results support the prevalence of horizontal FDI. Also the significant negative link between GDPpc Difference and Sales to third markets is in line with what is expected if it was about horizontal FDI. The variable Union rights also does not tell us much as it varies over Model 2 and 3. Though Model 3 is the more comprehensive one and in this model Union rights is significant negatively correlated with Sales to third markets. 

Though some coefficients share the characteristics that are associated with horizontal FDI, it is not possible to establish which type of FDI should be associated with the results below since it is unknown which countries are the sales destinations.

Table 7 – Regression Sales to third markets
	Dependent variable: Sales to third markets
	 
	 

	Variable
	Coefficient
	 
	 

	 
	Model 1
	Model 2
	Model 3

	GDP Host
	-7,72E-14***
	-7,19E-14***
	-7,68E-14***

	GDPpc Difference
	-0,00000693***
	-0,00000865***
	-0,000014***

	Distance
	0,00000117
	-0,000000674
	0,000000722

	Intercept
	0,37109***
	0,338551***
	0,424945***

	Union rights
	 
	0,03893***
	-0,041707***

	Union rights * GDPpc Difference
	 
	 
	0,00000369***

	Observations
	1006
	987
	987

	Adjusted R-squared
	0,248982
	0,271866
	0,298512


Note: (1) The complete overview can be found in Appendix H. (2) ***, ** and * denote significant levels of respectively 99%, 95% and 90%. (3) Time fixed effects are included.

[bookmark: _Toc296415487]4.1.5. Total export sales
This dependent variable is included since it captures the most broad notion and data of vertical FDI. It includes the data from the previously discussed dependent variables: Sales US Parents, Sales to US and Sales to third markets. It should be noted here that the dependent variable Sales to third markets could also capture horizontal FDI. However, once could still argue it is the largest measurement of all data which could be associated with vertical FDI.

Table 8 party shows the results of the regression of which an complete overview can be found in Appendix I. The coefficients of the first two variables GDP Host and GDPpc Difference once again seem to contradict each other with regard to the type of FDI. The size of the host market is negatively related to this dependent variable indicating vertical FDI. However, the difference in relative factor endowments is negatively correlated with this variable indicating horizontal FDI. With regard to the variable Distance, though not at a significant level, it is negatively correlated with Total export sales and thereby shows the expected sign that is associated with vertical FDI. Union rights are also in line with what has been seen so far with regard to vertical FDI. The weaker the provisions of union rights the higher the FDI flows indicating that MNEs (vertical) are attracted to low labor standards when this latter is measured by Union rights.




	Dependent variable: Total export sales
	 
	 

	Variable
	Coefficient
	 
	 

	 
	Model 1
	Model 2
	Model 3

	GDP Host
	-9,32E-14***
	-8,09E-14***
	-8,42E-14***

	GDPpc Difference
	-0,00000579***
	-0,0000104***
	-0,0000136***

	Distance
	0,00000184
	-0,00000247
	-0,0000017

	Intercept
	0,445508***
	0,367982***
	0,419868***

	Union rights
	 
	0,096079***
	0,049357***

	Union rights * GDPpc Difference
	 
	 
	0,00000218***

	Observations
	983
	964
	964

	Adjusted R-squared
	0,15103
	0,247517
	0,254388


Table 8 – Regression Total export sales
Note: (1) The complete overview can be found in Appendix I. (2) ***, ** and * denote significant levels of respectively 99%, 95% and 90%. (3) Time fixed effects are included.

[bookmark: _Toc296415488]4.2. Discussion of marginal effects
In this part of the chapter the partial derivatives are presented of the three dependent variables that represent vertical FDI which are Sales US Parents, Sales to US and Total export sales with regard to Union rights and GDPpc Difference. These partial derivatives are derived in order to be able to discuss the marginal effects these two variables have on the dependent variables representing vertical FDI. The method used to derive these partial derivatives can be found in Appendix J.

First the partial derivatives of these two independent variables with respect to the two dependent variables Sales US Parents and Sales to US. These two dependent variables clearly represent vertical FDI and the results of the partial derivatives are the same for both these variables. 

The derivative of these variables with regard to GDPpc Difference are both positive and decreasing when Union rights become weaker, so when the level increases. Yet the minimum value of Union rights, namely 1 (representing strong union rights provisions in a country), already makes the total effect of this partial derivative negative. As indicated before in this thesis, the GDPpc Difference represents the difference in relative factor endowments between the US and the host country. This means that when this difference is large the host country is expected to be a labor abundant country which instigates that wages there are relatively lower than in the US. Referring back to the partial derivative, the effect could be explained by stating that the level of wages becomes less relevant for a firm when union rights are very low in this country. Since union rights include more than the possibility to discuss minimum wages. Please note the earlier discussion on the wage and non-wage effect of union rights in chapter 3.2.3. and the aspects of the OECD studies also mentioned in this chapter. An example could be that low union rights give a firm the opportunity to have employees work overtime without getting paid for it. Some other examples could be that workers do not get a paid leave or that they can be fired easily without receiving any severance payment. Having the opportunity to do this might lead to the situation in which MNEs care less about the relative height of the wages as costs will be lower anyway.

Now the partial derivatives of the dependent variables Sales US Parents and Sales to US with respect to Union rights will be discussed. These derivatives are both positive but decreasing when GDPpc Difference increases. Yet for both partial derivatives the maximum value of the GDPpc Difference is not high enough to turn them negative. This means that for this dataset the effect of Union rights on the dependent variables representing vertical FDI is positive indicating that the weaker the union rights provisions are in a country the more vertical FDI is attracted. Furthermore the effect of these partial derivatives is also in line with the effect of the partial derivatives of these dependent variables with respect to GDPpc Difference. Because as the GDPpc Difference increases the effect of Union rights wears off which could be explained by the idea that as the GDPpc Difference increases the relative wages between the US and the host country become more different and thereby more attractive. As the relative wages decrease they make the earlier mentioned aspects of lower union rights relatively less appealing.

Finally the partial derivatives of Total export sales with respect to GDPpc Difference and Union rights will be discussed. Recall that Total export sales includes the three dependent variables Sales US Parents, Sales to US and Sales to third markets. With regard to Sales to third markets there is uncertainty about to what extend it reflects vertical or horizontal FDI. It was mentioned earlier in this thesis that Total export sales reflects the broadest measure of vertical FDI but that it also reflects a part of horizontal FDI. This leads to a mixed effect with regard to the partial derivatives which are not in line with those derived from Sales US Parents and Sales to US. The derivative with respect to GDPpc Difference is negative but increasing in Union rights, so when union rights become weaker the partial derivative becomes less negative. Yet the maximum value of Union rights is not high enough to turn this partial derivative positive. The partial derivative with respect to Union rights is positive and increasingly so as the GDPpc Difference becomes larger. The fact that the effects of these partial derivatives are contradictive to those of Sales US Parents and Sales to US can be explained by the idea that this type of sales (Total exports sales) does not necessarily reflect the decision of the US MNEs to produce in the host country because labor intensive production is cheaper there than in the US. For example a MNE that wants to sell in China might locate its production plant in Vietnam because it is cheaper to produce there than in China. In order to be able to draw a sensible conclusion one should compare the relative factor endowments of both countries. This is not possible in this thesis since the data does not indicate where the sales to the third markets are directed to. 

To conclude, no sensible conclusion can be derived from the partial derivates of Total export sales with respect to GDPpc Difference and Union rights. This is different for the partial derivatives of Sales US Parents and Sales to US. With regard to these effects one can conclude that vertical FDI is attracted by lower union rights.



[bookmark: _Toc296415489]5. Conclusion

This thesis set out to study the relationship between vertical FDI and the level of union rights. The panel dataset that was used comprised 43 countries in a period of 24 years from 1984 until 2007. FDI flows were captured by using sales data of foreign majority owned non bank affiliates of US MNEs. By using an OLS regression an significant relationship was found between three measures of vertical FDI and Union rights. These results are not entirely in line with previous research. These studies showed that a positive relationship exists between labor standards, including union rights, and FDI. Thereby concluding that there is no reason to fear a race to the bottom when countries lower their labor standards in order to attract more FDI. These studies however did not differentiate in their measure of FDI between horizontal and vertical FDI. As empirics have shown, horizontal FDI is far more dominant than vertical FDI which of course creates a bias in the results. In this thesis this differentiation was made and the results show a different world. They thus indicate that there is a reason to believe that vertical MNEs are attracted to countries where union rights provisions are low. It is a step too far to state that the fear of a race to the bottom is eminent since NGOs are constantly on top of such situations making it very unwise for MNEs to engage in exploiting laborers. Yet it thus indicate that in the past decades vertical MNEs have sought to invest in countries where organized labor was less prevailing. This research of course has its limitations and improvements could be made in either the dataset and the regression models used. In this thesis the measure of union rights does not vary much over time and a more thorough analysis of the relationship between vertical FDI and union rights should include a measurement of union rights that makes it possible to see how they vary over time in relation to vertical FDI. Due to data availability this was not possible at the current time. Furthermore the sales data used to determine FDI are on US affiliates alone which in some way creates a bias since there are of course differences in for instance preferences of FDI location between the US and other countries that could be of any influence. 
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[bookmark: _Toc296415492]Appendix A: ILO Conventions

ILO Conventions on core labor standards and number of ratifications (as of May 27, 2011).
	ILO Convention
	 
	Number of ratifications

	Union Rights
	 
	 

	No. 87
	Freedom of Association and Protection of the Right to Organise 
Convention, 1948 
	150

	No. 98
	Right to Organise and Collective Bargaining Convention, 1949
	160

	 
	 
	 

	Forced Labor
	 
	 

	No. 29
	Forced Labour Convention, 1930
	174

	No. 105
	Abolition of Forced Labour Convention, 1957
	171

	 
	 
	 

	Child Labour
	 
	 

	No. 138
	Minimum Age Convention, 1973
	158

	No. 182
	Worst Forms of Child Labour Convention, 1999
	173

	 
	 
	 

	Discrimination
	 
	 

	No. 100
	Equal Remuneration Convention, 1951
	168

	No. 111
	Discrimination (Employment and Occupation) Convention, 1958
	169


Source: ILO 2011b.

[bookmark: _Toc296415493]Appendix B: List of countries

Countries included in the dataset (44 in total).
	Countries
	 
	 
	 

	Argentina
	Ecuador
	Japan
	Portugal

	Australia
	Finland
	Korea, Republic of
	Singapore

	Austria
	France
	Luxembourg
	South Africa

	Belgium
	Germany
	Malaysia
	Spain

	Brazil
	Greece
	Mexico
	Sweden

	Canada
	Honduras
	Netherlands
	Switzerland

	Chile
	Hong Kong
	New Zealand
	Taiwan

	China
	India
	Norway
	Thailand

	Colombia
	Indonesia
	Panama
	Turkey

	Costa Rica
	Ireland
	Peru
	United Kingdom

	Denmark
	Italy
	Philippines
	Venezuela


[bookmark: _Toc296415494]Appendix C: Grouping of Union rights

Country grouping of Union rights in two periods (1 = high, 4 = low).
	Country
	OECD 1996
	OECD 2000
	Country
	OECD 1996
	OECD 2000

	Argentina
	2
	2
	Japan
	1
	1

	Australia
	1
	1
	Korea, Republic of
	3
	2

	Austria
	1
	1
	Luxembourg
	1
	1

	Belgium
	1
	1
	Malaysia
	3
	3

	Brazil
	2
	2
	Mexico
	2
	2

	Canada
	1
	1
	Netherlands
	1
	1

	Chile
	2
	2
	New Zealand
	1
	1

	China
	4
	4
	Norway
	1
	1

	Colombia
	3
	3
	Panama
	3
	3

	Costa Rica
	*
	*
	Peru
	2
	2

	Denmark
	1
	1
	Philippines
	3
	3

	Ecuador
	2
	2
	Portugal
	1
	1

	Finland
	1
	1
	Singapore
	3
	3

	France
	1
	1
	South Africa
	2
	2

	Germany
	1
	1
	Spain
	1
	1

	Greece
	1
	1
	Sweden
	1
	1

	Honduras
	3
	3
	Switzerland
	1
	1

	Hong Kong
	2
	2
	Taiwan
	3
	3

	India
	2
	2
	Thailand
	3
	3

	Indonesia
	4
	3
	Turkey
	3
	2

	Ireland
	1
	1
	United Kingdom
	1
	1

	Italy
	1
	1
	Venezuela
	2
	2


*No data available for Costa Rica on Union rights.
Source: OECD (1996) and OECD (2000). The OECD used the following sources for their determination of Union rights: Various sources of the ILO; Reports of the US Department of State; Several issues of the International Confederation of Free Trade Unions (Annual Survey of Violations of Trade Union Rights); Blanpain (1991); other OECD reports.









[bookmark: _Toc296415495]Appendix D: Overview variables

Overview variables.
	Variable
	Definition
	Nature
	Source 
	Obs.

	Local sales
	Local sales of foreign affiliates in millions of US dollars.
	Time varying (annual) 1984 -2007
	BEA
	983

	Sales US Parents
	Sales to US parents of foreign affiliates in millions of US dollars.
	Time varying (annual) 1984 -2007
	BEA
	970

	Sales to US
	Sales to unafiliated US persons of foreign affiliates in millions of US dollars.
	Time varying (annual) 1984 -2007
	BEA
	968

	Sales to third markets
	Sales to countries other than the host country and the US of foreign affiliates in millions of US dollars.
	Time varying (annual) 1984 -2007
	BEA
	1006

	Total export sales
	All sales of the foreign afiliates excluding local sales in millions of US dollars.
	Time varying (annual) 1984 -2007
	BEA
	983

	GDP Host
	Nominal gross domestic product of the host country in current US dollars
	Time varying (annual) 1984 -2007
	Worldbank and Tradingeconomies.com
	1056

	GDPpc Difference
	Current US dollar per capita difference between the US and host country.
	Time varying (annual) 1984 -2007
	Worldbank and Tradingeconomies.com
	1056

	Union rights
	Four levels of standards combined out of several sources.
	Taken in 1996 and 2000
	OECD 1996 and OECD 2000
	1032

	Union rights * GDPpc Difference
	Interaction term.
	Time varying (annual) 1984 -2007
	OECD 1996, OECD 2000 and BEA
	1032

	Distance
	In kilometers from Washington D.C. to foreign capitals.
	Fixed
	Timeanddate.com
	1056
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Overview of regression results on Local sales.
	Variable
	Local sales
	 
	Local sales
	 
	Local sales
	 

	 
	Model 1
	 
	Model 2
	 
	Model 3
	 

	 
	OLS
	Sign as predicted?
	OLS
	Sign as predicted?
	OLS
	Sign as predicted?

	 
	(t-statistic)
	(significance)
	(t-statistic)
	(significance)
	(t-statistic)
	(significance)

	GDP Host
	9,32E-14
	Yes
	8,09E-14
	Yes
	8,42E-14
	Yes

	 
	10,55047
	0
	9,716974
	0
	10,0736
	0

	GDPpc Difference
	0,00000579
	No
	0,0000104
	No
	0,0000136
	No

	 
	11,35689
	0
	16,37253
	0
	11,14883
	0

	Distance
	-0,00000184
	Yes
	0,00000247
	No
	0,0000017
	No

	 
	-1,205608
	0,2283
	1,562156
	0,1186
	1066604
	0,2864

	Intercept
	0,554492
	No prediction
	0,632018
	No prediction
	0,580132
	No prediction

	 
	34,57312
	0
	38,60582
	0
	24,84358
	0

	Union rights
	 
	 
	-0,096079
	Yes
	-0,049357
	Yes

	 
	 
	 
	-9,955922
	0
	-2,763074
	0,0058

	Union rights * GDPpc Difference
	 
	 
	 
	 
	-0,00000218
	Ambiguous

	 
	 
	 
	 
	 
	-3,102325
	0,002

	Observations
	983
	 
	964
	 
	964
	 

	Adjusted R^2
	0,15103
	 
	0,247517
	 
	0,254388
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Overview of regression results on Sales US Parents.
	Variable
	Sales US Parents
	 
	Sales US Parents
	 
	Sales US Parents
	 

	 
	Model 1
	 
	Model 2
	 
	Model 3
	 

	 
	OLS
	Sign as predicted?
	OLS
	Sign as predicted?
	OLS
	Sign as predicted?

	 
	(t-statistic)
	(significance)
	(t-statistic)
	(significance)
	(t-statistic)
	(significance)

	GDP Host
	-1,26E-14
	Yes
	-5,31E-15
	Yes
	-2,88E-15
	Yes

	 
	(-2,988962)
	(-0,0029)
	(-1,429146)
	(-0,1533)
	(-0,777587)
	(-0,437)

	GDPpc Difference
	0,00000103
	Yes
	-0,00000156
	No
	0,000000758
	Yes

	 
	(-4,23187)
	0
	-5,478135
	0
	1,389203
	0,1651

	Distance
	0,00000107
	No
	-0,000000955
	Yes
	-0,00000151
	Yes

	 
	1,482391
	0,1386
	-1,366059
	0,1723
	-2,1536
	0,0315

	Intercept
	0,058378
	No prediction
	0,013812
	No prediction
	-0,023288
	No prediction

	 
	7,59024
	0
	1,873442
	0,0613
	-2,230464
	0,026

	Union rights
	 
	 
	0.052421
	No
	0,08557
	No

	 
	 
	 
	1.219.499
	0
	10,80319
	0

	Union rights * GDPpc Difference
	 
	 
	 
	 
	-0,00000155
	Yes 

	 
	 
	 
	 
	 
	-4,956882
	0

	Observations
	970
	 
	951
	 
	951
	 

	Adjusted R^2
	0,024802
	 
	0,160383
	 
	0,181291
	 



[bookmark: _Toc296415498]Appendix G: Regression results Sales to US

Overview of regression results on Sales to US.
	Variable
	Sales to US
	 
	Sales to US
	 
	Sales to US
	 

	 
	Model 1
	 
	Model 2
	 
	Model 3
	 

	 
	OLS
	Sign as predicted?
	OLS
	Sign as predicted?
	OLS
	Sign as predicted?

	 
	(t-statistic)
	(significance)
	(t-statistic)
	(significance)
	(t-statistic)
	(significance)

	GDP Host
	-1,51E-14
	Yes
	-7,19E-15
	Yes
	-4,46E-15
	Yes

	 
	-3,387855
	0,0007
	-1,82264
	0,0687
	-1,137063
	0,2558

	GDPpc Difference
	0,0000013
	Yes
	-0,00000159
	No
	0,00000095
	Yes

	 
	4,999317
	0
	-5,228461
	0
	1,633489
	0,1027

	Distance
	0,000000264
	No
	-0,00000233
	Yes
	-0,00000293
	Yes

	 
	0,345255
	0,73
	-3,113649
	0,0019
	-3,918878
	0,0001

	Intercept
	0,077071
	No prediction
	0,02887
	No prediction
	-0,011866
	No prediction

	 
	9,408109
	0
	3,678769
	0,0002
	-1,066517
	0,2865

	Union rights
	 
	 
	0,059509
	No
	0,095763
	No

	 
	 
	 
	12,93092
	0
	11,35076
	0

	Union rights * GDPpc Difference
	 
	 
	 
	 
	-0,00000169
	Yes

	 
	 
	 
	 
	 
	-5098406
	0

	Observations
	958
	 
	939
	 
	939
	 

	Adjusted R^2
	0,037146
	 
	0,180928
	 
	0,2028
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Overview of regression results on Sales to third markets.
	Variable
	Sales to third markets
	 
	Sales to third markets
	 
	Sales to third markets
	 

	 
	Model 1
	 
	Model 2
	 
	Model 3
	 

	 
	OLS
	Sign as predicted?
	OLS
	Sign as predicted?
	OLS
	Sign as predicted?

	 
	(t-statistic)
	(significance)
	(t-statistic)
	(significance)
	(t-statistic)
	(significance)

	GDP Host
	-7,72E-14
	Yes
	-7,19E-14
	Yes
	-7,68E-14
	Yes

	 
	-10,64788
	0
	-9,919751
	0
	-10,72201
	0

	GDPpc Difference
	-0,00000693
	No prediction
	-0,00000865
	No prediction
	-0,000014
	No prediction

	 
	-17,41563
	0
	-16,64568
	0
	-13,84848
	0

	Distance
	0,00000117
	Yes
	-0,000000674
	No
	0,000000722
	Yes

	 
	0,93505
	0,35
	-0,49072
	0,6237
	0,528155
	0,5975

	Intercept
	0,37109
	No prediction
	0,338551
	No prediction
	0,424945
	No prediction

	 
	28,55708
	0
	23,82493
	0
	21,40965
	0

	Union rights
	 
	 
	0,03893
	No prediction
	-0,041707
	No prediction

	 
	 
	 
	4,732557
	0
	-2,698258
	0,0071

	Union rights * GDPpc Difference
	 
	 
	 
	 
	0,00000369
	No prediction

	 
	 
	 
	 
	 
	6,117819
	0

	Observations
	1006
	 
	987
	 
	987
	 

	Adjusted R^2
	0,248982
	 
	0,271866
	 
	0,298512
	 




[bookmark: _Toc296415500]Appendix I: Regression results Total export sales

Overview of regression results on Total export sales.
	Variable
	Total export sales
	 
	Total export sales
	 
	Total export sales
	 

	 
	Model 1
	 
	Model 2
	 
	Model 3
	 

	 
	OLS
	Sign as predicted?
	OLS
	Sign as predicted?
	OLS
	Sign as predicted?

	 
	(t-statistic)
	(significance)
	(t-statistic)
	(significance)
	(t-statistic)
	(significance)

	GDP Host
	-9,32E-14
	Yes
	-8,09E-14
	Yes
	-8,42E-14
	Yes

	 
	-10,55047
	0
	-9,716974
	0
	-10,0736
	0

	GDPpc Difference
	-0,00000579
	No
	-0,0000104
	No
	-0,0000136
	No

	 
	-11,35689
	0
	-16,37253
	0
	-11,14883
	0

	Distance
	0,00000184
	No
	-0,00000247
	Yes
	-0,0000017
	Yes

	 
	1205608
	0,2283
	-1,562156
	0,1186
	-1,066604
	0,2864

	Intercept
	0,445508
	No prediction
	0,367982
	No prediction
	0,419868
	No prediction

	 
	27,77784
	0
	22,47756
	0
	17,98041
	0

	Union rights
	 
	 
	0,096079
	No
	0,049357
	No

	 
	 
	 
	9,955922
	0
	2,763074
	0,0058

	Union rights * GDPpc Difference
	 
	 
	 
	 
	0,00000218
	No

	 
	 
	 
	 
	 
	3,102325
	0,002

	Observations
	983
	 
	964
	 
	964
	 

	Adjusted R^2
	0,15103
	 
	0,247517
	 
	0,254388
	 



[bookmark: _Toc296415501]Appendix J: Partial derivatives

Partial derivatives of affiliate sales variables with regard to GDPpc Difference and Union rights with regression results taken from Model 3 of every dependent variable.

1. Partial derivative Sales US Parents with regard to GDPpc Difference.
Sales US Parents = B0 + B1*(GDP Host) + B2*(GDPpc Difference) + B3*(Distance) + B4*(Union rights) 
+ B5*(Union rights * GDPpc Difference).

Partial derivative = B2 + B5*Union rights  0,000000758 – 0,00000155*Union rights
Negative if Union rights > 0,489032258.
Minimum value Union rights = 1

2. Partial derivative Sales US Parents with regard to Union rights.
Sales US Parents = B0 + B1*(GDP Host) + B2*(GDPpc Difference) + B3*(Distance) + B4*(Union rights) 
+ B5*(Union rights * GDPpc Difference).

Partial derivative = B4 + B5*GDPpc Difference  0,08557 – 0,00000155*GDPpc Difference
Negative if GDPpc Difference > 55.206,4561.
Maximum value GDPpc Difference = 45.531

3. Partial derivative Sales to US with regard to GDPpc Difference.
Sales to US = B0 + B1*(GDP Host) + B2*(GDPpc Difference) + B3*(Distance) + B4*(Union rights) 
+ B5*(Union rights * GDPpc Difference).

Partial derivative = B2 + B5*Union rights  0,00000095 – 0,00000169*Union rights
Negative if Union rights > 0,562130178
Minimum value Union rights = 1






4. Partial derivative Sales to US with regard to Union rights.
Sales to US = B0 + B1*(GDP Host) + B2*(GDPpc Difference) + B3*(Distance) + B4*(Union rights) 
+ B5*(Union rights * GDPpc Difference).

Partial derivative = B4 + B5*GDPpc Difference  0,095763 – 0,00000169*GDPpc Difference
Negative if GDPpc Difference > 56.664,49704.
Maximum value GDPpc Difference = 45.531

5. Partial derivative Total export sales with regard to GDPpc Difference.
Sales to US = B0 + B1*(GDP Host) + B2*(GDPpc Difference) + B3*(Distance) + B4*(Union rights) 
+ B5*(Union rights * GDPpc Difference).

Partial derivative = B2 + B5*Union rights  -0,0000136 + 0,00000218*Union rights
Positive when Union rights > 6,23853211
Maximum value Union rights = 4

6. Partial derivative Total export sales with regard to Union rights.
Sales to US = B0 + B1*(GDP Host) + B2*(GDPpc Difference) + B3*(Distance) + B4*(Union rights) 
+ B5*(Union rights * GDPpc Difference).

Partial derivative = B4 + B5*GDPpc Difference  0,049357 + 0,00000218*GDPpc Difference
This partial derivative is always positive.


















image3.png
$2,500

$2,000 A
EU

$1,500 A
\ North America
A =—Latin America

$1,000
\/ ——Russian Federation
——Africa

World

5
o
°
n
=]
=
©
@
<
S

FDlinflows in

$500
==Asia

$0

0861
7861
7861
9861
8861
0661
66T
7661
9661
8661
000T
7007
00T
900
800T





image4.png
&
®
S
£
]
H
@
)
g
]
H
a

4
=
)
o
0
=
=

]

@

e

S

€
£

$70,000
$60,000
$50,000
$40,000
$30,000
$20,000
$10,000

$0

”»e o

Union rights

w e





image5.png
«
g2
s
8
o
2
k]
£
&
K]
£
€
S
L]
S
<
@
@
o
]
S
<

4
k]
)
<
0
=
=
]
@
e

$250,000

$200,000

$150,000

$100,000

$50,000

$0

e

WK +o &

.
. .
H ] .
1 2 3 4

Union rights





image1.jpeg
2afurnd

o« ERASMUS UNIVERSITEIT ROTTERDAM





image2.png
FDlinflows in billions of US dollr

$2,500

$2,000

$1,500

$1,000

$500

D O N> o O
S B > P P S
TR AR A

World
= Highincome

——Middleincome

Lowincome





