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Abstract

[bookmark: _GoBack]An empirical investigation with the extended knowledge-capital model is conducted. In the analysis, information on the FDI activities by Japanese firms in foreign countries published by RIETI is fully utilized. Based on the estimation results of pooling regression, we can conclude that the most important motivation for Japanese firms to have foreign affiliates is the size of the markets represented by GDP of both home and host countries among four types of operational strategies: horizontal MNEs; vertical MNEs; horizontal MNEs; and vertical MNEs. The larger the country size is, the more the foreign affiliates make sales. Another important motivation implies that Japanese firms prefer moderately large countries to start affiliate business. In the case when the host country is rich in skilled labor, Japanese firms choose a moderately small market compared to Japan.
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1. Introduction

While research on the activities of multinational enterprises (MNEs) has been conducted widely since the late 1980s, a limited number of studies have comprehensively handled every operational pattern of MNEs in one model. Especially, the export-platform is not much discussed in the theoretical studies, even though its importance has been revealed by the empirical side. The purpose of this study is to explore the activities of Japanese MNEs including two types of export-platform as well as the typical horizontal- and vertical-type MNEs, based on an extended version of the theoretical framework called "the knowledge-capital model."
     One of the most sophisticated studies that consider typical types of MNEs including export-platforms in one consistent analytical framework was presented by Ekholm, Forslid, and Markusen (2007). Using a numerical simulation model, in which two market countries and one exogenously given developing country are considered, they explored the conditions under four types of firm strategy while gradually changing two types of costs, one for trading components and the other for assembling components. However, their model has only one factor of production, and the non-market country is just assumed to set exogenous factor pricing in a partial equilibrium framework. Another work that nests every type of MNE in one model is presented by Ito (2013). Extending the two-region, four-country (two countries in each region) model developed by Navaretti and Venebles (2004) to include export-platform, he showed that a reduction in trade costs, either inter-regional or intra-regional, induces firms to choose export-platform rather than other types. To enable the theoretical model to yield testable hypotheses for empirical testing, he incorporated only trade costs abstracting production costs away.
     A good candidate for the base of an analytical framework that includes both trade and production costs in a general equilibrium setting is the knowledge-capital model developed by Markusen (1997) and further extended by Zhang and Markusen (1999). Their computational model is able to verify effects of changes in firm-type on factor prices in the countries where the MNEs are active, although export-platform is not taken into account. Extending their original model, Oyamada (2016) developed a new version that includes two types of export-platform that operate in two non-market countries. This study utilizes this version of the knowledge-capital model.
     Empirical studies based on the Markusen's original knowledge-capital model are conducted by several authors, but the results are mixed. Some studies support the comprehensive model, whereas the others support the pure horizontal model. Little studies support the pure vertical model. Carr, Markusen, and Maskus (2001) predicted that volume of affiliate sales between countries is a function of each country's characteristics, namely market size of both home and foreign countries, difference in relative factor endowment, and the trade and investment costs, based on the hypothesis derived from the simulation analysis done by Marksuen (1997). The key variable for estimation is the one related to the skill difference in labor. They defined skill difference as the share of skilled labor to total labor in a home country minus that in a host country. Using panel data on the sales by foreign affiliates of the U.S. firms, and on the sales by the affiliates of foreign firms in the U.S. over the 1986-1994 period provided by the U.S. department of commerce, Carr et al. (2001) showed the evidence to support the knowledge-capital model, finding that affiliate sales increase when the skill difference and the market size of both countries are large, and decreases when the size of countries are different. Although Bloningen, Davies, and Head (2003) utilized the same data as used in Carr et al. (2001), they treated the skill difference as the absolute value. Thus, their results showed that skill difference negatively correlates with the volume of affiliate sales, which is in favor of the horizontal motives. In response to Bloningen et al. (2003), Carr, Markusen, and Maskus (2003) pointed out that estimating absolute skill difference makes no sense from the theoretical point of view. They claimed that the estimation can be interpreted as the test of the choice between horizontal and vertical foreign direct investment (FDI), but the estimation model is not based on the knowledge-capital model. Markusen and Maskus (2002) made comparison of the knowledge-capital model to the horizontal and vertical model, and showed that the pure horizontal and knowledge-capital models are better explaining the data than the vertical model. Branconier, Norbäck, and Urban (2005) expanded the data set in order to include small and skilled-labor-abundant countries. Their result strongly supported for the knowledge-capital model. Finally, Tanaka (2011) used data on the U.S. and Japanese firms and found that the knowledge-capital model is supported in the pooled sample. However, once the data on each country are separately estimated, the data for U.S. supports horizontal whereas the data for Japan is in favor of vertical.
     This study is another challenge for re-estimating the knowledge-capital model based on the data related to Japanese MNEs. The remainder of this paper is organized as follows. Section 2 illustrates the major assumptions of the extended knowledge-capital model. Section 3 presents descriptive analysis based on the experimental simulations to bridge behavioral characteristics of the theoretical model to the data for the empirical tests. Sections 4 and 5 present explanatory notes on the data source and the estimation results, respectively. Finally, Section 6 concludes this study.


2. The Extended Knowledge-Capital Model

The theoretical model, on which this empirical analysis is based, is an extended version of the knowledge-capital model originally developed by Markusen (1997). The model is extended to include six types of firms' operational strategies: national enterprises (NEs); horizontal MNEs (HMNEs); vertical MNEs (VMNEs); horizontal export-platforms (HEPs); vertical export-platforms (VEPs); and complexly integrated MNEs (CMNEs). The model also includes two non-market countries, in which the final assembly process of multinational production may take place while the finished products are not sold locally but exported, in addition to the original assumption of two market countries, in which MNEs are established and there are markets for the commodity produced by those MNEs.
Then, there are four countries (A, B, C, and D) indexed as r, three types of goods (X, Y, and Z), as well as two kinds of production factors, skilled labor (K) and unskilled labor (L). A and B are assumed to be the market countries indexed as i or j, which are subsets of r, whereas C and D are the non-market countries indexed as w, another subset of r. The production factors are immobile among national boundaries. X is the intermediate good (a component) produced only in the home of the MNE, country i, and is sent to country r where the final assembly process of Y takes place. This sector exhibits increasing returns to scale (IRTS) so that the market in country j for the finished product Y is assumed to be imperfectly competitive. All MNEs in each production type, national N, horizontal H, vertical V, horizontal export-platform EH, vertical export-platform EV, and complex integration CI share identical technologies and productivities. In contrast, Z is the regular good produced by the non-MNE with a constant-returns-to-scale (CRTS) technology so that its market is perfectly competitive. Z is produced in every country r, and sold on the international market as a perfect substitute.
     In the IRTS sector, two types of fixed costs (F and G) are required to start operating a firm. Whereas G, measured in units of unskilled labor L, is needed to set up an assembly plant in country r (country specific), F, measured in units of skilled labor K, is required to establish a firm and its local subsidiary in a foreign country (firm-type/trade-link specific). There are trade costs (transportation costs and import tariffs) for international transport of X and Y, which are specific to each trade link. We assume that unskilled labor L in the exporting country is used for the transportation. On the other hand, it is assumed for simplicity that shipping Z does not generate any cost.
     In this environment, there are two groups of firms producing Y. One is established and headquartered in country A and the other in B (country i). The markets for Y are limited to countries A and B (country j). Good Y is produced in two stages with IRTS technology by imperfectly competitive firms. In the first stage, each firm produces its components (intermediate good) X only in its home country using skilled labor K. In the second stage, a firm sends its components to domestic and/or foreign subsidiary(ies) and finalize the production of Y there, assembling components X using locally hired unskilled labor L. This assembly process can take place in any country r. If the assembly is taking place in a non-market country w, all of the final products are exported to one or both of the market countries j. If it is performed in the home country i, the products are sold domestically and/or exported to a foreign market j. If it takes place in a foreign market country i, the products are sold locally and/or exported back to the home market j.
     There are both firm-level and plant-level scale economies. By free entry and exit of firms in each operational pattern, a production regime, which refers to a combination of firm types in an equilibrium, is determined. Regimes will be denoted by suffices with letters, the first letter referring to a firm’s home country i, the second one referring to the destination market j, and the third one referring to the location of its assembly plant (i or w). When it is possible to omit some of those letters without creating any confusion, the length of the suffix becomes shorter. The regimes are categorized into six types, N, H, V, EH, EV, and CI, which express the production pattern of a firm. The six production types are defined as follows.

Type-N: NEs that maintain a single plant with headquarters in country i. This type of firms produces both components X and final products Y in country i. A fraction of the products Y may or may not be exported to country j.

Type-H: HMNEs that maintain plants in both market countries, with headquarters in country i. This type of firms produces components X in country i, some of which are shipped to an assembly plant in country j. The final products Y are produced in both market countries. No fraction of product Y may be exported.

Type-V: VMNEs that maintain a single plant in the foreign market country j, with headquarters in country i. This type of firm produces components X in country i, which are then shipped to the assembly plant in country j. A fraction of the products Y may or may not be exported back to the home market in country i.

Type-EH: HEPs that maintain a plant in one of the non-market countries w, in addition to a plant and headquarters in home country i. This type of firms produces components X in country i, some of which are shipped to an assembly plant in country w. All of the final products Y produced in country w are exported to the foreign market in country j, while the ones produced in the home country are sold domestically.

Type-EV: VEPs that maintain a single plant in one of the non-market countries w, with headquarters in country i. This type of firm produces components X in country i, which are then shipped to the assembly plant in country w. All of the final products Y are exported to both of the market countries j.

Type-CI: CMNEs that maintain plants both in one of the non-market countries w and in the foreign market country j, with headquarters in country i. This type of firm produces components X in country i, which are then shipped to the assembly plant in countries w and j. All of the final products Y produced in country w are exported back to the home market in country i, while the ones produced in the foreign market country are sold locally.
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Figure 1: Six Types of Production Patterns

     Figure 1 shows schematic images of these six types of production patterns. In each pattern, the headquarters of the firm is located in the country placed on the left-hand side of the image.
     In experimental simulations, we change the relative factor endowments for either the market- or non-market-country groups, given absolute levels of total endowments for the group. The factor endowments for the group not being focused on are kept identical for the two countries in the group to avoid complexities in interpreting the results. Then, a box diagram à la Edgeworth box is drawn placing the total skilled labor endowment for the focused group on one axis and the total unskilled labor endowment on another axis to capture the regime, welfare level, factor prices, and so on in each cell corresponding to the relative factor endowments of the two countries. The full set of the system of equations and inequalities that solves for an equilibrium is presented in Oyamada (2016).
     Assumptions on the levels of fixed costs and their relationships play a crucial role in the predictions of the model. We made the following four assumptions on the firm-type/trade-link specific fixed cost F for a firm established in country A:
	;						(1)
	;				(2)
	;	(3)
and
	
	
	.				(4)
The case for a firm established in country B is the same. Relation (1) is based on the joint-input characteristic of knowledge-based services that enables simultaneous uses in multiple production facilities. The cost for an additional plant may be reduced. Relation (2) is related to the headquarter cost. First, a type-H firm is costly compared to a type-N firm because additional skilled labor is required in the headquarters for managerial and coordination activities. Second, the additional cost of managerial and coordination activities for the operation of a local subsidiary might be higher in a non-market country (type-EH and type-CI) than in a market country (type-H). Similar relation applies to type-V and type-EV firms. Third, a type-N firm is costly compared to a type-V or type-EV firm because the latter may hire local skilled labor to train unskilled labor in the host country. Relation (3) is related to the local affiliate cost. In non-market countries, cheaper skilled labor is available. Relation (4) is related to the total cost. Type-V and type-EV firms are less costly compared to the cases of type-H and type-EH because the former has only one assembly plant in a non-market country so that the additional payment for managerial coordination activities is not required. Among type-H and type-EH firms, we assume that operating an assembly plant is more costly in a market country than in a non-market country. Similar relation applies to type-V and type-EV firms. The most costly firm is type-CI because this type operates its headquarters and two assembly plants in three different countries. Relation (4) also implies that technology transfer incurs some amount of cost so that fragmentation is not perfect.
     Various operational patterns appear under different characteristics of the countries. When two market countries are similar in both size and relative endowment, type-H firms established in both market countries prevail. If the market countries are different in size while being similar in relative endowment, type-N firms established in the country with abundant factors dominate the production and occupy both markets. When the price of unskilled labor in a market country becomes cheaper, foreign type-H firms become active. If the price of unskilled labor becomes extremely high, firms established in the country go out to the other market country as type-V firms. In this environment, MNEs never setup plants in non-market countries but go straight to the market countries as type-N, type-H, or type-V firms if non-market countries are similar in relative endowment. The reason is because there is no substantial difference between relative factor prices among the non-market countries. On the other hand, type-EV firms become active if cheaper unskilled labor is available in either of the non-market countries. For instance, type-EV firms from both countries A and B operate in C in the case when unskilled labor is relatively abundant in country C. Type-EH firms tend to arise in a non-market country where both low-trade-cost access to the final market and cheap unskilled labor are available. One example is building factories in a free trade area to serve the markets in other members of the free trade agreement (FTA) avoiding import tariffs. Type-CI firms emerge under quite a special condition that a market country and a non-market country liberalize trade in the environment where transportation cost of components is low while the cost of finished products concerning the trade-link between market countries are high. An example of low transportation cost of components is the use of internet to send blue prints from headquarters to a local affiliate.


3. Descriptive Analysis

The data used as dependent variables in the regression analysis in this study mainly report not the numbers but the production and sales volumes (in value terms) respectively in host countries and to other final markets by the affiliates of Japanese firms. Hence, we perform experimental simulations with the model in order to make predictions on the relationships between those volumes in value terms and the economic environment.
     Since MNEs are established and have their headquarters only in the market countries A and B, we hereinafter call firms with their home country as Firm(s) A or B. Those firms include every kind that respectively takes different production strategy from types-H, V, EH, EV, and CI. Type-N is excluded because it is not considered in the data we used. Then, we calculate the total sum of production in value terms by the local affiliates of those firms in every country A through D with the model. When we focus on country B, the "affiliate production" is the aggregated outputs in value terms (output quantities multiplied by sales prices) from all of the homogeneous plants owned by types-H, V, and CI of Firm A. In a similar manner, it will be the outputs from the plants owned by types-EH, EV, and CI of Firm A or B when we focus on country C or D. "Local sales" is a fraction of the "affiliate production," which is sold locally in the market counties. Hence, it includes types-H and CI. "Affiliate exports" is another fraction of the "affiliate production," which is exported to either the home country of MNEs or another third country. When we handle "affiliate exports to home," it includes types-V, EV, and CI, whereas "affiliate exports to third country" consists of types-EH and EV.
     The results of experimental simulations we performed are shown with figures built on box diagrams à la Edgeworth box, as we noted earlier, where the relative factor endowments of skilled and unskilled labor are changed for either the market- or non-market-country groups. In the following figures, we are on the origin for either country A (in the case we focus on the market countries) or C (on the non-market countries), and the proportion of the total endowment of skilled labor for the country is measured by the horizontal axis on the left-hand side, whereas that of unskilled is on the right-hand side. The origin for country B or D is at the far side. Thus, the proportions of the factors for countries B and D are derived as one minus the shown numbers. Along the diagonal between two origins (the near side and the far side), two countries A and B or C and D are similar in relative factor endowment while different in size, so that price levels differ in two countries. Contrary, along the diagonal between left and right corners, two countries are similar in size while different in relative factor endowment, so that relative prices between skilled and unskilled labor differ in two countries. Finally, the vertical axis measures levels of the item under examination obtained with the given divisions of factor endowments for two market or non-market countries.


Figure 2: Total Affiliate Production (Firm A in Country B)

     Figure 2 shows the value of total affiliate production in the market country B by Firm A when ad valorem trade costs related to the trade between A and B are set high (10% transportation margin and 20% import tariff). This includes local sales by both types-H, V, and CI, as well as exports back to the home country A by type-V. Since type-CI does not emerge in this case, its production volume in country B is zero. This result is totally consistent with the ones presented by Carr et al. (2001) or Markusen (2002). Along the near-far diagonal, where two market countries A and B are similar in relative endowment, the affiliate production has an inverted U-shape. It implies that affiliate production of Firm A increases when country A is smaller in size than B, while the production decreases when A is larger. Meanwhile, along the left-right diagonal, when countries A and B are approximately similar in size, the affiliate production of Firm A increases from the center and then falls as the skilled labor becomes abundant in the home country A. The reason is that the rich endowment of skilled labor helps to establish a firm in country A, because of the requirement for the factor in fixed setup cost. On the other hand, around the left corner, the price of skilled labor becomes extremely high in country B so that it becomes too costly for Firm A to setup a plant in B. Thus, the largest production is given in the situation when the home country is moderately skilled labor abundant.


Figure 3: Total Affiliate Production (Firm A in Country C)

     In a similar manner, Figure 3 captures the value of total affiliate production in the non-market country C by Firm A when ad valorem trade costs concerning the trade between A and C are set high (10% transportation margin and 20% import tariff). A perfectly identical figure is obtained for the case of country D. In this case, the relative factor endowments between the non-market countries C and D are changed. The value includes exports back to the home country A by types-EV and CI, and exports to the 3rd market-country B by types-EH and EV. Again, the production by type-CI is zero. This result implies that Firm A setup affiliates in country C if and only if the cheap unskilled labor is available there. Otherwise, Firm A goes straight to another market country B as types-H or V. Larger country size is better because the sensitivity of factor prices become moderate.
     Let us consider another index for country size instead of the availability of labor. Figure 4 presents the value of total affiliate production in the market country B by Firm A divided by the gross domestic product (GDP) of country B. Economic environment has not changed from the previous cases. The approximate locus of equal GDP levels for the two market countries runs from the point where the endowments of skilled and unskilled labor for country A are 0.95 and 0.35 to the point 0.05 and 0.65 (0.95 and 0.35 for country B). The largest relative production volume by Firm A in country B is given in the area where two market countries are similar in GDP and the skilled labor is moderately abundant in country A. The inverted U-shape along the near-far diagonal is the same as the previous case.


Figure 4: Total Affiliate Production / GDP (Firm A in Country B)


Figure 5: Total Affiliate Production / GDP (Firm A in Country C)

     Figure 5 depicts the value of total affiliate production in the non-market country C by Firm A divided by the GDP of country C. In this case, the largest relative production volume by Firm A in country C is given when country C is in medium size with respect to GDP. However, it is true in the case when the affiliates operating in country C is dominated by Firm A. If the price of unskilled labor is extremely cheap in a non-market country, Firms A and B will compete in hiring such cheap labor. Figure 6 captures the value of total affiliate production in the non-market country D by Firm A divided by the GDP of country D. In this case, Firm B enters with exactly the same pattern as captured in Figure 5 around the left corner. The segregation between the firms from two market countries in a non-market country seems to be dependent on the combination of parameter values set in the model.


Figure 6: Total Affiliate Production / GDP (Firm A in Country D)

     Let us turn to verify the effects of reducing trade costs on the affiliate production. Figure 7 shows the effects of reducing the transportation margin and import tariff on the trade between two market countries, respectively from 10% and 20% to 2.5% and 5%, on the value of affiliate production in the market country B by Firm A, which is exported back to home country A. In this case, the affiliate production by type-V firms increase around the area where skilled labor endowment in the home country is adequate (abundant but not extremely), for the purpose of expanding exports to the home. In contrast, around the area where the price of skilled labor is high in country B, affiliate production rather shrinks because lower trade costs will benefit for the regular exporting firms (type-N) to replace MNEs. This pattern is the same in the cases if we independently reduce transportation margin or import tariff.


Figure 7: Effects of Reducing Trade Cost between Countries A and B on Affiliate Exports to Home (Firm A in Country B)

     When the trade costs related to the trade between A and C are set low (2.5% transportation margin and 5% import tariff), the affiliate production by type-EV firms for exporting to the home country A just increases. Figure 8 depicts this pattern. Compared to the previously seen high-trade-cost case (Figure 3), lower trade costs enable firms to build plants in relatively small non-market country, because the capacity of those firms to absorb higher price of unskilled labor or comparatively sensitive fluctuations of labor wages.


Figure 8: Effects of Reducing Trade Cost between Countries A and C on Affiliate Exports to Home (Firm A in Country C)

     The low-trade-cost case among a market and a non-market countries may be applied to the situations when two countries are geographically close or two countries settle a free trade agreement (FTA). Figure 8 shows that MNEs setup vertical-type export-platform (type-EV) in a non-market country, which is in a close location and plenty of sufficiently cheap unskilled labor, mainly for the sales in the home market. An example is the case of China for the Japanese MNEs. Meanwhile, MNEs established in another market country, which is in a remote location or not participated in a FTA, will setup horizontal-type export-platform (type-EH) in a non-market country, which is adjacent to the target market or a member of a FTA in which the target market also is included in. Examples for this are the case of Mexico to serve for the North American markets, and the case of Ireland or other European countries to serve for the European Union (EU) market, respectively for the Japanese firms. This pattern is captured by Figure 9. One characteristic of the latter type-EH is that the firms will avoid extremely expensive skilled labor along the right front edge in the figure.


Figure 9: Effects of Reducing Trade Cost between Countries A and C on Affiliate Exports to Home (Firm B in Country C)


Figure 10: Effects of Reducing Fixed Cost for Establishing Assembly Plant in Country C on Affiliate Exports to Home (Firm A in Country C)

     What are the effects of reducing the fixed cost to setup plants in a non-market country? Figure 10 shows the effects of reducing the fixed setup cost in the non-market country C by 75% just for Firm A on the value of its affiliate production in country C, which is exported back to home. Notice that the affiliates of Firm A do not increase very much or rather decrease when the fixed setup cost lowers around the area where skilled labor is extremely sparse in country C (along the right front edge). It is because the reduction in the fixed setup cost shrinks the demand for skilled labor so that its supply becomes excess in the labor market and the price falls. Then, the relative price of unskilled labor appreciates and the benefit to have local affiliates fades away. It will be worse for Firm B than Firm A. While there is benefit for Firm A because the fixed cost reduction is meant for those firms, Firm B suffers from the appreciation in the price of skilled labor in addition to the full payment for the fixed cost. This pattern is captured by Figure 11. Therefore, the positive/negative direction of reducing the fixed setup cost is ambiguous.


Figure 11: Effects of Reducing Fixed Cost for Establishing Assembly Plant in Country C on Affiliate Exports to Home (Firm B in Country C)

     Next, let us check the effects of reducing trade costs on the affiliate production, which is exported to another market country. Figure 12 depicts the effects of reducing the transportation margin and import tariff on the trade between countries A and C, respectively from 10% and 20% to 2.5% and 5%, on the value of affiliate production in country C by Firm A, which is exported to the third country B. In this case, there is no substantial change from the case of the exports to the home country (Figure 8). On the other hand, Figure 13 shows that the exports by Firm B from country C to A drastically increase. These suggest that mainly type-EH increases in Firm B.


Figure 12: Effects of Reducing Trade Cost between Countries A and C on Affiliate Exports to 3rd Country (Firm A in Country C Exporting to B)

     Effects of reducing fixed setup cost on the affiliate production for the third country show similar pattern to the ones for the home country. A remarkable difference is that the expansion of the affiliate production by Firm A becomes larger compared to the one captured by Figure 10. It suggests that both types-EH and EV increases in Firm A because the case of the exports to home includes types-EV and CI whereas types-Eh and EV operate in the case of third country. In the present cases, type-CI never shows up.
     Finally, we did not observe any significant effects with a certain direction of reducing trade and fixed costs on the local sales. It suggests that the size or relative factor endowment just matter the local sales.
     Based on these predictions by the model, we specify the baseline equation for empirical estimations. Hereinafter, countries i and j denote the home and host of MNEs, respectively. The data used in this study is on the foreign affiliate sales owned by Japanese firms, published by the Research Institute of Economy, Trade and Industry (RIETI). Thus, the home country i of the affiliate firms is fixed to Japan.


Figure 13: Effects of Reducing Trade Cost between Countries A and C on Affiliate Exports to 3rd Country (Firm B in Country C Exporting to A)

The list of dependent and independent variables, and the baseline equation are shown below. The values of TSALESj, LOCALj, EXPORTj, JPj, THIRDj, and GDPj are all in real terms.

TSALESj	Total sales by the affiliates in host-country j
LOCALj	Local sales by the affiliates in host-country j
EXPORTj	Total exports by the affiliates in host-country j
JPj		Exports to Japan by the affiliates in host-country j
THIRDj	Exports to third countries by the affiliates in host-country j
GDPj		Real GDP of host-country j
SKj		Share of skilled labor in host-country j
INVj		Index of fixed setup cost to have an affiliate in host-country j
TRDj		Average tariff rates on all products levied by country j
DISj		Distance from Japan to host-country j

     		      	     
	     .

The independent variables are basically the same as the ones assumed by Carr, et al. (2001).
     The main feature of the data used in this study is that the affiliate sales are compiled by destination market, such as sales on the local market in the host country, export sales from the host, exports back to Japan, and exports from the host to the third country. The data show the destination country to which the affiliates sell the final products, in addition to the information on the volume of affiliate sales by country. The data enable us to explore the motives by each type of operational strategy derived from the theory.
     We have five dependent variables, such as total sales (TSALESj), local sales (LOCALj), total export (EXPORTj), export to Japan (JPj), and export to third countries by Japanese firms (THIRDj) in order to test the difference in motives by the type of operational strategy. The first independent variable SUMGDP is the aggregate total of the real GDP of Japan and host country j. We expect to have a positive sign for the coefficient of this variable. The greater the market is, the more foreign affiliates make sales. GDPDIFSQ is the squared difference between real GDP of Japan and that of host country j. The reason why the difference is squared is to keep the variable positive. Since Japan is the third largest economy in the world, we will get positive difference if the host country is smaller economy, while we get negative when the host is the U.S. or China. Such kind of deflection from positive to negative may cause problems. Although Carr, et al.  (2001) expect negative sign for this coefficient, we may have either positive or negative in this study. Since MNEs seem to prefer larger host to have access to (due to the inverted U-shape along the near-far diagonal in Figure 2), the sign becomes positive if the host is the U.S. or China. On the other hand, a large value of this variable with other countries implies the volume of the economy is much smaller than Japan. In such case, the sign should be negative.
     The third dependent variable SKDIF is the difference in skilled labor abundance between Japan and a host country. The sign of the coefficient is expected to be positive, because firms tend to have their headquarters in a skilled-labor-abundant country. Thus, the host country will have rich endowment of unskilled labor. GDPDIF*SKDIF is the interaction between the difference in GDP and that in skilled labor abundance. The sign of the coefficient is expected to be negative because the highest production is given in the area where country A is moderately small and skilled labor abundant. INV is an index of fixed setup cost to build a plant in a host country. This index shows investment climate of the host country. The larger the value, the easier the starting business in the country will be. We anticipate the sign of this coefficient is positive. TRD is the average tariff rates levied on all kinds of commodity. The sign of the coefficient is expected to be negative for the reason that high tariff rates militate against volume of the affiliate sales, especially the exports from affiliates. Carr et al. (2001) pointed out that TRD*SKDIFSQ is highly collinear with SKDIF. Thus, we drop this variable.


4. Data Sources

The main data prepared for the estimation is a panel dataset of cross-country observations for the period between 1995 and 2006. The data on foreign affiliate sales by Japanese firms is obtained from Foreign Direct Investment Database 2010 published by RIETI. The database is constructed from Survey on Overseas Business Activity (SOAB), which is a firm-level survey of foreign affiliates owned by Japanese firms implemented by METI (Ministry of Economy, Trade and Industry). The major items in the SOAB include establishment year, sales and purchase by destination market, employment, operation costs, R&D expenditures, and so on (Matsuura and Tanaka 2011). The RIETI data includes information on the destination markets so that local sales and exports from the host are available, by host country, by country of destination, and by industry. As we noted, Japan is always the home country i. There are twenty-two countries and twelve industries in the observations (Table 1 and 2). The data is converted from Japanese yen to 2010 U.S. dollars using the exchange rate from International Financial Statistics published by International Monetary Fund (IMF) and GDP deflator from World Development Indicators published by World Bank. 
     The real GDP of each country in 2010 U.S. dollars is obtained from World Development Indicators except for Taiwan. The data for Taiwan is from the Directorate-General of Budget, Accounting and Statistics.
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Table 1: List of Countries
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Table 2: List of industries

     Skilled labor abundance is defined as the sum of the occupational categories 1 (Legislators, Senior Officials and Managers), 2 (Professionals), and 3 (Technicians and Associate Professionals) in employment in each country, divided by the total employment following Carr, et al. (2001).[footnoteRef:4] Those data are obtained from Yearbook of Labor Statistics published by International Labor Organization (ILO). [4:  Although we used the same data source, the occupational categories are different from the ones in Carr et al. (2001). The reason is that the International Standard Classification of Occupation (ISCO) changed from ISCO88 to ISCO08 since 2008.] 

     The cost of investing in the affiliate country is a simple average of eight indices presented as "impediments of investment" in World Competitiveness Yearbook published by International Institute of Management Development (IMD). The indicator includes protectionism, foreign investors, investment incentives, competition legislations, labor regulations, justice, credit, and intellectual property rights. The value is ranged from 0 to 10 and a higher value implies lower investment costs.
     The trade costs used in this study are defined as simple averages of tariff rates for all products taken from World Integrated Trade Solutions (WITS) published by World Bank. The distance indicators measured in kilometers are taken from the GeoDist database, which provides bilateral geographical distances published by Centre d’Etudes Prospectives et d’Informations Internationales (CEPII).
     Summary statistics of the data and the data source are presented in Appendix (Tables A1 and A2). 


5. Estimation Results

There are five dependent variables as noted in the previous section: total sales (TSALESj); local sales (LOCALj); total export (EXPORTj); export to Japan (JPj); and export to third countries by Japanese firms (THIRDj) in order to test the difference in motives by the type of operational strategy. When the destination market of final products is in the home country, the data includes the exports by type-V firms. If the products are sold on the local market in the host country, the data contains the sales by types-H and V. In a similar manner, the data includes both types-EH and EV, when exports to the third countries is the case. These patterns are illustrated in Figure 14.
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Figure 14: Types of strategy by destination of final products

     In this paper, we utilize the pooling estimation even though there is a possibility that there is an endogeneity problem among the dependent variables and the skilled labor endowment (Tanaka 2011). The results of estimations are shown in Table 3. The first column in the table is the result given by the regression setting total sales (TSALESj) as the dependent variable. The dependent variable in the second column is the affiliate sales to the local markets (LOCALj) while the third shows total exports by the affiliates (EXPORTj). Export sales can be divided into two kinds, sales to the Japanese market (JPj) and those to third countries (THIRDj). The regression results with JPj and THIRDj are respectively shown in the fourth and fifth columns. Among eight independent variables in the baseline equation, we chose the final regression model based on the forward selection methodology under adjusted R2 as the selection criteria. Results shown in Table 3 are the final models we obtained with the methodology.
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Table 3: Results of estimations by destination of foreign affiliate

     Let us start examining the estimation result with total sales (TSALESj) to capture the general picture of the operational strategy taken by Japanese firms, first. Four variables, such as SUMGDP, GDPDIFSQ, INV, and DIS, are significant as shown in the first column. SUMGDP is positive and significant at 1% level, which implies that the larger the both markets are, the more the foreign affiliate sales increase. GDPDIFSQ also is positive and significant at 1% level. As is discussed in Section 3, if there exists a moderate difference in real GDP between countries, the sign of the coefficient becomes positive. It can be said that Japanese firms invest to a country whose GDP volume is as large as possible. Japanese firms do not setup plant in small countries. The analytical model predicts that firms will take a strategy to export from Japan to those countries. The coefficient of INV is positive and significant at 1% level, which suggests the affiliate sales increase if the host country has a favorable environment for FDI. While the coefficient of DIS is negative, it is not statistically significant. Negative sign means that the larger the distance between Japan and the host country, the smaller the foreign affiliate sales will be. However, since the sign is not significant, distance is not an obstacle for overseas strategy for Japanese firm. Based on these estimation results by setting total sales as the dependent variable, we can derive three motives of Japanese firms to setup plants in overseas, such as large country, medium sized country if it is not large, and favorable investment climate.
     Second column in Table 3 is for the case when local sales (LOCALj) is chosen as the dependent variable. This corresponds to the case of type-V or H fimrs. In the regression results, two variables, SUMGDP and GDPIDIFSQ, are positive and significant at 1% level. It suggests that Japanese affiliates are motivated to have access to the local market if the local market is large and there is a moderate difference in GDP compared to Japan, whereas distance and investment climate do not matter. It can be said that larger countries like the U.S. and China compared to Japan, or the countries that have sufficiently large GDP, such as Germany, the United Kingdom, and Brazil, might be the preferable local markets to the Japanese affiliates.
     Third column shows the result when EXPORTj is selected as the dependent variable. It corresponds to the case of mixed strategy by types-V, EH,and EV. There are two significant variables, SUMGDP and GDPDIFSKDIF. Both coefficients show the signs as expected that positive for SUMGDP and negative for GDPDIFSKDIF. The meaning of SUMGDP is clear to understand that large host leads large volume of affiliate sales. On the other hand, GDPDIFSKDIF is not straightforward to translate its meaning. GDPDIFSKDIF implies that Japanese affiliates prefer a moderately smaller market relative to Japan if the host country has abundant skilled labor. This may explain the case when Japanese MNEs build plants in the United Kingdom to serve for the vast market in the European Union (EU). If the host market is large and skilled labor is scarce there, the affiliates will not export their products to other countries but sell on the local market. This also is the case where Japanese affiliates setup affiliates in China. From these results, we can conclude that types-V, EH, and EV are motivated by more than a medium sized GDP and abundant skilled labor.
     The export to Japan is set as the dependent variable in the fourth column. This case corresponds to the type-V strategy. There are three significant variables, such as SUMGDP, SKDIF, and DIS. SUMGDP and SKDIF have positive coefficients, whereas DIS shows negative. It implies that the size of the market in the host countries matters for the export sales to Japan. Skill difference is positively significant so that affiliates export back to the Japanese market if skill difference is large. Distance shows negative sign. Thus the affiliates will not consider making sales in Japan if there is a long distance between the host and home. Based on these results, type-V firms prefer large market, cheap unskilled labor based on the rich endowment of the factor, and close location to the Japanese market.
     The fifth column shows the estimation results when we choose exports to the third country EXPORTj as the dependent variable. This case explains the activities of types-EH and EV. An interesting point here is that the coefficient related to the distance shows positive sign this time, which is opposite to the other cases. This result suggests that a long distance plays a significant role in the choice of the export-platform-type operational strategy by the Japanese affiliates. One good example is the case of the U.K. and the EU market we mentioned above. Another example is the case of Mexico to have smooth access to the North American market. GDPDIFSKDIF shows similar pattern we have seen in the case of EXPORTj.


6. Concluding Remarks

In this paper, we conduct an empirical investigation with an extended version of the knowledge-capital model, presented by Oyamada (2016). Information on the FDI activities by Japanese firms in foreign countries published by RIETI is fully utilized. The main feature of the data is that the affiliate sales are compiled by destination market, such as sales on the local market in the host country, export sales from the host, exports back to Japan, and exports from the host to the third country. The data show the destination country to which the affiliates sell the final products, in addition to the information on the volume of affiliate sales by country. The data enabled us to explore the motives by each type of operational strategy derived from the theory.
     Based on the estimation results of pooling regression, we can conclude that the most important motivation for Japanese firms to have foreign affiliates is the size of the markets represented by GDP of both home and host countries among four types of operational strategies: horizontal MNEs; vertical MNEs; horizontal MNEs; and vertical MNEs. The larger the country size is, the more the foreign affiliates make sales. Another important motivation besides SUMGDP is GDPDIFSQ. GDPDIFDQ implies that Japanese firms prefer moderately large countries to start affiliate business. In the case when the host country is rich in skilled labor, Japanese firms choose a moderately small market compared to Japan.
     In the selection of the model from all possible models, trade costs never show up, although it plays important roles in the base model. Of course, it does not directly imply that trade costs will not motivate Japanese firms to setup plants in a foreign country. We suppose that this happened because we are not using the best data for trade costs. Since we used average tariff rates for all products levied by the host country this time, there should be better measure of trade costs, such as the information provided by Economic and Social Commission of Asia and Pacific (ESCAP). We will utilize the data in our next work.
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Table A1: Summary Statistics of the Data
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Table A2: Data Source
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1. Textile 7. Electoricaly Machinery Equipment

2. Other Manufacturing 8. Information and communication electronics equipment

3. Chemica 9. Transport Equipment

4. Basic Metal 10. Presicion Instruments

5. Fabricated metal products 11. Wholesale and retail

6. General Machinery 12. Other industries
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Tota Sales Local Export Japan Third

SUMGDP 0.002*** 0.002*** 4.47E-04*** 1.98E-04*** 2.73E-04***

(14.43) (17.52) (11.05) (12.99) (9.49)

GDPDIFSQ 2.14E-16*** 1.82E-16***

(6.4) (6.96)

INV 1.11E+09*** 8.22E+07

(4.25) (1.38)

GDPDIFSKDIF -3.13E-04* -4.86E-04***

(-1.81) (-4.13)

SKDIF 1.32E+09**

(2.77)

DIS -1.37E+05 -3.15E+04** 2.74E+04

(-1.64) (-2.95) (1.53)

INTERCEPT -1.94E+10*** -1.37E+10*** -1.60E+09*** -9.75E+08*** -1.17E+09***

(-11.93) (-20.34) (-4.95) (-3.07) (-5.11)

Observations 2564 2255 2255 2255 2255

Adjusted R

2

0.21 0.26 0.058 0.0766 0.0468

*** Siginificant at 1% level, ** Significant at 5% level, * Significant at 10% level
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Variable Obs Mean Std. Dev. Min

TSALES 2944 4.69E+09 1.65E+10 0.00E+00 2.92E+11

EXPORT 2624 1.53E+09 4.87E+09 0.00E+00 8.24E+10

LOCAL 2624 3.35E+09 1.37E+10 0.00E+00 2.14E+11

JP 2624 5.24E+08 1.96E+09 0.00E+00 3.51E+10

THIRD 2624 1.01E+09 3.28E+09 0.00E+00 4.73E+10

GDP 3168 1.57E+12 2.58E+12 4.37E+10 1.48E+13

SK_R 3024 2.69E-01 1.41E-01 2.56E-04 4.77E-01

TRD 3168 6.14E+00 1.09E+00 0.00E+00 8.03E+00

INV 3168 5.94E+00 1.35E+00 0.00E+00 8.37E+00

SUMGDP 3312 6.65E+12 2.56E+12 4.89E+12 2.03E+13

GDPDIF 3168 3.58E+12 2.57E+12 -9.30E+12 5.41E+12

GDPDIFSQ 3168 1.94E+25 1.12E+25 2.28E+24 8.65E+25

SKDIF 3024 -1.01E-01 1.41E-01 -3.02E-01 1.77E-01

SKDIFSQ 3024 3.00E-02 2.54E-02 1.12E-06 9.13E-02

GDPDIFSKDIF 2880 -2.97E+11 6.84E+11 -1.60E+12 1.49E+12

TRDSKDIFSQ 3024 2.03E-01 1.87E-01 0.00E+00 7.20E-01

TRDJP 3312 5.30E+00 3.58E-01 4.56E+00 5.86E+00

TRDJPSKDIFSKDIFSQ 0.16 1.37E-01 5.74E-06 5.11E-01

DIS 3312 7.18E+03 4.22E+03 0.00E+00 1.85E+04

NEWINV 3168 6.03E+00 1.18E+00 3.43E+00 8.05E+00

INVJP 3312 5.82E+00 3.59E-01 5.06E+00 6.51E+00

TARIFF 3168 8.13E+00 8.32E+00 0.00E+00 9.07E+01

TARIFFSKDIFSQ 0.16 3.46E-01 0.00E+00 5.16E+00
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Variable  Source Published by 

Total sales of affiliate FDI Database 2010  RIETI

affiliate sales to local Same as above  Same as above 

affiliate export Same as above  Same as above 

affiliate export to Japan Same as above  Same as above 

affiliate export to third country Same as above  Same as above 

Skill  Yearbook of Labor Statistics ILO

GDP World Development Indicators World Bank

GDP for Taiwan

Directorate-General of Budget

 Accounting and Statistics

Investment Cost World Competitiveness Online World Bank

Trade Cost

World Integrated Trade Solutions

World Bank

Distance

GeoDist 

CEPII

Exchang rate* International Financial Statistics IMF

* Exchange rate is not the variable, but it is used to convert Japanese yen to U.S. dollar


