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Abstract:

This study econometrically analyzes the effects of foreign direct investment (FDI) on wages and productivity in the manufacturing sector of Turkey over the period 1993-2001. The paper is unique with its estimation of plant level fixed effects and use of continuous observations for the foreign investment variable. Using a panel dataset collected by the Turkish Statistical Office, I estimate a series of econometric models to capture the impact of plant​-level foreign equity participation on wages. I also estimate a series of spillover regressions to analyze how foreign presence in a particular sector affects the productivity level and wages of domestic plants in the same sector. My results indicate that foreign plants pay on average higher wages to their workers, and both production and non-production workers benefit from foreign ownership. However, non-production workers benefit more from foreign ownership than production workers. These two results indicate that FDI might lead to increasing wage inequality both within the plant and across plants. Moreover, I find that foreign presence at the sectoral level is associated with lower levels of productivity at domestic plants. 

1. Introduction
The resilience of foreign direct investment during times of financial crises may lead many developing countries to regard it as the private capital inflow of choice (Loungani and Razin, 2001). Emerging markets such as Turkey, Brazil, or Indonesia might turn to FDI to create employment and enable transfer of production technologies from their more industrialized trade partners. Although economic theory and some empirical evidence show that developing countries can benefit from FDI-led growth, they should also assess the potential adverse effects of multinational production on wages and output in the host economy. This study is concerned with the effects of FDI on wages in Turkey over the period 1993-2001 and analyzes econometrically whether FDI has led to increasing wage inequality or not during this period. I focus on the manufacturing sector to investigate possible channels through which multinational production might cause higher wage inequality and also study the effects of foreign presence on the productivity levels of domestic businesses.

One of the most commonly used datasets of inequality, collected by Deininger and Squire (1998), finds that inequality reduces income growth for the poor but not for the rich, which suggests that FDI-led growth might leave behind the unskilled and underprivileged segments of the society if it also increases aggregate inequality. Similar findings are also reported by Barro (2000) who finds that that higher inequality tends to retard growth in poor countries and encourage growth in richer places. An inquiry into how FDI affects wage inequality thus becomes more critical in crafting policies directed towards attracting foreign investment and spreading its benefits to the whole population. 

The distributional consequences of multinational production for skilled and unskilled labor have been extensively studied for the United States and other developed countries, but much less so for developing countries (Harrison and Hanson, 1999). This study aims to fill part of that gap in the literature by providing empirical evidence on Turkey which has not been studied in this respect before.  I use plant-level data to estimate how foreign ownership affects the average wages of production and non-production workers as well as the average plant wage in the manufacturing industry. Wage inequality is analyzed econometrically by estimating the returns to working at a plant that has at least some foreign equity participation as compared to the returns for working at domestic plants. The study is unique in its methodological approach that econometric estimations can control for plant specific fixed effects and also use continuous observations for the foreign investment variable.
My major finding is that foreign ownership significantly and positively affects the overall plant wage. Furthermore, econometric analysis shows that both production and non-production workers benefit from foreign ownership, but non-production workers more so than production workers. These findings suggest that foreign direct investment might lead to increased wage inequality both across plants and within plants.
This study also tests whether foreign presence in a sector positively or negatively affects the domestic plants in that sector in terms of productivity and wages. I run a series of ‘spillover regressions’ which examine the existence of such productivity and wage spillovers from foreign plants to domestic plants. My results indicate that foreign presence in a sector significantly reduces the productivity level of domestic plants within that sector. Falling productivity at domestic plants might also be one reason for why foreign direct investment can lead to increasing wage inequality.

The paper is structured as follows. Section 2 summarizes the general trends in foreign direct investment and wage inequality in Turkey during the period under focus. Section 3 justifies the choice of the data that are used, while sections 4 and 5 provide a review of the theoretical literature and the empirical evidence, respectively. Section 6 provides the details on the dataset that is used and presents the methodological framework. Section 7 includes the econometric results, and Section 8 concludes.
2. 
General Trends in Foreign Direct Investment and Wages
Moran (2002) identifies two distinct forms of foreign direct investment in manufacturing operations in the developing world: in the first, the foreign investor sets up operations primarily aimed at providing goods and services to the host economy; in the second, the operations are set up in order to produce goods and services that fit into the parent firm’s regional or global sourcing network and reinforce the parent firm’s competitive position in international markets (i.e. for export purposes). These two types of FDI are also referred to, respectively, as ‘horizontal’ and ‘vertical’ FDI. In its broadest terms, foreign direct investment consists of the acquisition of physical capital in another (host) country, usually in the form of a production facility or a retail establishment owned at least in part by a parent firm in the source (home) country (Brown et al, 2002). While the share of mergers and acquisitions in FDI operations has steadily increased over the past years, most FDI into developing countries takes the form of ‘greenfield’ investment, which broadly means direct investment in new facilities of a manufacturing plant, office, or other physical firm-related structure, or the expansion of existing production facilities within the plant. Greenfield investments add to the physical capital of the host country, which have the ability to affect factor prices and productivity. 

Moran (2002) provides an informative summary of flows of FDI and wages in developing economies. The flow of foreign direct investment to the more advanced industrial (i.e. more capital-intensive) sectors in developing countries – including electrical equipment, electronics, semiconductors, auto parts, industrial machinery, chemicals, medical equipment, and pharmaceuticals – is roughly twenty-five times larger than the flow to low-skill, labor-intensive operations (Moran, 2002). While the chemicals, electronics and electrical machinery, transportation equipment, machinery, and industrial equipment sectors had a total stock of $141 billion in FDI as of 1997, expressed in 2000 dollars, the total stock that the textiles, clothing, leather, and footwear sectors had was only $14 billion, which is less than 1% of the total FDI stock in the developing world. The textiles, clothing, leather, and footwear sectors were only able to capture $1 billion in FDI inflows as of 1997 out of a total $26 billion in flows of investment. In light of the existing evidence for a big group of developing countries summarized by Moran (2002), it is evident that FDI stocks in and flows to the developing world typically favor more capital-intensive sectors that tend to pay higher wages to their workers. 

A similar picture arises in the wage rates that are paid in different sectors of the economy which vary in their capital (or skilled-worker) intensity. While the average hourly rate in the period 1997-2000 for production workers and production supervisors in the textiles, clothing, leather, and footwear sectors in the Philippines was $0.88 in 2000 dollars, the hourly rate ranged between $1.02-5.97 in the transportation equipment, machinery, and industrial equipment sectors; between $0.83-5.97 in the electronics and electrical machinery sectors; and between $0.96-5.97 in the chemicals sector within the same period (Moran, 2002). As Moran (2002) argues, by far the largest flows of foreign direct investment go to sectors that pay production workers two to five times more than what is found in garment, textile, and footwear plants within the same country; and, across developing countries, the multiples may be several times higher. Hence, the sector-bias of FDI flows and their effect on wages are strikingly manifest in the developing world. It is thus imperative to control for sector when econometric analysis examines the impact of foreign direct investment on wages. 


2.1 General Trends in Turkey

As one of the most dynamic emerging markets, Turkey has been able to attract steadily increasing flows of FDI into a wide variety of its industries. The rapid liberalization of the economy starting in the mid-1980s and continuing into the last decade of the millennium has allowed more foreign investors to acquire stakes in Turkish businesses. Table 1 below shows the inward FDI stock as a percentage of GDP and inward FDI flows as a percentage of gross fixed capital formation in the period 1993-2001, which is the period under the focus of this study. 

Figure 2-1 shows that the inward FDI stock rose gradually from 7.47% of GDP in 1993 to 13.52% of GDP in 2001, with sharp increases in 1994 and 2001, the years in which Turkey experienced two financial crises differing in size. These hikes in the FDI stock pattern can be traced back to the declining levels of GDP due to the crises, which dropped 27% from 1993 to 1994 and 26% from 2000 to 2001. One can also see a tremendous increase in the pattern of inward FDI flows as a percentage of gross fixed capital formation in 2001. These hikes in inward FDI flows can be explained by “fire sale” FDI, which occurs due to problems of adverse selection and excessive leverage.
 Excluding this last observation in the data, Turkey saw its inward FDI flows rise from 1.33% of gross fixed capital formation in 1993 to 2.20% in 2001.  


Figure 2-1

Percentages of FDI Stock and Flows in Turkey, 1993-2001
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Source: UNCTAD World Investment Report 2006.




Figure 2-2 below shows the steady increase in the FDI stock of Turkey from 1993 to 2001 in dollar terms. There was a 46% increase in the FDI stock of Turkey over this period, which stood close to $ 20 billion at the end of 2001. New foreign direct investment on a yearly basis fluctuated between $ 608 million and $ 982 million in the period 1993-2000. There was a remarkable increase in new foreign direct investment in 2001, which totaled $ 3,352 million in that year. 


The sectoral breakdown of FDI inflows is of special importance to the current study as this might reveal potential biases in the estimation of wages that foreign firms pay. As discussed above, most of the new foreign investment in developing countries has been channeled into relatively capital-intensive industries, which typically employ less labor than other industries and pay higher wages. A similar pattern is also observed in
Figure 2-2

FDI Stock and Flows in Turkey, 1993-2001
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Turkey. Figure 2-3 below depicts the sectoral breakdown of FDI inflows in Turkey during the period 2002-2005.
 The sixth column in the table shows the total amounts of new foreign direct investment in Turkey during this period. As can be readily seen, most of the new foreign investment has gone into three sectors: food products and beverages; motor vehicles, trailers, semi-trailers, etc; and chemicals and chemical products. While these data show that new investment at the beginning of the decade has favored some sectors over others, it would be more informative to look at the sectoral breakdown of the stock of FDI in the period under our focus. Unfortunately, data for the stock of FDI at the sectoral level are unavailable. The cautionary note one should take away from Figure 2-3 is, however, that econometric analysis should control for sectors when estimating wages.
Figure 2-3

The sectoral breakdown of FDI inflows in Turkey, 2002-2005 (Million $)


	Sectors
	2002
	2003
	2004
	2005
	Total

	Food Products & Beverages
	14
	249
	32
	62
	357

	Textiles


	10
	8
	14
	184
	216

	Chemicals & Chemical Products
	9
	9
	39
	173
	230

	Machinery & Equipment
	13
	17
	8
	12
	50

	Electrical Machinery, etc.
	2
	4
	2
	14
	22

	Motor vehicles, 

trailers, etc.
	33
	145
	35
	49
	262

	Furniture, etc.


	--
	2
	--
	4
	6

	Other Manufacturing
	19
	14
	38
	216
	287

	Total
	100
	448
	168
	714
	1,430


Source: Turkish Central Bank. www.tcmb.gov.tr 

Further biases could arise from the geographical dispersion of new foreign investment in a country (See Map 1 below for the geographical orientation of Turkey). Such biases could be more acute especially in developing countries which often create economic zones of attraction and have varying levels of infrastructure in their different regions. Proximity to major sea ports and transportation routes also plays an important role in the decisions of foreign firms when they are setting up new plants. Map 2 below shows the location of FDI firms by city which were established at any point during the period from 1954 to 2005 in Turkey. The map reveals that foreign firms operating in Turkey during this period were agglomerated in the port cities of the southwest which share a coastline with the Mediterranean Sea. Foreign firms were also heavily located around the Marmara Sea, which connects the Black Sea with the Aegean Sea through the Bosporus and the Dardanelles straits, and especially in Istanbul. The only city which was able to draw a significant number of foreign firms but which does not have a sea port is Ankara, the capital city of Turkey. Map 3 below shows that the geographical bias of new foreign investment continued in 2005, with the three major cities of Istanbul, Ankara, and Izmir attracting the lion’s share of the investments. We should note, however, that these maps capture overall FDI inflows into the country and not just into the manufacturing industry. As such, most investment in industries such as banking, entertainment, retail, etc. are listed under Istanbul and less so under Ankara, where most businesses have their headquarters. 
Map 1: The Political Map of Turkey
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Source: University of Texas Libraries. http://www.lib.utexas.edu/maps/turkey.html 
Map 2: Geographical Dispersion of FDI Firms by Cities in the period 1954-2005

(1 Red Dot: 1 Firm)
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Map 3: Geographical Dispersion of FDI Inflows by Cities in 2005

(1 Blue Dot: $100,000)
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2.2 Wage Inequality Trends in Turkey
Reliable wage inequality measures at the international or even at the national level are hard to come by. There exists no official wage inequality measure collected by the Turkish authorities. Instead, we present here the measures computed by the University of Texas Inequality Project (UTIP), run by James Galbraith and his colleagues at the University of Texas.
 The UTIP calculates THEIL indices using industrial, regional, and sectoral data.
 A higher THEIL index corresponds to a higher level of wage inequality. Figure 2-4 below provides the wage inequality trend in Turkey in the 1990s and compares this to the wage inequality trends in the United Kingdom, Sweden, the United States, and Brazil. As can be seen from Figure 2-4, wage inequality has been high in Turkey, at times approaching the levels of wage inequality in Brazil, which has traditionally been a high inequality country. However, there was no particular trend in the direction of the wage inequality measure of Turkey during the 1990s. 

Figure 2-4

The Wage Inequality Trend in Turkey, 1990-1998
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Source: University of Texas Inequality Project, www.utip.gov.texas.edu.
Recent economic literature has highlighted the increase in income and wage inequality in many countries. There is supporting evidence, for both industrialized and developing countries, for the increase in inequality between skilled and unskilled workers, as well as for skill premia for workers with higher education (Figini and Gorg, 2006).
 Trade and skill-biased technological change have been argued to be the drivers behind the increasing levels of inequality in the South as well as in the North. Robbins (1996) shows that the relative demand for skilled workers rose during episodes of trade liberalization in Argentina, Costa Rica, Colombia, Chile, Mexico, and Uruguay during the 1980s and the early 1990s. The current study tries to identify whether foreign direct investment affects wage inequality and studies the existence of wage and productivity spillovers in Turkey.

2.3 Main Sources of Foreign Direct Investment in Turkey
Table 2-5 below shows the main sources of FDI in Turkey as recorded by the General Directorate of Foreign Investment
. France and Germany have traditionally been the major investors in Turkey in terms of approved investment, followed by the United States. Because of the absence of a bilateral tax treaty until 1998 with the US, much of the US-origin capital has been invested in Turkey through third-country subsidiaries (Loewendahl and Ertugal-Loewendahl, 2001).
 In terms of foreign equity firms, Germany is by far the leading source of FDI, and German firms account for almost 18% of all FDI projects in Turkey. Table 2-5 reveals that most of the foreign capital in Turkey originates in the major countries of Europe, mostly because of Turkey’s geographical proximity to continental Europe and its relatively cheap but well educated labor force, which makes Turkey a competitor in attracting FDI against eastern European countries such as Hungary, the Czech Republic, and Poland, as well as Greece. 
Table 2-5 

Major sources of FDI in Turkey, cumulative to March 2000.

	Country
	Approved Investment (Million $)
	Number of Foreign Equity Investment Projects

	France 
	5,364.78
	243

	Germany
	3,487.14
	897

	United States
	3,028.38
	316

	Netherlands
	2,972.69
	316

	Switzerland
	2,001.55
	198

	United Kingdom
	1,825.21
	317

	Italy
	1,598.26
	182

	Japan
	1,284.24
	49

	Other Countries
	4497.98
	2,506

	Total
	26,060.4
	5,024


Source: www.treasury.gov.tr 

3. Measuring Wage Inequality

While there exists some databases of income inequality measures at the country level such as the one collected by Deininger and Squire (1996), wage inequality databases and plant-level data are empirically more viable to use than aggregate income inequality measures as the former are more consistent in their methodology and availability of data. More importantly, the theoretical linkages between wage income and FDI are more readily identifiable and empirically testable, which leads to the choice of wage inequality as the focus of this study rather than income inequality. Moreover, labor is the main asset owned by the unskilled workers of an economy and average wages in occupations or industries employing mainly low or unskilled labor will reveal what is happening to the returns to the labor of the poor in general (Milanovic and Squire, 2005). Changes in wage inequality will therefore directly reflect how different parts of the labor force share the benefits brought about by foreign investment. It is especially useful to observe the changes in regional or sectoral wages differentiated by the ownership of firms to identify spillover effects. 

There exist two major datasets of wage inequality. The first of these is the Occupational Wages around the World (OWW) dataset, collected by Richard B. Freeman and Remco H. Oostendorp who used annual wage data collected by the International Labor Organization (ILO).
 The second major database of inter-industrial wage differences was created by James Galbraith and associates and is known as the University of Texas Inequality Project (UTIP) database.
 However, neither of these databases provides any information on foreign ownership nor presents firm-specific information which is crucial in econometric wage estimations.  While one can get an idea about the average pay levels in a variety of industries, there is no information available on FDI stocks or inflows for an economy which are broken into these industries following the same definition. Hence, the two major databases on wage inequality do not allow one to analyze the impact of foreign ownership and multinational production on wages in an economy. 

I instead choose to work on plant-level data for a number of reasons, some of which have already been mentioned above. Most importantly, studies that use aggregate wage inequality measures can estimate the impact of FDI on wages only through the channel of capital flows; they would fail to identify the effects of foreign investment that arise from other avenues such as industrial organization. Additionally, any study that attempts to determine the true effect of foreign ownership on wages for workers with similar educational or occupational backgrounds must control for other determinants of wages. The most important control variables that have been used in the literature are sector, plant size, region, and skill intensity. These variables can be captured only in a plant-level study since country-level aggregate measures of FDI and wage inequality broken down into each of these categories do not exist. Moreover, aggregate measures of wage inequality fail to account for distinctive characteristics of firms (such as exporter status) that workers are affiliated with, thereby possibly giving rise to lurking variable biases. 

An additional control variable, which has a crucial role for this study, is labor productivity, which is usually higher at foreign firms than domestic firms. Aitken and Harrison (1993) find that for Venezuelan manufacturing plants, after controlling for capital stock and factors affecting productivity such as size, industry and location, higher foreign equity participation is strongly correlated with higher plant total factor productivity. Labor productivity, however, can be included in econometric specifications only when working with plant-level data. Plant-level data also have the advantage of reflecting short-term changes in the performances of individual plants, which might affect worker wages. Such short-term fluctuations in firm performances are not reflected in aggregate wage inequality measures. 
4. Review of Theory 

Brown et al (2002) identify four major routes through which foreign direct investment can affect wages and employment. The first is as a conveyer of additional capital to the host country, either as an addition of the world’s capital stock or in place of capital that would otherwise be in the home country. This would imply mobility of capital across borders and one can apply general equilibrium models that one regularly encounters in international trade theory to predict how factor prices adjust. The second is that foreign firms use more up-to-date technologies that may also ‘spill over’ to domestic firms and workers in the host country. These spillovers might take place through labor mobility or through increased competition for domestic firms.
 Thirdly, multinational production may involve different sets of production activities which would affect factor prices at the host economy depending on the skill mix of the part of the production that is carried out at the new plant in the host economy (in other words, production that is off-shored). Lastly, Brown et al (2002) considers the multinationals’ power to set prices and/or wages to a degree that perfectly competitive firms could not. Brown et al (2002) competently summarizes each of the trade theoretical arguments on the effects of FDI on wages of skilled and unskilled workers in the developing world. 

Endogenous growth theory also foresees a role for foreign direct investment as a catalyst for higher sectoral productivity and technological penetration. As evidence for the penetration of ideas and how foreign investors can play a role in economic development, Romer (1993) points out the example of investors from Hong Kong in China’s outstanding FDI performance in the late 1980s. According to Romer (1993), investors from Hong Kong not only provided more than 60% of all the FDI in China and acted as intermediaries from other countries, but they also supplied crucial expertise in areas such as marketing, management, training, and technology acquisition. In a review of the export promotion policies and the establishment of an export processing zone (EPZ) in Mauritius during the period between 1970 and 1990, Romer (1993) again argues that participation by foreign investors in the EPZ was highly responsive both to direct costs such as tax rates and wage rates, and to the perceived indirect costs associated with macroeconomic and political instability. Therefore, FDI flows might constitute an important channel through which macroeconomic stability and policy can lead to higher growth and technological penetration into an economy. 

One need also look beyond the classical international trade models or new growth theories to understand how increased foreign investment in an economy might lead to a change in factor prices. The industrial organization approach to foreign direct investment suggests that multinational firms possess intangible productive assets such as technological know-how, marketing and managing skills, export contacts, coordinated relationships with suppliers and customers, and reputation (Aitken et al, 1996). The access to such intangible productive assets is presumably what gives foreign investors the productive advantage over local investors who lack such assets. Due to the intangibility of such assets, it is through some foreign ownership rather than a direct flow of capital or technology from abroad, for example, through licenses, which makes it less costly for foreign subsidiaries to acquire such knowledge. Hence, direct investment is the manner in which the multinational firm overcomes the market imperfections related to the sale of intangible productive assets (Aitken et al, 1996). We discuss the industrial organization approach to foreign direct investment and the role of multinationals in new trade theory in more detail below.

If foreign investors bring ideas and intangible assets to the host country, one way to capture this effect is to look at domestic wages. An inflow of ideas into the host economy will tend to increase the marginal productivity of workers working at foreign-owned plants and thus put upward pressure on wages. If this productivity advantage is significant, equilibrium wages should rise in response to increases in FDI (Aitken et al, 1996). Moreover, foreign firms may be more profitable than local firms due to their presumably better knowledge about international markets, export contacts, or other ‘intangible’ assets, and as Blanchflower et al (1996) argue, wages can be positively correlated with profits. Soderbom and Teal (2001) empirically show the presence of such a relationship in the case of Ghana. 

Until about the early 1990s, the analysis of multinational firms was largely distinct from trade theory. Multinational firms were assumed to be partial equilibrium in nature while trade theory maintained the assumptions of constant returns to scale and perfect competition (Markusen, 2000). As the new trade theory developed in the 1980s, multinationals were still out of the picture. Markusen (2000) provides a review of the recent work which builds on the industrial organization approach to trade by incorporating multinationals into formal general-equilibrium models. The departing point of this theory is that firms incur significant costs of doing business abroad relative to domestic firms in those countries; therefore, multinationals must have offsetting advantages, which can be summarized as follows (Markusen, 2000):

a) Ownership advantage: the firm must have a product or production process such that the firm enjoys some market power in foreign markets;

b) Location advantage: the firm must have a reason to locate production abroad rather than continue in the home country, especially if there are scale economies at the plant-level;

c) Internalization advantage: the firm must have a reason to exploit its ownership advantage internally, rather than license or sell its product/process to a foreign firm.

The industrial organization approach outlined above suggests that multinationals consider a number of things when they decide to engage in direct investment abroad. Different incentives (in terms of the advantages identified above) will induce different multinationals to pursue their production abroad. This may result in a specific sample of foreign firms in developing economies, especially if benefits from scale economies or monopolistic competition are great. For example, one may expect to see larger than average plant sizes for multinationals whose production is characterized by high returns to scale. 

An important finding by Markusen (2000) is that investment liberalization has a skilled-labor bias for source countries, but it might also have a skilled-labor bias for host countries. The latter effect emerges when branch plants of foreign multinationals draw factors from less skilled-labor intensive sectors rather than from competing, skilled-labor intensive local firms.  If this is the case, we would expect that a greater presence of multinationals will benefit skilled workers in a given sector more than the unskilled sectors, which might be a major source of wage inequality.
Multinational sales have grown rapidly over the last few decades and outpaced the expansion of trade in manufactures (Helpman et al, 2004). However, each multinational chooses to serve a foreign market through a variety of ways: they can export their products to foreign customers, serve them through foreign subsidiaries, or license foreign firms to produce their products. The focus of the current paper is on the second of these options, alternatively labeled foreign direct investment, which has increased both in volume and importance over the past years. According to UNCTAD (2002), foreign affiliates of multinational corporations accounted for 11 percent of world GDP and 35 percent of world trade in 2001. Among the options that multinationals face in serving foreign markets, FDI stands as the most conducive channel through which both the physical and the intangible productive assets of these corporations can be transferred to the producers in the developing world. It is therefore essential to identify whether there exists a systematic relationship between the characteristics of business firms, which would impact the wages they pay, and their participation in foreign investment. 

In this regard, Helpman (2006) provides a useful review of the literature on the alternative forms of involvement of business firms in foreign activities arising from the individual firm’s response to its own characteristics, the nature of the industry in which it operates, and the opportunities afforded by foreign trade and investment. Helpman (2006) observes that exporting firms and firms that are engaged in FDI are not a random sample of the population of firms in an industry, but they rather share some distinct characteristics that set them apart from the firms serving the domestic market only. It is found that only a small fraction of firms export and that these exporters are larger and more productive than firms that serve only the domestic market.
 Moreover, only a small fraction of firms engage in FDI, and these firms are larger and more productive than exporting firms. Hence, there exists a lot of within-industry heterogeneity, and the distribution of firms by size or productivity varies substantially across industries (Helpman, 2006).

A theoretical model of monopolistic competition with firm heterogeneity in light of the new trade theory was first developed in an influential paper by Melitz (2003) which attempted to explain the observed productivity differences between firms that choose to serve domestic and foreign markets differently. Helpman et al (2004) further Melitz’s analysis to compare productivity differences between exporting firms and firms that invest directly abroad. Their main insight comes from the proximity-concentration trade-off
, which holds that firms invest abroad when the gains from avoiding trade costs outweigh the costs of maintaining capacity in multiple markets (Helpman et al, 2004). While exporting involves lower fixed costs as firms already produce domestically, FDI involves lower variable costs – by choosing FDI instead of exporting, the firm gives up concentration of production, which raises its fixed costs, but saves on variable costs and possibly on unit production costs. 

Using this theoretical framework, Helpman et al (2004) show that the most productive firms serve the foreign market via subsidiary sales (i.e. FDI), lower productivity firms serve the foreign market via export, and still lower productivity firms serve only the domestic market.  The authors’ formulation is supported empirically by data from the BEA (Bureau of Economic Analysis), which cover 52 manufacturing sectors and 38 countries, showing that cross-sectoral differences in firm heterogeneity predict the composition of trade and investment as predicted by their model. On an important note, Helpman (2006) highlights the fact that since more productive firms produce more output, this sorting pattern also implies that multinational firms are larger than exporters, and exporters are larger than firms who serve only the domestic market. I can thus expect a correlation between the size and productivity of the firms in my dataset, both of which might be driving the observed higher wages paid by multinationals. 


The theoretical background on multinationals and international trade show that a study aiming to analyze the effects of foreign direct investment on wages should follow a plant level analysis in order to capture the motivations of a business firm that engages in direct investment abroad. As Loungani and Razin (2001) argue, FDI is not only a transfer of ownership from domestic to foreign residents but also a mechanism that makes it possible for foreign investors to exercise management and control over host country firms – that is, it is a corporate governance mechanism. The industrial organization approach to the theory of multinationals highlights this mechanism and such plant specific effects cannot be readily captured by the data collected on individual firms. Econometric studies that studied the relationship between FDI and wages in the past have underplayed this mechanism, which will be discussed in more detail in the next section. Models a la Melitz (2003) with heterogeneous firms under monopolistic competition indicate that foreign firms might self-select themselves into high productivity sectors, and earlier econometric studies have controlled for sector and other effects. However, there is only one study published so far (Lipsey and Sjoholm, 2001) which analyze both industry wide and plant specific effects, although only to a small degree.
 It is this gap in the literature that the current study is aiming to fill.
Foreign-owned firms influence the distribution of incomes partly because they demand different types of labor and pay higher wages than local firms both to their unskilled and skilled workforce. One can assess the impact of foreign investment on wage inequality by focusing on the effects for skilled versus low-skilled or unskilled labor and by analyzing whether there are wage spillovers to the local firms or not. In the latter case, the lack of wage spillovers to the local firms would imply a heightening wage inequality if the portion of the labor force employed in foreign firms is smaller compared to local firms. In the former case where the focus is on skilled versus unskilled labor effects, the rates of return to various levels of skills and the composition of the production at foreign plants (i.e. skill intensities) would determine the direction of the level of wage inequality. At a global level, some FDI is attracted to countries that are abundant in unskilled labor relative to other countries; however, foreign firms may still employ labor that is relatively skilled by local standards (ODI, 2002). There are several reasons why FDI might increase the demand for, and wages of, relatively skilled labor in developing countries.

First, in addition to initial efficiency differences, FDI could induce faster productivity growth of labor in both foreign and domestic firms (Te Velde, 2003); in the former through technology transfer and in the latter by spillover effects. Such productivity change could favor skills, such as the establishment of electronics factories with research and development departments or plants that require skilled workers to operate imported machinery. As more workers are trained at foreign-owned plants and learn to use high-tech equipment, labor mobility can facilitate the upgrading of skills at the local plants as well. Hence, if productivity growth induced by FDI is skill-biased, FDI may increase skill-biased technological change (Berman and Machin, 2000) and increase returns to skills. 

Second, foreign-owned firms might sort on education, in the absence of knowledge of the quality of local workers, and pay more accordingly (Te Velde and Morrissey, 2001). In addition, skilled workers are usually in a stronger position than less-skilled workers because they possess key skills in relatively scarce supply and may have better negotiation skills (Te Velde, 2003). These two effects together would work to widen the gap between the earnings of the relatively scarce skilled workers and the abundant unskilled workers.

Third, as the previous discussion on the general trends in FDI in developing countries has shown, foreign firms tend to locate in skill-intensive sectors. Labor-intensive sectors such as textiles and apparel can capture only a minute portion of the total flows of foreign investment directed to the developing world. Therefore, if FDI causes a relative expansion of skill-intensive sectors, this will improve the relative position of skilled workers and raise wage inequality (Feenstra and Hanson, 1997). 

Lastly, wage inequality might be driven by on-the-job training and education offered by foreign-owned firms, which tend to engage in this practice on a much wider scale than their local counterparts. ODI (2002) argues that much of the training benefits skilled workers despite all segments of the labor force within the plant receiving some sort of training. This argument draws partly from the discussion on how much plants (local and foreign) invest in the human capital of their workforce. A final factor that might also benefit skilled workers over unskilled workers arises from the efficiency wage argument, whereby foreign firms want to attract the best talent and work effort in a given locale and thus need to pay higher wages.

5. FDI and Wage Inequality: Empirical Evidence

Almost all evidence on FDI and wages shows that there is a positive association between foreign ownership and wages for all types of workers (ODI, 2002). This finding is sustained both in developed and developing country studies. However, theory suggests that skilled workers might benefit more from foreign ownership than non-skilled workers, with the effect being more pronounced in developing countries. While plant-level studies generally support this hypothesis, country-level studies provide mixed evidence on FDI’s impact on wage dispersion, especially for more industrialized countries. 

The empirical literature on the issue is divided broadly into three categories: first, there are macro studies that link general flows and/or stocks of foreign direct investment in a country with an overall measure of (occupational) wage inequality. Second, studies at the plant-level use data collected through industrial surveys which control for firm-level, and in some cases worker-level, characteristics. Most of the plant-level studies include foreign ownership as an indicator variable in their econometric estimations and the lack of consistent panel data for individual firms renders plant-specific fixed effects estimations impossible. Third, published evidence on foreign investment and wages in developing countries comes from ad hoc observations and surveys and case studies on individual companies.

Most evidence on the relationship between FDI and wage inequality at the macro level is for developed countries, namely the US and Western Europe. Bloningen and Slaughter (2001) find that multinational activity was not significantly associated with skill upgrading within the US manufacturing sectors over the period 1977-1994, although Te Velde (2001) finds evidence for a sector bias towards using skilled workers.  Figini and Gorg (1999) use industry level data for the Irish manufacturing sector to find a positive link between relative wages (skilled/unskilled wages) and FDI. In a similar study for the United Kingdom, Taylor and Driffield (2005) find significant effects of foreign investment on wage dispersion in UK manufacturing. Notably, the Irish and UK manufacturing studies find that there is a non-linear relationship between FDI and wage inequality – inward FDI increases wage inequality but at a decreasing rate over time. A similar effect is evidenced for developing countries in a recent paper by Figini and Gorg (2006), who use an unbalanced panel of 103 countries with yearly data over the period 1980-2002. 

Among other cross-country studies which studied the links between FDI and inequality for developing countries, Tsai (1995), using a sample of 33 developing countries, finds that FDI increased inequality only in some Asian countries. Similarly, Gopinath and Chen (2003), using a sample of 11 developing countries, find that FDI flows widens the gap between skilled and unskilled workers’ wages in developing countries, although cross-border capital movements seem to bring about a cross-country convergence of wages. 

In addition to the above evidence on FDI’s impact on wage inequality in developing countries, Te Velde and Morrissey (2002) find, using ILO data for wages and employment by occupation, no strong evidence that FDI reduced wage inequality in five East Asian countries (Korea, Singapore, Hong Kong, Thailand, and Philippines) over the period 1985-1998. Controlling for domestic influences such as wage setting and supply of skills, they find that FDI has raised wage inequality in Thailand and that FDI raised wages for all types of workers.  In the period 1970-2000, Thailand in particular attracted a quarter of FDI flows in the capital-intensive and relatively skill-intensive chemical, machinery and electrical manufacturing sectors (ODI, 2002). This suggests that the sector bias of investment flows from abroad can be instrumental in determining relative wage patterns in the host economies. 

Country-level studies carry the potential problems of sector bias and missing any relevant variables in predicting wage inequality. Theory suggests and empirical evidence supports the proposition that foreign direct investment might be attracted to the capital- and skill-intensive industries in the developing world. Data restrictions hinder researchers from being able to identify the figures channeled into foreign investment by sector and relating them to accurate wage data in these sectors. Moreover, there is not an extensive literature that tries to identify the determinants of wage inequality, which tends to be driven on a large scale by country specific effects. Hence, studies that try to link FDI with wage inequality at the country level are susceptible to several pitfalls which might lead to biased results.   
Empirical evidence for the impact of FDI on wages in developing countries is more abundant at the plant (micro) level when compared to the macro level. Three important studies that provide empirical evidence for East Asia (Lipsey and Sjoholm, 2001, Matsuoka, 2002, and Zhao, 2001) all seem to support the hypothesis that foreign firms on average pay higher wages to their workers, but skilled workers benefit more from the higher pay than non-skilled workers. 

Lipsey and Sjoholm (2001) analyze survey evidence for all plants in Indonesia that employ more than 20 workers, with 19,911 plant managers responding to their survey in 1996 and providing information on value-added, energy inputs, location, and labor characteristics for production and non-production workers. They find that foreign-owned firms pay 12% more for blue-collar and 22% more for white-collar workers than the local firms do. They also find that about one-third of the foreign ownership premium for labor of a specific quality was accounted for by region and industry, one-third by inputs and plant size, leaving one-third of the premium unexplained (Brown et al, 2002). Hence, naïve regressions that leave out plant-specific characteristics and use aggregate wage inequality measures are likely to overestimate the impact of FDI on wages. Lipsey and Sjoholm (2001) also consider whether there are wage spillovers to local firms. They find that the presence of foreign owned firms in an industry significantly and positively affected the wages paid by domestically owned firms in Indonesia, regardless of whether industries were defined at the 2-, 3-, or 5-digit level. 

Using the industrial census data for 1996 and 1998, Matsuoka (2001) analyzes wage differentials between local plants and multinational corporation plants in the manufacturing sector of Thailand at each industry level. Controlling for labor productivity, region, and industry, Matsuoka (2001) finds that foreign owned plants paid 20% more for non-production and 8% more for production workers in 1996, while they paid 28% and 12% more respectively for non-production and production workers in 1998. This suggests that both production and non-production workers sustained and even furthered their relatively better wage rates with respect to their counterparts at domestically owned plants during the tumultuous Asian financial crisis of 1997. The increase in the wage differentials also suggests that the 1997 financial crisis might have played a role in increasing wage inequality in Thailand. Matsuoka (2001) also finds that the existence of FDI related wage differentials is associated with plant-specific effects rather than industry-specific effects. 

Zhao (2001) approaches the relationship between foreign direct investment and relative wages from an untraditional point of view. He argues that in an economy with institutional segmentation in the labor market and high mobility costs, foreign investors have to pay higher wages to hire skilled labor, but do not need to do so for unskilled labor. Testing his theory against data collected from a 1996 household survey of 4798 urban registered households in six provinces of China
, Zhao (2001) finds that less educated workers earn significantly less in foreign owned establishments than in state owned enterprises, but more educated workers earn more in foreign owned establishments than in state owned enterprises.

In addition to the micro-level studies for East Asia, there have been informative studies carried out for Latin American and African countries which also point to higher relative wages as a result of FDI presence. Among the most significant of these, Aitken, Harrison, and Lipsey (1996) analyzed plant-level data on Mexican and Venezuelan manufacturing establishments and compared the wage differentials in these countries with that of the United States. Their dataset covered 2,113 plants in Mexico, which were surveyed concerning factor usage, sales, equity ownership, and input and output prices, while for Venezuela, data were available on foreign ownership, assets, employment, input costs, and location for all plants employing more than 50 workers. Controlling for firm characteristics, industry, and region, foreign-owned establishments are shown to have paid 29% more in Venezuela in 1987 and 22% more in Mexico in 1990 to skilled workers compared with domestic firms, whereas the wage differential was 22% more in Venezuela and 3.3% more in Mexico for unskilled workers in the same years. The authors also found that while the presence of foreign ownership significantly raises wages within the plant in all three countries, the impact spills over into locally-owned plants only in the United States. This finding is in contrast to the study by Lipsey and Sjoholm (2001), who show some evidence of a positive spillover in Indonesia. 
Further evidence for the existence of higher wage premia at foreign owned plants is presented by Feenstra and Hanson (1997) who study the impact of foreign owned capital on the skilled-labor wage premium in Mexico during the period 1975-1988. Feenstra and Hanson use labor-market census data for nine 2-digit ISIC categories in 32 states for the three periods, 1975-1980, 1980-1985, and 1985-1988. They find that growth in FDI is positively correlated with an increase in the relative demand for skilled labor and that between 1985 and 1988, FDI accounted for 52.4% of the increase in the wage share of non-production workers in the border region.

Similar relationships between FDI and relative wages also emerge in studies that look at some African economies. Using firm-level data for the manufacturing sector in Morocco for the period 1985-1989, Haddad and Harrison (1993) find that the average wage level in foreign owned firms is 30% more than in the domestically owned firms. In a cross-country study that uses data from the early 1990s, Te Velde and Morrissey (2003) also find comparably higher wages paid by foreign owned establishments in five Sub-Saharan African countries (Cameroon, Ghana, Kenya, Zambia, and Zimbabwe). The study by Te Velde and Morrissey (2003) differs from others by estimating wage equations for individual workers with similar backgrounds. Taking the FDI variable as defining any establishment with some foreign ownership and controlling for both firm characteristics and educational and occupational backgrounds of workers, the authors find that foreign ownership is associated with an 8-23 percent increase in individual wages (conditional on age, tenure, and education). 

Brown et al (2002) summarize the evidence to show that the FDI wage premium is a consequence of total factor and labor productivity gains associated with foreign ownership. The hypothesis that productivity gains and foreign ownership are positively correlated is shown to hold empirically by several studies, including Aitken and Harrison (1993) for Venezuela, Haddad and Harrison (1993) for Morocco, Harrison (1996) for Cote d’Ivoire, and Luttmer and Oks (1993) for Mexico. Hence, the estimated impact of foreign ownership on relative wages reported in the studies above that do not control for factor and labor productivity are likely to have overestimated the variable of interest.

Lastly, there is ad hoc and case study evidence which guide our knowledge of empirical evidence about the relationship between FDI and wages. According to Graham (2000), affiliates of U.S. multinational enterprises pay a wage premium that ranges from 40% in high-income countries to 100% or double the local average in low-income countries. Glewwe (2000) also shows that workers in foreign-owned and subcontracting apparel and footwear factories in Vietnam rank in the top 20% of the population by household expenditure (Brown et al, 2002). It is also important to note, however, that these ad hoc studies highlight the essential role played by the location choices of foreign investors in developing countries and their hiring practices. The ILO (1998) finds, based on worker surveys, that wages paid in export-processing zones are higher than in the villages from which workers are typically recruited (Brown et al, 2002). 

In summary, the existing evidence on foreign direct investment and wages for developing countries indicates that foreign-owned businesses and sub-contractors for foreign firms pay a significant wage premium to their workers regardless of skill level. Econometric evidence deriving from firm-level studies also reveals that skilled workers benefit more than less skilled workers from these higher wages. Workers at foreign plants are estimated to receive wages that are on average 10% to 50% higher than their counterparts receive at domestic plants, with the wage premium being about twice the size for non-production workers when compared to production workers. However, as also identified by ad hoc observations, part of the wage premium paid by foreign-owned (or foreign-affiliated through subcontracting) firms is due to location and industry in which foreign investors settle in. Most studies report a decline in the significance of the foreign ownership variable when such controls as location and sector are introduced. Hence, econometric estimation should control for location and sector as well as year if working with panel data. 

Although the previous literature uniformly indicates that foreign ownership leads to higher wages both for production and non-production workers, previous studies have experimented with their choice of the foreign investment variable and their econometric specification. Most of the earlier studies include a binary variable to indicate plant ownership (which equals 1 if the plant is foreign-owned as defined by the government body collecting the data and 0 otherwise). The binary nature of the foreign ownership variable not only hinders one from analyzing the effects of an increase or decrease at the share of foreign equity participation at the plant over time, but it also limits one from conducting fixed effects estimation. When the foreign investment variable was chosen to be continuous as in Aitken et al (1996), the authors created a foreign investment variable weighted by regional or industry employment, which drastically changed the interpretation of their econometric results. The current study adds to the literature by using a continuous variable for the ratio of foreign equity at the plant level and controlling for plant specific effects to predict wages. Using a continuous variable enables me to analyze how the magnitude of the changes in the plant-level foreign equity participation affects wages and productivity. In earlier studies that treat the foreign investment variable as binary, one is not able to discern how a 1 percent increase in the ratio of foreign equity would have a different effect on wages from a 10 percent or 50 percent increase, although each of these conditions are sufficient to turn a firm into foreign-owned from being domestically-owned. When the foreign investment variable is analyzed in binary form, one is not able to study the non-linear effects of foreign equity participation. In addition, testing for productivity spillovers, I am able to analyze the effects of plant-level foreign ownership and sectoral foreign presence weighted by employment or output at the same time. 
6. Data and Methods

Plant-level data on the Turkish manufacturing industry come from the annual manufacturing industry surveys conducted by the Turkish Statistical Office (formerly the State Institute of Statistics). The data cover all manufacturing plants in Turkey which employ more than ten employees, including plants owned by the government and foreign investors, and have been collected since 1983. However, the surveys changed shape and content over the years and it was only since 1993 that the same industrial survey has been sent to plants. To achieve consistency in the data, my dataset is restricted to the period 1993-2001. The questionnaires were sent out to individual plants in the spring of the subsequent year for which the data are compiled and then collected from the plants by the personnel of the Turkish Statistical Office. The personnel of the Turkish Statistical Office checked on the plant site whether the input for the different entries in the survey were consistent and they further made checks on the data by calling plants from the Office’s headquarters in Ankara whenever there seemed to be inconsistent entries.

The inclusion of plant identification codes enables me to construct a panel and follow the plants over time.
 The total number of manufacturing plants increased from 10,567 in 1993 to 11,311 in 2001. The percentage of FDI plants, defined as manufacturing plants that include at least some foreign ownership, increased from 2.85% to 3.88% over the same period. The average share of foreign ownership at plants owned partially or fully by foreigners also increased from 58.78% in 1993 to 64.33% in 2001. In the sample, the minimum share of foreign ownership was 1% and the maximum share was 100% (See Table 6-1). 

Table 6-1

Foreign Presence in the Turkish Manufacturing Industry*

	Year
	Number of FDI Plants
	Number of Non-FDI Plants
	Total Number of Plants
	Foreign Presence (%)
	Average Share of Foreign Ownership at FDI Plants (%)

	1993
	301
	10,266
	10,567
	2.85
	58.78

	1994
	312
	9,815
	10,127
	3.08
	58.95

	1995
	325
	9,904
	10,229
	3.18
	59.96

	1996
	326
	10,264
	10,590
	3.08
	58.48

	1997
	362
	11,003
	11,365
	3.19
	57.04

	1998
	416
	11,905
	12,321
	3.38
	59.25

	1999
	406
	10,856
	11,262
	3.61
	60.08

	2000
	414
	10,700
	11,114
	3.73
	62.01

	2001
	439
	10,872
	11,311
	3.88
	64.33


Notes: 

* An FDI plant is defined as a manufacturing plant which has any ratio of foreign capital in the plant’s ownership. In the sample, the minimum share of foreign ownership was 1% and the maximum share was 100% for FDI plants.
Each manufacturing plant is classified under a sector category following the International Standard Industry Classification system (ISIC Rev. 2). The classification includes 9 categories at the 2 digit level (see Table 6-2 below). In cases where the establishments are engaged in more than one type of activity, the major activity was used, determined by the proportion of the labor engaged. In the period 1993-2001, foreign firms were most prevalent in the sectors of fabricated metals, machinery, etc., chemicals and chemical products, and food products. These sectors, especially the first two, are relatively capital-intensive and this shows that foreign plants can be found primarily in capital-intensive sectors in Turkey. Following these sectors in the number of existing foreign plants were textiles and nonmetallic minerals over the same period.  

Despite the seemingly low numbers of foreign plants in the overall manufacturing industry, one needs to look more closely at the share of the labor force that foreign plants employ in order to better understand the effects on wages. Table 6-3 below reveals that  

Table 6-2

Number of foreign plants by sector 

(Percentage Share by Year in Parentheses)
	
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001

	Sector
	ISIC
	

	Food Products


	31
	52
(17%)
	52
(17%)
	54
(17%)
	53
(16%)
	57
(16%)
	73
(18%)
	64
(16%)
	65
(16%)
	67
(15%)

	Textiles


	32
	47
(16%)
	45
(14%)
	50
(15%)
	49
(15%)
	56
(15%)
	56
(13%)
	58
(14%)
	45
(11%)
	51
(12%)

	Wood


	33
	5
(2%)
	3
(1%)
	4
(1%)
	4
(1%)
	4
(1%)
	5
(1%)
	4
(1%)
	2
(0.1%)
	5
(1%)

	Paper


	34
	5
(2%)
	7
(2%)
	8
(2%)
	9
(3%)
	9
(2%)
	11
(3%)
	9
(2%)
	14
(3%)
	15
(3%)

	Chemicals


	35
	59
(20%)
	59
(19%)
	66
(20%)
	66
(20%)
	72
(20%)
	83
(20%)
	91
(22%)
	101
(24%)
	97
(22%)

	Nonmetallic Minerals
	36
	23
(8%)
	27
(9%)
	24
(7%)
	19
(6%)
	22
(6%)
	28
(7%)
	24
(6%)
	26
(6%)
	34
(8%)

	Basic Metal Industries
	37
	8
(3%)
	11
(4%)
	10
(3%)
	10
(3%)
	11
(3%)
	10
(2%)
	8
(2%)
	10
(2%)
	11
(3%)

	Fabricated Metals, Machinery, etc. 
	38
	100
(33%)
	105
(34%)
	106
(33%)
	112
(34%)
	125
(35%)
	143
(34%)
	141
(35%)
	144
(35%)
	152
(35%)

	Other Manufacturing
	39
	2
(1%)
	3
(1%)
	3
(1%)
	4
(1%)
	6
(2%)
	7
(2%)
	7
(2%)
	7
(2%)
	7
(2%)

	Total
	
	301
	312
	325
	326
	362
	416
	406
	414
	439


Notes: ISIC: International Standard Industry Classification.
foreign plants typically employ three times the number of workers that domestic plants employ in general. In 2001, the average size of a domestic manufacturing plant was 85 employees whereas the average size of a foreign plant was 226.7. One sector stands out as not following this 3-to-1 pattern. In the fabricated metals and machinery sector, which is the major sector that foreign plants operate in, foreign plants have employed approximately seven times more workers than domestic plants. These numbers show that foreign plants are on average greater in size and thus their compensation might significantly affect overall wage inequality in the industry. Due to their bigger size, foreign firms also create higher output per plant.
Table 6-3
Average size of manufacturing plants between 1993 and 2001 by sector
	
	1993

FDI
	1995

FDI
	1997

FDI
	1999

FDI
	2001

FDI

	Sector-ISIC
	Yes
	No
	Yes
	No
	Yes
	No
	Yes
	No
	Yes
	No

	Food Products


	271.9
	84.7
	315.7
	86.8
	308.8
	88.3
	291
	93
	361.4
	86

	Textiles


	229.7
	90.8
	232.1
	99
	236.4
	108.5
	304.1
	105.1
	292.6
	107.6

	Wood


	157
	48.8
	121.2
	47
	155.2
	52.5
	162.5
	57.8
	113.2
	52.7

	Paper


	159.2
	93.2
	124.8
	97.8
	134.4
	85.6
	132.1
	84.8
	108.6
	78.3

	Chemicals


	284.4
	89.2
	257.2
	90.2
	263.4
	92.9
	231.6
	90.8
	254.8
	85.2

	Nonmetallic Minerals
	233.2
	74.8
	216.4
	74.4
	259
	79.3
	200.9
	84.9
	172.9
	80.5

	Basic Metal Industries
	388.2
	179.4
	325.5
	155
	844.6
	145.5
	276.5
	146.6
	225
	139

	Fabricated Metals, Machinery, etc. 
	586.0
	67.7
	488.2
	68.9
	470.3
	76.3
	440.1
	71.1
	426.3
	67.5

	Other Manufacturing
	31.5
	53.7
	77.3
	56.3
	98.1
	63.7
	76
	65.2
	85.2
	68.2

	All
	260.1
	86.9
	239.8
	86.2
	307.8
	88.1
	235
	88.8
	226.7
	85


 Notes: Average size is measured as the average total number of paid workers at a plant in any given year. 
The dataset contains yearly information on foreign ownership, employment, inputs, output, value added, wages and compensation, sales, inventories, additions to fixed assets, energy use, sector, and location. Firm size is measured as the total number of paid workers at a plant in any given year, which excludes the owners of the plant and any interns or apprentices who are not on the payroll of the plant. In all of the analyses, total yearly wages as reported by the plants are used in the calculation of the average plant wage and the average wage for production and non-production workers, excluding any additional benefits and compensation. Number of paid workers are reported for production and non-production workers four times during a given year (in February, May, August, and November) and the average of these four observations constitutes the average number of workers at the plant in a given year (the plant size). Average yearly wages are calculated by dividing the total yearly wages by the average number of production and non-production workers as well as the average plant size.
Table 6-4 reports yearly average plant wages for foreign and domestic plants by sector in selected years during the period 1993-2001. Average wages have risen rapidly over these years due to the very high levels of inflation Turkey experienced in this period. The table reveals that foreign plants pay higher wages to their workers in all sectors. Foreign plants have paid on average two and a half times the yearly wage that domestic plants paid their workers. This discrepancy seems to have increased over the years. Figure 6-1 below depicts this relationship for four sectors that attract the greatest share of foreign investors and for the sample as a whole. While the average yearly wage at foreign

Table 6-4
Average Yearly Plant Wage per Worker between 1993 and 2001 by sector (Million TL)
	CPI (1994=100)
	1993

CPI = 48
	1995

CPI = 188
	1997

CPI = 629
	1999

CPI = 1918
	2001

CPI = 4586

	
	FDI
	FDI
	FDI
	FDI
	FDI

	Sector-ISIC
	Yes
	No
	Yes
	No
	Yes
	No
	Yes
	No
	Yes
	No

	Food Products


	108.4
	49.6
	419.8
	139.7
	1217.4
	509.4
	4581.1
	1729.1
	10470
	3451.3

	Textiles


	56.7
	32.9
	172.4
	101.6
	678.3
	408.7
	2390.3
	1285.2
	5225.7
	2606.5

	Wood


	61
	39.3
	160.1
	104.3
	435.8
	391.7
	2600
	1239.7
	3223.9
	2326.4

	Paper


	156
	56.3
	501.4
	168.6
	2008.4
	662.5
	7510.9
	2221.1
	13533.3
	4440.8

	Chemicals


	197.4
	58.3
	676.8
	185.1
	2226.5
	675
	6767.5
	2159.1
	16006.1
	4283.3

	Nonmetallic Minerals
	113.5
	42.8
	397.6
	124.6
	1498.7
	473.2
	5144.1
	1513.4
	9945.4
	3262.5

	Basic Metal Industries
	134.1
	60
	426.1
	174.6
	1485.8
	647
	4877.8
	1982
	10636.4
	4186.6

	Fabricated Metals, Machinery, etc. 
	135
	45.1
	435.9
	137.1
	1492.7
	533.2
	4880.2
	1671
	10281
	3397.1

	Other Manufacturing
	24
	37.3
	199.6
	113
	1204.8
	448
	3882.1
	1302.3
	9734.6
	2809.1

	All
	109.6
	46.8
	376.6
	138.7
	1360.9
	527.6
	4737.1
	1678.1
	9895.2
	3418.2


Notes: All measures are in Million Turkish Liras (TL), unadjusted for inflation. CPI data from the Turkish Treasury (www.hazine.gov.tr).  
plants was 2.3 times that at domestic plants, this ratio rose to 2.6 in 1997 and later to 2.9 in 2001. The chemicals sector seems to have the most unequal wage distribution between workers at foreign plants and domestic plants, followed by the fabricated metals, and machinery sector, which includes auto manufacturing and auto parts. 
Figure 6-1

The Ratio of the Average Yearly Wage at Foreign Plants to the Average Yearly Wage at Domestic Plants in Selected Sectors over 1993-2001.
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One drawback of the data is that I am unable to identify how takeovers by foreign plants of domestic plants have led to changes in the wage and employment behavior of these plants.
 It could be the case that foreign plants acquire domestic establishments which are already highly productive and large in size and which therefore pay higher wages in general. Such a selection bias would distort the results of the econometric estimations. Table 6-5 depicts the wage patterns at plants that changed ownership during this period, including those that were taken over by domestic investors from foreign investors. The table provides the average yearly plant wage as well as the average wage for production and non-production workers at each year for plants which experienced a takeover in the period 1993-2001 and compares these values to the average wage in the overall sample including the plants that experienced a takeover. 
Table 6-5

Comparison of Wages at Plants that experienced a takeover and the Overall Sample (Million TL)
	
	All Workers
	Production Workers
	Non-Production Workers

	Ownership
Year
	Foreign
	Domestic
	Overall
	Foreign
	Domestic
	Overall
	Foreign
	Domestic
	Overall

	1993

CPI=48
	100.57
	103.26
	46.04
	66.41
	61.45
	44.37
	96.23
	89.87
	62.12

	1994

CPI=100
	183.56
	161.70
	75.25
	102.99
	103.68
	71.14
	163.95
	157.26
	102.29

	1995

CPI=188
	342.69
	330.33
	139.67
	156.65
	170.88
	130.23
	256.36
	267.55
	190.69

	1996

CPI=339
	697.45
	529.53
	264.75
	235.92
	235.66
	243.09
	342.94
	329.04
	371.35

	1997

CPI=629
	1134.33
	1160.01
	528.33
	680.52
	669.20
	489.91
	1170.82
	1052.92
	741.90

	1998

CPI=1163
	2293.78
	1911.65
	946.96
	1778.81
	1778.54
	876.00
	3607.14
	2919.93
	1381.20

	1999

CPI=1918
	4148.75
	3177.84
	1717.37
	3276.20
	2668.84
	1579.69
	6443.48
	4754.95
	2478.78

	2000

CPI=2970
	6566.73
	4746.62
	2621.41
	5236.93
	4027.82
	2404.61
	10147.79
	7388.48
	3827.95

	2001

CPI=4586
	9199.96
	6618.58
	3536.53
	6890.03
	5054.28
	3210.6
	15916.83
	10725.85
	5164.10


Notes:
All measures are in Million Turkish Liras (TL), unadjusted for inflation. CPI data from the Turkish Treasury (www.hazine.gov.tr).  
Table 6-5 reveals that plants which experienced a takeover during the period 1993-2001 were paying much higher wages to their workers compared to the plants in the overall sample. This holds for such plants regardless of whether they were under foreign or domestic ownership. However, overall plant wages were higher at plants that experienced a takeover when they were under foreign ownership. The difference in wages under different ownership seems to be more pronounced for non-production workers.  

6.1 An Econometric Model

The discussion above has shown that foreign plants pay on average two to three times more than domestic plants and that this pattern holds throughout the different sectors. There were significant discrepancies between the average yearly wages observed in different sectors. We continue with an econometric analysis to further study the links between foreign ownership and wages. We examine the wage differences across plants by estimating variations of the following equation:

lnYijt = β0 + β1FDI_Plantijt + αXijt + Sector + Region + Time 
+ εijt,       






       (1)

where i, j, and t index plant, sector, and year, respectively; Yijt is the average yearly plant wage, FDIijt is the ratio of foreign equity participation at the plant and varies between 0 and 100 percent, and Xijt is a vector with plant-specific characteristics such as size, skill intensity, and other inputs. Sector dummy variables, at the two digit level of the International Standard Industrial Classification (ISIC), regional dummy variables, which classify each plant belonging to one of the seven geographical region in Turkey, and time dummy variables control for sector, region and year specific wage effects, and ε is a random plant-specific error component. 

A positive coefficient on FDIijt, i.e. β1 > 0, would indicate that as the ratio of foreign equity participation increases at the plant level, the average yearly wage would also increase. I expect this to hold for all three dependent variables that I will be using in my estimations; the average yearly plant wage for all workers, the average yearly wage for production workers, and the average yearly wage for non-production workers. A positive coefficient on the FDI variable would show us that workers at foreign plants receive on average a higher pay and that this would lead to increasing wage inequality between FDI and non-FDI plants. Furthermore, if the coefficient on FDI turns out to be higher for non-production workers than it is for production workers, this would also lead to increasing wage inequality within plants. 

After conducting my OLS regressions, I also estimate equation (1) with plant-level fixed effects, which is one of the most important contributions that this study brings to the literature. Fixed effects estimations are preferable over ordinary least squares for several reasons. First of all, fixed effects specification enables me to control for the individual characteristics of a plant that are not otherwise observable in the data. These unobservable plant specific characteristics include properties that cannot be captured in the numbers such as management, know-how, export contacts, or business practice in general. Second, the fixed effects estimator is efficient when the idiosyncratic errors are serially uncorrelated (as well as homoskedastic), and I make no assumptions about correlation between the unobserved effects and the explanatory variables (Wooldridge, 2006). Fixed effects methods also apply immediately to unbalanced panels. Hence, the estimates provided by the fixed effects specification are more reliable than the estimates provided by ordinary least squares. Moreover, fixed effects estimation reduces the problem of selectivity bias that might arise if foreign investors invest more heavily in certain sectors than in others, since this estimation reflects the effects of foreign equity participation only by concentrating on changes in a single plant over time. 
I am able to run fixed effects regressions on the data because of the unique nature that my foreign ownership variable is reported in. As described above, the foreign direct investment variable is a continuous variable that takes on a value between 0 and 100 and reflects the share of foreign ownership at the plant. Because there are no upper or lower limits on the share of equity that foreign investors can own in Turkey, the FDI variable ranges from 1(%) to 100(%) for those plants that have any ratio of foreign ownership in the data. Earlier studies in the literature treated their foreign ownership variable as binary, often setting up a benchmark ratio to define which firms classify as foreign and which ones do not. The foreign ownership variable was restricted to being categorical in these earlier studies primarily because of the data collection methods by national institutes or bodies that collect official information on plants. The Turkish Statistical Office reports the percentage of foreign equity participation at the plant level on a yearly basis and this enables me to construct a panel in which the foreign ownership variable can take different values over a given period. Hence, I am able to control for plant specific effects and estimate how changes in the ratio of foreign ownership affect wages over time.       

In addition to estimating equation (1) to analyze the effects of foreign direct investment on wages, I am also interested in two other questions: a) whether foreign equity participation is a factor in increasing a plant’s productivity; and b) whether foreign presence in a sector affects the productivity and wages of domestically owned plants in the same sector. In other words, I am interested in whether there exists any positive or negative ‘spillovers’ to domestic enterprises that are in competition with foreign investors in their sector. Both of these hypotheses can be tested under the same general specification:

lnYijt = β0 + β1FDI_Plantijt + β2FP_Sectorjt + β3FDI_Plantijt*FP_Sectorjt + β4Xijt + εijt  , 





      (2)  
where Yijt is the log output of plant i in sector j and time t; FDI_Plantijt is the ratio of foreign equity participation at the plant level; FP_Sectorjt is the foreign presence in the sector weighted by employment; FDI_Plantijt*FP_Sectorjt is an interaction between plant-level and sector-level foreign investment; and Xijt is a vector of inputs that affects the output of the plant. If foreign ownership in a plant increases the plant’s productivity, we should expect to see a positive coefficient on FDI_Plantijt. Similarly, we should observe a positive coefficient on FP_Sectorjt if the productivity advantages of foreign firms spill over to domestic firms. The coefficient on the interaction term FDI_Plantijt* FP_Sectorjt will tell us whether the impact of foreign presence on other foreign plants differs from the impact on domestic firms. If foreign plants benefit from more foreign investment in their sector, the coefficient on the interaction term should be positive. 

I calculate foreign presence in the sector by averaging foreign equity participation over all plants in the sector, weighted by each plant’s share in sectoral employment. More accurately, I define foreign presence in the sector as:

FPjt = Σi (FDI_Plantijt*Empijt) / Σi (Empijt)  



       (3)

where Empijt denotes the number of paid workers at plant i in sector j at time t. Since foreign plants are typically more capital-intensive and they produce more output per plant than domestic plants, I also calculate foreign presence in the sector weighted by each plant’s share in total output. However, doing the estimation with output weighted variables instead of employment weighted variables leads to similar results, and these are also reported below. 

Table 6-6 below presents descriptive statistics for some of the dependent and independent variables used in the econometric estimations by ownership. Input is calculated by subtracting the value of the end-of-year stock (raw materials, supplementary materials, packing materials and fuel) from the total value of goods and services purchased or transferred, including electricity purchased and the beginning-of-year stock (raw materials, supplementary materials, packing materials and fuel). Output is calculated by subtracting the value of the beginning of the year stock (finished and semi-finished goods and goods purchased to be resold without any further processing) from the total of receipts from sales and services rendered to others, receipts from sales of transfers of electricity plus the value of the end-of-year stock (finished and semi-finished goods and goods purchased to be resold without any further processing) and the production value of fixed assets produced by the establishments’ staff for own use. Skill intensity is the ratio of non-production workers plus skilled production workers to the total working force at the plant. All logs are natural logs. 
Table 6-6

Descriptive Statistics for Selected Variables by Ownership
	Variables
	FDI
	Non-FDI
	Total

	Firm Size
	N
	3301
	95585
	98886

	
	Mean
	335.6
	88.7
	97

	
	Stand. Dev. 
	596.1
	232.6
	257.2

	Input
	N
	3301
	95585
	98886

	
	Mean
	1.11e+07
	1448219
	1769891

	
	Stand. Dev. 
	4.26e+07
	2.05e+07
	2.17e+07

	Output
	N
	3301
	95585
	98886

	
	Mean
	1.88e+07
	2269046
	2822429

	
	Stand. Dev. 
	6.82e+07
	3.21e+07
	3.40e+07

	Value Added
	N
	3301
	95585
	98886

	
	Mean
	7762119
	820838.9
	1052552

	
	Stand. Dev. 
	3.05e+07
	1.36e+07
	1.45e+07

	FDI Share (%)
	N
	3301
	95585
	98886

	
	Mean
	60
	0
	2

	
	Stand. Dev. 
	32.7
	0
	12.3

	Skill Intensity (%)
	N
	3287
	95343
	98630

	
	Mean
	30.7
	19.8
	20.2

	
	Stand. Dev. 
	21.1
	17
	17.3

	Electricity (Amount-kwh)
	N
	3301
	95585
	98886

	
	Mean
	7548616
	2491417
	2660236

	
	Stand. Dev. 
	3.63e+07
	2.60e+07
	2.65e+07

	Electricity (Value - Million TL)
	N
	3301
	95585
	98886

	
	Mean
	236915.3
	56561
	62581.6

	
	Stand. Dev. 
	1122771
	787070.5
	801198.7

	Log(Average Wage All)
	N
	3301
	95585
	98886

	
	Mean
	7.1
	5.9
	5.9

	
	Stand. Dev. 
	1.6
	1.6
	1.6

	Log(Average Wage Production)
	N
	3281
	95360
	9864

	
	Mean
	6.5
	5.8
	5.8

	
	Stand. Dev. 
	1.9
	1.5
	1.6

	Log(Average Wage Non-Production)
	N
	3158
	83369
	86527

	
	Mean
	7.1
	6.1
	6.1

	
	Stand. Dev. 
	2
	1.6
	1.6

	Value Added Per Worker
	N
	3301
	95585
	98886

	
	Mean
	24002.4
	5328.4
	5951.8

	
	Stand. Dev. 
	99471.5
	19525.9
	26645.6

	Foreign Presence in Sector (by Employment)
	N
	3301
	95585
	98886

	
	Mean
	9.4
	6.4
	6.5

	
	Stand. Dev. 
	5.7
	5.6
	5.6


7. Econometric Results

The effect of foreign ownership on wages estimated from equation (1) is reported in Table 7-1. The dependent variable is the log of the average yearly plant wage for three groups of workers: all paid workers at the plant, production (blue-collar) workers, and non-production (white-collar) workers. The results from my baseline specification in the first column of Table 7-1, which controls for plant size, sector, region, and year, show that foreign plants have on average paid higher wages to their workers, and that this result is statistically significant. A 10 percent increase in plant-level foreign equity participation led to a 0.1184 increase in log terms (approximately 13%) in the average yearly plant wage paid to all workers. This difference can be attributed to some plant level characteristics such as their inputs for electricity (which could proxy the capital intensity of the production line) or other intermediate inputs that can be correlated with ownership. Foreign plants may be better oriented to import machinery or equipment from their headquarters or other plants abroad. In the next round of regressions, we control for these inputs, the results of which are reported in the columns 2 through 5. 


Including further controls slightly improves the fit of the model and decreases the coefficient on the FDI variable by only a small margin. The foreign ownership variable is still highly significant at the 1% level. Plant level inputs (expressed in natural logarithms except skill intensity) include skill intensity, electricity consumption, a vector of inputs as defined above, and value added per worker, which controls for plant-level productivity. The results in columns 2 through 5 show that a 10 percent increase in plant-level foreign equity participation can lead to an increase in the overall plant wage from 0.0756 in log terms (approx. 8%) to 0.0825 in log terms (approx. 9%). In a hypothetical case where a plant went from 0% foreign ownership to 100% foreign ownership, the results in Column 4 predict that the average plant wage would increase by 0.7556 in log terms, which means more than a doubling of the wage level. These results indicate that there are large wage differentials between the workers at domestic plants and foreign plants. Since we already control for productivity differences and differences in inputs as well as for regional, sectoral, and year effects, these increases in wages can be attributed to the industrial organizational structure of the foreign firms or to the wage-setting differences between foreign and domestic firms, such as efficiency wages. 


The results for the controls are as expected. The productivity variable, the log of value added per worker, is the most significant variable in affecting the average plant wage. Plant size, skill intensity, electricity used, and inputs are also highly significant and positive. As the descriptive data in the previous section showed, foreign plants tend to employ a higher number of workers than domestic plants, which is likely to result from higher productivity, both of which would be important factors in observing higher wages at foreign plants. 


The effect of foreign ownership on the wages of production and non-production workers is reported in the remaining columns, columns 6 through 11, of Table 7-1.
 I complement my baseline regression to include skill intensity and the log of value added per worker, and I retain the dummies for sector, region, and year, to control for any differences that might arise from unobserved variables correlated with these. The coefficient on the foreign ownership variable in column 6 is positive and statistically significant, and indicates that a 10 percent increase in plant-level foreign equity participation would lead to an increase of 0.0319 in log terms (approx. 3.2%) in the average yearly wage of a production worker. If a plant that was owned by domestic investors was taken over totally by foreign investors (i.e. if the FDI share went from 0% to 100%), then the average increase in the wage of a production worker would be approximately 38%. Introducing further controls in columns 7 and 8 does not change the major findings. 


The results in columns 9 through 11 show that non-production workers benefit more from foreign ownership than production workers and the coefficient on the foreign ownership variable is still statistically significant and positive. Column 9 indicates that a 10 percent increase in the FDI participation at the plant level would lead to an increase of 0.0668 in log terms (approx. 7%) in the average yearly wage of a non-production worker. In the hypothetical case of a complete takeover of a domestic plant by foreign investors, the average yearly non-production wage would increase by approximately 95%. 

The econometric results for production and non-production workers show that foreign direct investment benefits both of these two groups of workers but can lead to increasing wage dispersion by paying non-production workers more than production workers. Since non-production workers are typically smaller in number compared to production workers, this suggests that wage inequality would first arise at the plant level.

Table 7-1 
OLS Results for the Relationship between Average Plant Wage and Plant Ownership and Characteristics, 1993-2001.

Dependent Variable: Log Average Wage per Employee
	Dependent Variable:
	Log (Average Yearly Plant Wage)
	Log (Average Yearly Wage for Production Workers)
	Log (Average Yearly Wage for Non-production Workers)

	
	(1) 

Robust
	(2)
Robust
	(3)
Robust
	(4)
Robust
	(5)
Robust
	(6)
Robust
	(7)
Robust
	(8)
Robust
	(9)
Robust
	(10)
Robust
	(11)
Robust

	FDI share
	.0118   (.0002)***    
	.0082   (.0001)***    
	.0079   (.0001)*** 
	.0075   (.0001)***   
	.0078   (.0001)***    
	.0031   (.0002)***   
	.0030   (.0002)***    
	.0029   (.0001)***    
	.0066    (.0002)***    
	.0063  (.0002)***    
	.0062   (.0002)***    

	Plant Size
	.0007   (.00003)
***   
	.0005   (.00002) ***    
	.0005  (.00002)***   
	.0003   (.00001) ***
	.0005    (.00002)***    
	.0003   (.00001)***    
	.0003   (.00001) ***    
	.0001   (.00001)***    
	.0004  (.00002)***    
	.0002   (.00002)***    
	.0001   (.00001)***    

	Skill Intensity
	
	
	.0048    (.0001)***    
	.0042   (.0001)***  
	.0043   (.0001)***   
	.0083  (.0001)***    
	.008   (.0001)***    
	.0067   (.0001)***    
	.0046   (.0001)***    
	.0044   (.0001)***    
	.0035   (.0001)***    

	Log (Value Added per Worker)
	
	.2593  (.0024)***  
	.2455   (.0024)***   
	.182   (.0025)***   
	.2355  (.0023)***   
	.1065   (.0022)***    
	.0769   (.0024)***    
	.0729   (.002)***    
	.1328   (.0029)***    
	.0763   (.0032)***   
	.0875    (.0026)***    

	Log (Electricity Used)
	
	
	
	
	.0369   (.0012)***    
	
	
	.1226   (.0011)***   
	
	
	.1615   (.0015)***   

	Log (Input)
	
	
	
	.0753   (.0017)***  
	
	
	.0351   (.0016)***   
	
	
	.0678  (.0022)***    
	

	Sector Dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Year Dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Region Dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	R2
	0.8796
	0.9048
	0.9072
	0.9108
	0.9073
	0.8807
	0.8815
	0.8944
	0.8142
	0.8168
	0.8382

	N
	98884
	97403
	97151
	97134
	95757
	96972
	96956
	95584
	84987
	84975
	84811


Notes: All standard errors are corrected for heteroskedasticity (clustered at plant level). Coefficients are given in the first line; standard errors in parentheses; *, **, *** indicate significance at the 10%, 5% and 1% level, respectively. 

Moreover, the results of Table 7-1 indicate that an increase in plant level foreign equity participation affects wages not linearly, but exponentially. Hence, as the foreign equity participation at the plant level increases, the overall wage difference between workers working at foreign plants and domestic plants as well as the wage difference between non-production workers and production workers gets bigger in size. The observation that the mean FDI share at foreign plants in Turkey rose from 58.78% in 1993 to 64.33% in 2001 suggests that foreign direct investment flows into Turkey might have caused increasing wage inequality in the manufacturing sector during this period.


My estimations reported in Table 7-1 are similar to the estimations by earlier studies, although I should note that my interpretation of a plant going from 0% foreign ownership to 100% foreign ownership cannot be readily comparable to the estimations in other studies. Aitken et al (1996) find that a 10 percent increase in the share of foreign investment in regional/industry employment raised wages on the order of 2.5 percent in Mexico and Venezuela. Similarly, using foreign equity participation as my foreign investment variable, I find that a 10 percent increase in the share of FDI at the plant level leads to an approximate 3 percent and 7 percent increase in the wages of production and non-production workers, respectively, in Turkey. This suggests that changes in foreign investment at the plant level rather than at the sectoral level have a more pronounced effect on the wages of workers. My estimations for the hypothetical case for a plant being completely taken over by foreign investors yield much larger estimates when compared to the findings by previous studies. However, this is due to the continuous nature of my foreign investment variable. In previous studies where the foreign investment variable is treated as binary, even a 1 percent increase in the foreign equity participation might cause a firm to go from domestically-owned to foreign-owned. Most of the times in these studies, the dummy variable indicating foreign ownership is interpreted and the estimate on this dummy variable is reported. Hence, it is no surprise that using a continuous variable for foreign investment and working with logs return much higher estimates in this study when compared with previous findings. 
The dataset I use includes all variables in Million Turkish Liras, but due to the high levels of inflation in Turkey in the 1990s, wages and values for the independent variables are reported in greater amounts in each subsequent year. In order to make sure that the effect of foreign ownership on wages that is revealed in the first round of OLS regressions is also observed in all years, I run my expanded baseline specification for each year in the dataset individually, controlling for sector and region. Econometric estimation for individual years also enables me to see whether there were any specific years, such as 1994 and 2001 when Turkey went through financial crises, when the FDI variable might have had a bigger or smaller impact on wages. Table 7-2 below presents the results for this second round of regressions. Without exception, the FDI share variable is statistically significant and positive. In 2001, a 10 percent increase in the plant level foreign equity participation led to an increase of 0.0931 in log terms (approx. 10%) in the average plant wage. Moreover, I don’t see any years in particular in which the effect of FDI on wages was more pronounced than the others. These results show that in terms of wages, foreign plants in Turkey were affected by the financial crises in 1994 and 2001 to a similar degree as the domestic plants. 

Table 7-2
OLS Estimation of the Average Plant Wage by Year
	
	1993

(Robust)
	1994

(Robust)
	1995

(Robust)
	1996

(Robust)
	1997

(Robust)
	1998

(Robust)
	1999

(Robust)
	2000

(Robust)
	2001

(Robust)

	Dependent Variable: Log(Average Plant Wage) for All Workers

	FDI Share
	.0086   (.0007) ***    
	.011   (.0007) ***    
	.0102   (.0007) ***    
	.0107   (.0007) 
***    
	.0091   (.0007) 
***    
	.009   (.0005) 
***    
	.0094   
(.0005) 
***    
	.008   (.0004) ***    
	.0093   (.0005) ***    

	Plant Size
	.0006   (.0001) ***     
	.0007   (.0001) ***     
	.0007     (.0001) ***     
	.0007   (.00008) 
***     
	.0006   (.00007) 
***     
	.0006   (.00006) 
***    
	.0006   (.00006) 
***    
	.0006   (.00006) ***    
	.0007   (.00006) ***    

	Skill Intensity
	.0062   (.0003) ***    
	.0072   (.0004) ***    
	.0029   (.0003) ***     
	-.00007   (.0003)    
	.0033   (.0003) 
***    
	.011   (.0003) 
***    
	.0105   
(.0003) 
***    
	.0104   (.0003) ***    
	0.00001   (0.0000) ***     

	Value Added per Worker
	.0001   (.00005) ***    
	.00001   (.00001)
	.00004   (.00001) ***
	.00002   (0.000006) ***
	.00001   (0.000003) ***
	0.00001   (0.000001) ***
	0.000002   (0.0000008) ***
	0.000003   (0.0000) ***
	.0098    (.0004)    ***

	Sector Dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Region Dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	R2
	0.2933
	0.2732
	0.2871
	0.2709
	0.2886
	0.3551
	0.3628
	0.3848
	0.3577

	N
	10159
	9701
	9776
	10081
	10796
	11736
	10707
	10575
	10794


Notes: All standard errors are corrected for heteroskedasticity (clustered at plant level). Coefficients are given in the first line; standard errors in parentheses; *, **, *** indicate significance at the 10%, 5% and 1% level, respectively.

I continue to apply further robustness checks on my main findings about the effect of foreign ownership on wages. One reason we are observing high wages at foreign plants might be that workers at foreign plants might be working longer hours on a given workday or might be going on leave on a less frequent basis than their counterparts at domestic plants. To see whether the foreign ownership variable would still be significant when we control for this effect, I run a third round of regressions with a different dependent variable. Instead of using the average yearly wage for a worker, I calculated average hourly wage for production workers by dividing the total yearly wages paid to production workers by the total of production worker hours in a year. The Turkish Statistical Office has data on worker hours only for production workers, although it would have been of much greater use if the same data were also collected for non-production workers. 

Table 7-3
OLS Results for the Relationship between Average Hourly Wages for Production Workers and Plant Ownership and Characteristics, 1993-2001.

Dependent Variable: Log Average Hourly Wage for Production Workers
	
	Production Workers
	Production Workers
	Production Workers
	Production Workers
	Production Workers

	
	(1) 

Robust
	(2)
Robust
	(3)
Robust
	(4)
Robust
	(5)
Robust

	FDI share
	.0027  (.0005) ***    
	.0019   (.0005) ***     
	.0011    (.0005) ***     
	.0014   (.0005) ***    
	.0011   (.0005) ***     

	Plant Size
	-.0004   (.00006) ***    
	-.0004   (.00006) ***    
	-.0004  (.00006) ***    
	-.0005   (.00007) ***   
	-.0005   (.00007) ***    

	Skill Intensity
	
	
	.0087  (.0003) ***    
	.0087   (.0003) ***    
	.0088   (.0003) ***    

	Value Added per Worker
	
	2.84e-06   (6.17e-07) ***     
	2.44e-06   (5.14e-07) ***     
	1.76e-06  (4.47e-07) ***     
	1.23e-06   (4.22e-07) ***     

	Amount of Electricity Used (kwh)
	
	
	
	1.55e-07   (3.09e-08) ***     
	

	Input
	
	
	
	
	3.78e-09   (1.62e-09) ***     

	Sector Dummies
	Yes
	Yes
	Yes
	Yes
	Yes

	Year Dummies
	Yes
	Yes
	Yes
	Yes
	Yes

	Region Dummies
	Yes
	Yes
	Yes
	Yes
	Yes

	R2
	0.5878
	0.5893
	0.5953
	0.5988
	0.5962

	N
	94202
	94202
	94016
	94016
	94016


Notes: All standard errors are corrected for heteroskedasticity (clustered at plant level). Coefficients are given in the first line; standard errors in parentheses; *, **, *** indicate significance at the 10%, 5% and 1% level, respectively.


Table 7-3 shows the results of my third round of regressions. I regress the log of average hourly wage for production workers on the foreign ownership variable and a vector of inputs used in earlier regressions, controlling for region, sector, and year, as usual. The results in Table 7-3 show that the FDI share variable is statistically significant and positive even when I introduce further controls. Column 5 shows that a 10 percent increase in the plant level foreign equity participation leads to a 0.012 increase in log terms (approx. 1.2%) in the average hourly wage of a production worker. While the FDI share variable retains its significance, it can be seen that the coefficients on it are lower than the estimated coefficients for the first round of OLS results (where the dependent variable was the log of average yearly wage for production workers). This suggests that part of the explanation for the higher wages paid by FDI plants is that workers work longer hours in these plants compared with similar domestically owned plants.
One surprising finding is that the coefficient on plant size has become negative and statistically significant when we estimated equation (1) with the log of average hourly wage for production workers as the dependent variable. This finding suggests that hourly wages for production workers are lower for those plants which employ a bigger number of workers, which is counter-intuitive. 


In order to test directly whether foreign ownership causes a difference to arise between the wages of non-production workers and production workers at the plant level, I run a fourth round of regressions. I use the ratio of the log of average yearly wage for non-production workers to the log of average yearly wage for production workers as my dependent variable and include the controls as above. The results in Table 7-4 indicate that the foreign ownership variable is highly significant and positive in affecting the ratio of the wages of non-production workers to the wages of production workers. This result holds even after introducing further controls. However, I should note that the fit of the model in all of the specifications is remarkably low, with R2 equal to 1.97% at its highest. Hence, while the econometric results from the model where I use the ratio of logs of wages suggest that foreign ownership increases wage inequality at the plant level, the regressors explain more of the variation in wage levels across plants than the variation in the wage ratio.     

Table 7-4
OLS Results for the Relationship between Within-plant Wage Ratio and Plant Ownership and Characteristics, 1993-2001.

Dependent Variable: Log Average Non-Production Wage / Log Average Production Wage

	
	Wage Ratio
	Wage Ratio
	Wage Ratio
	Wage Ratio
	Wage Ratio
	Wage Ratio
	Wage Ratio

	
	(1) 

Robust
	(2)
Robust
	(3)
Robust
	(4)
Robust
	(5)
Robust
	(6)
Robust
	(7)
Robust

	FDI share
	.0004   (.00005) ***     
	.0004   (.00005) ***     
	.0005  (.00005) ***     
	.0005   (.00005) ***     
	.0005  (.00005) ***     
	.0005   (.00005) ***     
	.0005   (.00005) ***     

	Plant Size
	3.21e-06   (2.68e-06)     
	3.18e-06   (2.68e-06)   
	4.29e-06   (2.71e-06)     
	4.15e-06   (2.70e-06)    
	4.67e-06   (2.77e-06)*     
	3.56e-06   (2.80e-06)     
	3.80e-06   (2.81e-06)     

	Skill Intensity
	
	
	-.0006   (.00002) ***   
	-.0006   (.00002) ***
	-.0006  (.00002) *** 
	-.0006   (.00002) *** 
	-.0006   (.00002) ***

	Value Added per Worker
	
	5.35e-09   (1.28e-08)    
	
	2.99e-08   (1.45e-08)**     
	3.24e-08   (1.44e-08)**     
	
	2.38e-08   (1.34e-08)*     

	Amount of Electricity Used (kwh)
	
	
	
	
	-5.65e-10   (5.14e-10)    
	
	

	Input
	
	
	
	
	
	3.64e-11   (3.87e-11)     
	1.92e-11   (4.00e-11)     

	Sector Dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Year Dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Region Dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	R2
	0.0114
	0.0114
	0.0196
	0.0197
	0.0197
	0.0197
	0.0197

	N
	82395
	82395
	82220
	82220
	82220
	82220
	82220


Notes: All standard errors are corrected for heteroskedasticity (clustered at plant level). Coefficients are given in the first line; standard errors in parentheses; *, **, *** indicate significance at the 10%, 5% and 1% level, respectively.

Table 7-5
Fixed Effects Estimation for the Relationship between Average Plant Wage and Plant Ownership and Characteristics, 1993-2001. Dependent Variable: Log Average Wage per Employee
	
	All Workers
	All Workers
	All Workers
	All Workers
	All Workers
	Production Workers
	Production Workers
	Production Workers
	Admin Workers
	Admin Workers
	Admin Workers

	
	(1) 

FE Robust
	(2)
FE Robust
	(3)
FE Robust
	(4)
FE Robust
	(5)
FE Robust
	(6)
FE Robust
	(7)
FE Robust
	(8)
FE Robust
	(9)
FE Robust
	(10)
FE Robust
	(11)
FE Robust

	FDI share
	.0018   (.0002) ***     
	.0018   (.0002) ***     
	.0017   (.0002) ***     
	.0017   (.0002) ***     
	.0017   (.0002) ***    
	.0013   (.0004) ***    
	.0011  (.0004) ***     
	.001  (.0004) **    
	.0039  (.0006) ***     
	.0038  (.0006) ***     
	.0037   (.0006) ***     

	Plant Size
	-.00004   (.00001) ***   
	-.00001   (.00001)    
	-.00003    (.00001) **    
	-.00003   (.00001) **    
	-.00003   (.00001) **    
	.0001   (.00003) ***     
	.0001   (.00003) ***    
	.0002   (.00003) ***     
	.0002    (.00004) ***     
	.0002   (.00004) ***     
	.0003   (.00005) ***     

	Skill Intensity
	
	
	
	.0003   (.00008) ***     
	.0003   (.00008) ***     
	
	.0065   (.0001) ***    
	.0065    (.0001) ***   
	
	.0025   (.0002) ***    
	.0026   (.0002) ***   

	Log(Value Add. per Worker)
	
	.0896   (.0022) ***    
	
	
	
	
	
	
	
	
	

	Value Added per Worker
	
	
	7.05e-07   (1.04e-07) ***     
	6.82e-07   (1.02e-07) ***    
	8.19e-07   (1.04e-07) ***     
	2.28e-06   (2.86e-07) ***     
	2.04e-06   (2.58e-07) ***     
	1.93e-06   (2.23e-07) ***     
	2.48e-06   (3.48e-07) ***     
	2.38e-06   (3.38e-07) ***     
	2.15e-06   (2.62e-07) ***     

	Total Input
	
	
	
	
	-3.35e-10   (9.99e-11) ***    
	
	
	-3.60e-10   (4.19e-10)    
	
	
	-1.32e-10   (6.74e-10)    

	Electricity (Total Value)
	
	
	
	
	
	
	
	4.00e-08   (8.93e-09) ***     
	
	
	4.55e-08   (8.11e-09) ***     

	Year Dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Establishment Fixed Effects
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Overall R2
	0.8420
	0.8651
	0.8437
	0.8447
	0.8446
	0.8548
	0.8670
	0.8687
	0.7971
	0.8006
	0.8018

	Number of Obs.
	94572
	93149
	94572
	94325
	94325
	94342
	94156
	94156
	82625
	82389
	82389

	Average Obs. per Group
	4.9
	4.8
	4.9
	4.9
	4.9
	4.9
	4.8
	4.8
	4.5
	4.5
	4.5


Notes: All standard errors are corrected for heteroskedasticity (clustered at plant level). Coefficients are given in the first line; standard errors in parentheses; *, **, *** indicate significance at the 10%, 5% and 1% level, respectively.


I estimate equation (1) with fixed effects for each plant this time. Table 7-5 above shows the results for the fixed effects estimations, which examine the variations within plants over the sample period. Variables that do not change over time, such as sector and region, will be absorbed by the plant-specific fixed effects. In this set of regressions, the foreign ownership variable captures the effect of a change in the foreign equity participation at the plant level over time on the wages received by the workers at the plant in the same period. Hence, the coefficient on FDI share captures the effect of foreign ownership both in plants which experienced an increase in their foreign equity participation and in plants which saw a decline in this value. The fixed effects estimations allow me to tackle the problem of selection bias to some degree, since these estimates reflect how changes in the FDI share in the same plant affect wages. This reduces the problem that FDI goes to highly productive plants in the first place.


The results in Table 7-5 indicate that introducing plant fixed effects, along with other plant characteristics, does not change my major findings. Columns 1 through 5 present the findings for when the dependent variable is the log of the average plant wage for all workers. The results for my baseline specification, presented in column 1, show that the coefficient on the FDI share variable is statistically significant and positive. A 10 percent increase in foreign equity participation at the plant level is associated with a 0.0186 increase in log terms (approx. 2%) in the average plant wage. Introducing a vector of inputs and its variations does not affect the major result. The FDI share variable is positive and statistically significant in all of the regressions.


Focusing on the wages of production workers and of non-production workers separately, one can see that foreign ownership continues to be statistically significant and positive for both groups of workers even when plant fixed effects are introduced. Columns 6 through 8 and columns 9 through 11 report the results for production workers and non-production workers, respectively. The results in column 8 show that a 10 percent increase in FDI share leads to a 0.0103 increase in log terms, which corresponds to about 1%, in the wages of the production workers when I control for plant fixed effects. Column 11 tells, on the other hand, that a 10 percent increase in FDI share is associated with a 0.00373 increase in log terms, which is approximately 4%, in the wages of the non-production workers. Hence, controlling for fixed plant effects, I find that an increase in the foreign equity participation at the plant level would benefit non-production workers more than production workers. This would lead to an increasing wage gap between the white-collar and the blue-collar workers at the plant level. These results, which control not only for different inputs and productivity, but also for plant fixed effects, confirm the hypothesis that the difference in wages between foreign and domestic plants arises mainly out of a difference in the industrial organizational approaches of these two groups of plants. As I have discussed in Section 4 of this study, the industrial organization approach holds that multinationals possess intangible productive assets such as technological know-how, marketing and managing skills, export contacts, coordinated relationships with suppliers and customers, and reputation (Aitken et al, 1996). After controlling for any other inputs and the differences in the productivity levels of plants, the coefficient on FDI share can be attributed to these intangible assets, as well as to efficiency wages, which might be the driving forces behind higher wages.


I should note that when plant fixed effects are introduced, the coefficients on the foreign ownership variable are lower than the estimated coefficients when I was working with OLS. This might come about because of a selection bias, which I have touched upon previously. If foreign investors take over those plants which are already highly productive, and thus pay higher wages than the rest of the domestic plants, then we should not expect to see a great impact of the takeover by foreigners on the wages of the workers. Alternatively, foreign investors might be increasing their equity participation at a plant they already have stakes in, if this plant is profitable or productive enough and can thus afford to pay higher wages to its workers. Controlling for fixed plant effects partially solves this problem of selectivity, but does not totally remove it. It rather shows us that the OLS estimates are perhaps upwardly biased. An alternative approach to solving the selectivity bias would be to implement a two-stage least squares method, whereby valid instruments for the foreign ownership variable would be used. However, I was unable to find valid instruments for FDI share, primarily because variables that affect takeovers by foreign investors, such as plant size and productivity, are also correlated with wages and they are thus not valid instruments. As a result, I can only say that the problem of selectivity might present a bias in our results, though this effect is likely to be small, since the number of plants engaged in takeovers constitutes less than 1% of the overall sample. 


As a further check on my fixed effects estimation results, I run a second round of fixed effects regressions, this time taking the log of the average hourly wage for production workers. Table 7-6 reports the results. My major finding that foreign 

Table 7-6
Fixed Effects Estimation for the Relationship between Average Hourly Wage for Production Workers and Plant Ownership and Characteristics, 1993-2001.

Dependent Variable: Log Average Wage by Production Worker Hours

	
	Production Workers
	Production Workers
	Production Workers
	Production Workers
	Production Workers

	
	(1) 

FE Robust
	(2)
FE Robust
	(3)
FE Robust
	(4)
FE Robust
	(5)
FE Robust

	FDI share
	.0023   (.001)***     
	.002   (.001)**     
	.0018   (.001)*     
	.0015   (.0009)     
	.0018  (.0009)*    

	Plant Size
	-.0002   (.0001) ***    
	-.0002   (.0001) **    
	-.0002   (.0001) **   
	.00003   (.0001)    
	-.0002  (.00009) **    

	Skill Intensity
	
	
	.0064   (.0003) ***    
	.0064   (.0003) ***    
	.0064   (.0003) ***    

	Value Added per Worker
	
	3.48e-06   (4.98e-07) ***     
	3.25e-06   (4.72e-07) ***     
	2.29e-06   (5.55e-07) ***     
	1.42e-06   (3.66e-07) ***     

	Total Input
	
	
	
	
	4.46e-09   (1.60e-09) ***     

	Electricity (Amount - kwh)
	
	
	
	1.48e-07   (3.11e-08) ***     
	

	Year Dummies
	Yes
	Yes
	Yes
	Yes
	Yes

	Establishment Fixed Effects
	Yes
	Yes
	Yes
	Yes
	Yes

	Overall R2
	0.5815
	0.5831
	0.5899
	0.5878
	0.5903

	Number of Obs.
	94202
	94202
	94016
	94016
	94016

	Average Obs. per Group
	4.9
	4.9
	4.8


	4.8
	4.8


Notes: All standard errors are corrected for heteroskedasticity (clustered at plant level). Coefficients are given in the first line; standard errors in parentheses; *, **, *** indicate significance at the 10%, 5% and 1% level, respectively.
ownership has a positive and statistically significant impact on the wages of production workers does not change. The results in column 1 show that a 10 percent increase in the plant level foreign equity participation is associated with a 0.0236 increase in log terms in the hourly wages of production workers, which corresponds to approximately a 2.4% increase. The coefficient on FDI share decreases slightly when we introduce further controls, and becomes insignificant at the 5% level in columns 3 through 5. However, it is statistically significant at the 10% level in columns 3 and 5.    


In Search of Productivity and Wage Spillovers

The previous econometric results showed that foreign ownership is a factor in increasing the wages of production and non-production workers, but that non-production workers benefit more from foreign ownership than production workers. My analysis so far has been limited to the plant level effects of foreign ownership. I now turn to investigating whether the presence of foreign plants in a sector positively or negatively affects the domestic and the other foreign plants in the same sector in terms of productivity and wages. I estimate equation (2) in order to determine whether there exist any productivity ‘spillovers’. 

lnYijt = β0 + β1FDI_Plantijt + β2FP_Sectorjt + β3FDI_Plantijt*FP_Sectorjt + β4Xijt + εijt  , 





      (2)  
Table 7-7 reports the results for equation (2). The dependent variable, the log of output for plant i in sector j and time t, is regressed on the foreign equity participation and a vector of inputs that predict output. Plant-level inputs include the total number of paid workers, skill intensity, and total inputs, as described in the previous section on data and methods. In addition to a random component that varies across plants, I also include dummies for year, region, and sector, which would control for productivity differences among different sectors. Column1 of Table 7-7 shows that the coefficient on FDI share is positive and statistically significant. This suggests that there are large productivity gains associated with foreign ownership. A 10 percent increase in the plant level foreign equity participation is associated with a 0.1837 increase in log terms (approximately 20%) in the total yearly output of the plant. This effect persists when we introduce further controls. 

Table 7-7
OLS Estimation for Productivity Spillovers from Foreign Firms to Domestic Firms
	Dependent Variable: Log (Output)                                                                               Dependent Variable: Log (Value Added per Worker)

	
	(1)

Robust
	(2)

Robust
	(3)

Robust
	(4)

Robust
	(5)

Robust
	(6)

Robust
	(7)

Robust
	(8)

Robust
	(9)

Robust
	(10)

Robust
	(11)

Robust
	(12)

Robust

	FDI Share
	.0183   (.0017) ***    
	.0176   (.0017) ***    
	.0179   (.0017) ***    
	.018   (.0018) ***     
	.017   (.0018) ***     
	.0172   (.0018) ***     
	.012   (.0013) ***     
	.0122   (.0013) ***     
	.0123   (.0013) ***     
	.0127   (.0014) ***     
	.012   (.0013) ***     
	.0122   (.0013) ***     

	Foreign Presence in Sector (by Employment)
	-.0232   (.0058) ***    
	-.0243   (.0058) ***    
	-.0284   (.006) ***    
	
	
	
	-.0103   (.0043) ***    
	-.0116   (.0043) ***    
	-.0148   (.0044) ***    
	
	
	

	Foreign Presence in Sector (by Output)
	
	
	
	-.0075   (.0026) ***    
	-.007   (.0025) ***    
	-.0067   (.0025) ***    
	
	
	
	-.0026   (.0019)    
	-.0025    (.0019)    
	-.0022   (.0019)    

	FDIShare*FP (by Employment)
	.0001   (.0001)     
	.00004   (.0001)     
	-.00001   (.0001)    
	
	
	
	.0001   (.0001)     
	.00009   (.0001)     
	.00005   (.0001)     
	
	
	

	FDIShare*FP (by Output)
	
	
	
	.0001   (.0001)     
	.00006   (.0001)     
	.00003   (.0001)     
	
	
	
	.00008    (.00007)     
	.00006   (.00006)     
	.00003   (.00006)     

	Plant Size
	.0031   (.0003) ***     
	.003   (.0003) ***     
	.0029   (.0003) ***     
	.0031   (.0003) ***     
	.003    (.0003) ***     
	.0029   (.0003) ***     
	.0006   (.00009) ***     
	.0006   (.00008) ***     
	.0005   (.00008) ***     
	.0006   (.00009) ***     
	.0006   (.00008) ***     
	.0005   (.00008) ***     

	Skill Intensity
	
	.0155   (.0004) ***    
	.0154     (.0004) ***    
	
	.0155    (.0004) ***    
	.0154   (.0004) ***    
	
	.0097     (.0002) ***    
	.0096   (.0002) ***    
	
	.0097     (.0002) ***    
	.0096   (.0002) ***    

	Total Input
	
	
	5.17e-09   (1.65e-09) ***     
	
	
	5.11e-09   (1.64e-09) ***     
	
	
	3.94e-09   (8.65e-10) ***     
	
	
	3.92e-09   (8.62e-10) ***     

	Year Dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Sector Dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Region Dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	R2
	0.6157
	0.6286
	0.6301
	0.6157
	0.6285
	0.6300
	0.6963
	0.7046
	0.7060
	0.6963
	0.7046
	0.7060

	N
	94566
	94319
	94319
	94566
	94319
	94319
	93151
	92906
	92906
	93151
	92906
	92906


Notes: All standard errors are corrected for heteroskedasticity (clustered at plant level). Coefficients are given in the first line; standard errors in parentheses; *, **, *** indicate significance at the 10%, 5% and 1% level, respectively.

Since we already control for differences in inputs, this 20% increment can be conceived as a pure total factor productivity gain.

In contrast, I find that domestic plants in sectors with more foreign presence are significantly less productive than those in sectors with a smaller foreign presence. The coefficient on ‘Foreign Presence in Sector’ is statistically significant and negative, which suggests that there might be some negative spillovers from foreign plants to domestic plants, or that there exists some sort of unobserved heterogeneity that is correlated with foreign ownership. This result holds even when we introduce further controls and use an alternative foreign presence variable. Columns 4 through 6 present the results for equation (2) when foreign presence is weighted by output instead of employment. However, the findings do not change. The estimate in column 3 indicates that an increase in foreign investment at the sectoral level from 0 to 10 percent can cause as much as a 0.2845 decrease in log terms, which is approximately 33%, in the productivity of the domestic plants. 

The results presented in columns 1 through 6 of Table 7-7 also show whether there were any spillovers to other foreign plants from foreign investment. The coefficient on the interaction term FDI Share*Foreign Presence is not statistically significant in any of my specifications, which suggests that joint ventures do not benefit from foreign equity participation at other plants in the sector they operate in. The coefficients on the rest of the variables included in the regressions are as expected. The plant size, skill intensity, and total input variables are all statistically significant and positive in all of the specifications. 


As a further robustness check, I estimate equation (2) in a second round of regressions, this time using the log of the value added per worker as my dependent variable instead of the log of the plant output. The value added per worker variable enables us to focus on the changes in the output level with respect to the input level depending on the size of the plant. However, I expect this variable to display higher values for those plants that function in relatively more capital-intensive sectors of the economy, which might lead to an uneven distribution of the values for the dependent variable in the econometric specification. Columns 7 through 12 of Table 7-7 report the results. My major findings that foreign equity participation at the plant level increases productivity and that there might be negative spillovers from foreign plants to domestic plants on a sectoral basis are also confirmed with these results. The only exception is that the results in columns 10 through 12 indicate that when we use the log of value added per worker as the dependent variable and the foreign presence variable weighted by output, then the foreign presence in sector variable becomes statistically insignificant, although it is still negative. These results suggest that higher foreign investment at the sectoral level is associated with a decrease in the productivity of domestic plants operating in the same sector through competition and other channels. A similar finding that higher foreign presence would lead to lower productivity levels at the domestic plants was also found for Venezuela in Aitken and Harrison (1999). 


Table 7-8
OLS Estimation for Productivity Spillovers from Foreign Firms to Domestic Firms, First and Second Differences
	Dependent Variable: Log (Output t – Output t-1)                                                          Dependent Variable: Log (Output t – Output t-2)                                                                         

	
	(1)

Robust
	(2)

Robust
	(3)

Robust
	(4)

Robust
	(5)

Robust
	(6)

Robust
	(7)

Robust
	(8)

Robust
	(9)

Robust
	(10)

Robust
	(11)

Robust
	(12)

Robust

	FDI Share
	.0187   (.002) ***     
	.0179   (.0019) ***     
	.0181   (.0019) ***     
	.0187   (.0021) ***     
	.0176     (.002) ***    
	.0178  (.002) ***     
	.0182   (.0021) ***     
	.0177   (.0021) ***     
	.0179   (.0021) ***     
	.0182   (.0022) ***     
	.0172    (.0022) ***     
	.0174   (.0022) ***     

	Foreign Presence in Sector (by Employment)
	-.0338   (.0082) ***    
	-.0369   (.0082) ***    
	-.0424     (.0084) ***    
	
	
	
	-.0497   (.0078) ***    
	-.053   (.0078) ***    
	-.0582   (.0081) ***    
	
	
	

	Foreign Presence in Sector (by Output)
	
	
	
	.0009    (.0036)     
	.0014   (.0036)     
	.0019   (.0035)     
	
	
	
	-.0113   (.0033) ***    
	-.011   (.0034) ***    
	-.0105   (.0033) ***    

	FDIShare*FP (by Employment)
	.0001   (.0001)     
	.00002   (.0001)     
	-.00002   (.0001)    
	
	
	
	.0001   (.0002)     
	.00004   (.0001)     
	-.00001    (.0001)    
	
	
	

	FDIShare*FP (by Output)
	
	
	
	.00007   (.0001)     
	.00003   (.0001)     
	2.37e-06    (.0001)     
	
	
	
	.00009   (.0001)     
	.00005   (.0001)     
	.00002   (.0001)     

	Plant Size
	.003   (.0003) ***     
	.003   (.0003) ***     
	.0028   (.0003) ***     
	.003   (.0003) ***     
	.003   (.0003) ***     
	.002   (.0003) ***     
	.0031   (.0003) ***     
	.003   (.0003) ***     
	.0029   (.0003) ***     
	.0031   (.0003) ***     
	.003   (.0003) ***     
	.0029   (.0003) ***     

	Skill Intensity
	
	.0164   (.0005) ***    
	.0163   (.0005) ***    
	
	.0164   (.0005) ***    
	.0163   (.0005) ***    
	
	.0161   (.0005) ***    
	.0159   (.0005) ***    
	
	.016   (.0005) ***    
	.0159   (.0005) ***    

	Total Input
	
	
	5.23e-09   (1.62e-09) ***     
	
	
	5.17e-09   (1.61e-09) ***     
	
	
	4.89e-09   (1.52e-09) ***     
	
	
	4.81e-09   (1.51e-09) ***     

	Year Dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Sector Dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Region Dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	R2
	0.4718
	0.4865
	0.4887
	0.4717
	0.4864
	0.4885
	0.4494
	0.4662
	0.4688
	0.4492
	0.4659
	0.4685

	N
	67242
	67076
	67076
	67242
	67076
	67076
	56626
	56493
	56493
	56626
	56493
	56493


 Notes: All standard errors are corrected for heteroskedasticity (clustered at plant level). Coefficients are given in the first line; standard errors in parentheses; *, **, *** indicate significance at the 10%, 5% and 1% level, respectively.


As a further test for the robustness of my estimates for the effect of foreign investment on domestic productivity, I estimate equation (2) taking first- and second-difference transformations of the data. First-differences regress the log of the change in the output of a plant from one year to the next on my baseline specification and on further controls, while second-differences use the log of the change in the output of a plant over two years as the dependent variable. I am differencing only the dependent variable to analyze how foreign equity participation and sectoral foreign presence affect productivity growth. Transforming the data into differences allows me to control for any plant fixed effects, which might not be present at the industry level. For example, if foreign investors buy shares only in those domestic firms that produce high levels of output, then this effect could bias our estimate on the FDI share variable. Working with first- and second-differences enables me to see the how growth in productivity is affected by sectoral foreign presence. The results for the first-difference and second-difference estimations are reported in columns 1 through 6 and columns 7 through 12 of Table 7-8, respectively.  


In the first-difference specification, the coefficient on the Foreign Presence in Sector variable remains negative and statistically significant, when I calculate the foreign presence in the sector weighted by employment (columns 1 through 3). This confirms my initial finding that higher foreign presence at the sectoral level might have negative spillovers to the domestic plants in the same sector. However, the coefficient on foreign presence is statistically insignificant when I calculate foreign presence weighted by output. This brings with itself an interesting interpretation. In this case, the results would indicate that a higher percentage of foreign investment when weighted by output, which might arise in capital-intensive industries where foreign plants may not be employing many workers but commanding a big share of the overall industry output, would not affect the productivity levels of domestic plants. In contrast, a higher percentage of foreign investment in labor-intensive industries, which would mean a higher level of foreign investment in the sector weighted by employment, is likely to lead to a decline in the productivity of the domestic plants in these industries. Hence, while foreign plants might be benefiting the workers in the labor-intensive industries, it might lead to a productivity decline at the domestic plants in these industries. This would mean that the wages at the domestic plants in labor-intensive industries might decline, or increase on a much lower pace than the wages at foreign plants.


However, this surprising finding disappears in the second-difference estimations, and the results in columns 7 through 12 support my major findings. The coefficients on the foreign presence in sector variable are negative and statistically significant either when this variable is weighted by employment or output. This suggests that it may take a few years for the (negative) effect of foreign presence on the domestic plants at the sectoral level to be realized in the capital-intensive industries. The main point that emerges from Table 7-8 is, however, that there exist negative spillovers from foreign investment to domestic plants at the sectoral level, and this negative impact rises over time. 


The coefficients on the other variables of the first- and second-difference specifications are as expected. The point estimates on the FDI share variable indicate that higher foreign equity participation at the plant level leads to increases in the output growth of the plant. However, the coefficient on FDI share becomes slightly smaller in the results for the second-difference estimations, which suggests that positive own-plant effects could arise from the fact that foreign investors choose to invest in more productive firms in general. The coefficients on the interaction term between the FDI share variable and the foreign presence in sector variable indicate that there are no discernible effects of a higher ratio of sectoral foreign investment on other joint ventures in the sector. Overall, Table 7-8 provides evidence that my coefficient estimates are robust to a variety of specifications and controls.

My findings indicate that foreign presence at the sectoral level might have a significant and negative effect on the productivity levels of domestic plants within the same sector. Similar findings were also reported by Aitken and Harrison (1999) in an econometric study for Venezuela, who attributed the presence of negative spillovers to a negative competition effect. A multinational with low marginal costs that enters a domestic market will have an incentive to increase production relative to its domestic competitors. Domestic firms will thus lose some share of business, and due to increasing returns to scale, this will decrease their output and force them up their average cost curve, thus reducing their productivity. 
There might also be additional effects which lead to a decline in the productivity levels of the domestic plants. One such effect is the competition in the factors market. If multinationals are more successful than domestic plants in hiring high skilled workers and if they hire some of the human capital away from the domestic plants, then this might lead to lower value added per worker at the domestic plants within the same sector. Likewise, if multinationals can finance intermediate goods and inputs less expensively, perhaps through exporting from their subsidiaries abroad, they can increase their production and achieve economies of scale, which will in turn reduce the productivity of the domestic plants.  
Moreover, sectoral foreign presence might lead to declines in productivity at domestic firms due to informational asymmetry. Kindleberger (1969) argues in one of the first theoretical formulations of multinational corporations that foreign direct investment is crucially about the transfer of control rather than movement of capital as is. Foreign investors acquire essential information about the characteristics of a firm, such as its productivity and profitability potential, when they invest directly in a firm abroad and thus gain its control. As Loungani and Razin (2001) argue, this gives them an informational advantage over “uninformed” domestic savers, whose buying of shares in domestic firms does not entail control. Using this informational advantage, foreign investors will then keep high-productivity firms under their ownership and control and sell low-productivity firms to uninformed savers. This might lead to a lower productivity level for domestic plants overall. 

An earlier econometric study on productivity spillovers was done by Blomstrom (1989) for Mexico using data for 1970. Blomstrom (1989) found that multinationals were significantly more productive than their Mexican counterparts and that the entry of multinationals increased technical efficiency in Mexican firms through competitive pressure. Yet, one note of caution should be added here. Most of the earlier studies on productivity spillovers such as the one by Blomstrom (1989) carried out their estimations using a cross section of industries, instead of using a cross-section of individual plants. These studies thus failed to control for productivity differences across sectors which might be correlated with, but not necessarily caused by, foreign direct investment. As Aitken and Harrison (1999) argue, if foreign investors gravitate towards more productive industries, then a specification which fails to control for differences across industries is likely to find a positive association between the share of FDI and the productivity of domestic plants even if no spillovers take place. The current study alleviates such bias by analyzing data at the plant level and also controlling for sector specific effects. 
Econometric studies which have found positive spillovers from FDI plants to domestic plants using plant-level data are also available. One such study is by Keller and Yeaple (2003). Using firm level panel data from the BEA for the period 1987-1996 for the United States, the authors find that FDI leads to significant productivity gains for domestic firms. They estimate that FDI spillovers accounted for about 14% of productivity growth in US firms between 1987 and 1996.   
Productivity spillovers might increase or decrease wages at other plants if wages are correlated with plant-level productivity. My results suggest that there is a considerable negative impact of foreign investment on the productivity level of domestic plants, which might be reflected in the wages of domestic plants. Foreign presence at the sectoral level might be lowering the wage levels paid at domestically owned plants in the same sector by leading to lower levels of productivity at these domestic plants. In order to test for this hypothesis, I estimate equation (2) with the log of average plant wage for all workers as my dependent variable. Table 7-9 reports the results.

 Table 7-9
OLS Estimation for Wage Spillovers from Foreign Firms to Domestic Firms
	Dependent Variable: Log (Average Plant Wage)

	
	(1)

Robust
	(2)

Robust
	(3)

Robust
	(4)

Robust
	(5)

Robust
	(6)

Robust
	(7)

Robust
	(8)

Robust

	FDI Share
	.0092   (.0008) ***    
	.0089    (.0008) ***    
	.0087   (.0007) ***    
	.0086  (.0007) ***    
	.0095   (.0008) ***    
	.009   (.0008) ***    
	.0086    (.0007) ***    
	.0085   (.0007) ***    

	Foreign Presence in Sector (by Employment)
	-.0079    (.0024) ***        
	-.0085   (.0023) ***       
	-.0122   (.0024) ***       
	-.0118   (.0025) ***       
	
	
	
	

	Foreign Presence in Sector (by Output)
	
	
	
	
	.0013   (.001)     
	.0013   (.001)     
	.0015   (.001)     
	.0014   (.001)     

	FDIShare*FP (by Employment)
	.0002   (.00007) ***     
	.0002    (.00007) ***     
	.0001   (.00006) ***     
	.0001    (.00006) ***     
	
	
	
	

	FDIShare*FP (by Output)
	
	
	
	
	.0001   (.00004) ***     
	.0001   (.00004) ***     
	.0001   (.00004) ***     
	.0001   (.00004) ***     

	Plant Size
	.0007   (.00008) ***     
	.0007   (.00008) ***     
	.0007   (.00008) ***     
	.0007   (.00008) ***     
	.0007   (.00008) ***     
	.0007   (.00008) ***     
	.0007   (.00008) ***     
	.0007    (.00008) ***     

	Skill Intensity
	
	.0071   (.0001) ***    
	.0069    (.0001) ***   
	.0068   (.0002) ***    
	
	.0072   (.0001) ***    
	.0069   (.0001) ***    
	.0069   (.0002) ***    

	Value Added per Worker
	
	
	2.37e-06   (5.68e-07) ***     
	2.77e-06   (7.16e-07) ***     
	
	
	2.37e-06   (5.64e-07) ***     
	2.78e-06   (7.12e-07) ***     

	Total Input
	
	
	
	-1.27e-09   (4.45e-10) ***        
	
	
	
	-1.29e-09   (4.44e-10) ***    

	Year Dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Sector Dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Region Dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	R2
	0.8804
	0.8859
	0.8873
	0.8875
	0.8803
	0.8859
	0.8873
	0.8874

	N
	94572
	94325
	94325
	94325
	94572
	94325
	94325
	94325


Notes: All standard errors are corrected for heteroskedasticity (clustered at plant level). Coefficients are given in the first line; standard errors in parentheses; *, **, *** indicate significance at the 10%, 5% and 1% level, respectively.
The results in columns 1 through 4 indicate that foreign investment at the sectoral level is statistically significant and negative, suggesting that there might be negative wage spillovers from foreign plants to domestic plants. However, the coefficients on the foreign presence in sector variable become statistically insignificant and positive when I calculate foreign presence weighted by output. These results show similarity with the point estimates I found for the foreign presence variable in the productivity spillover estimations. They suggest that foreign presence in labor-intensive industries, where new FDI flows into the sector would increase sectoral foreign presence weighted by employment, would negatively affect the wages at domestic plants, while foreign presence in capital-intensive industries, where new FDI inflows might increase foreign presence weighted by output, have no significant effect on the wages at the domestic plants in the same industry. Overall, there is no conclusive evidence that increased foreign presence in a sector would cause a depression of the wages at domestic plants in the same sector. 


A finding that is consistent throughout all of my specifications is that workers at joint ventures benefit considerably from higher foreign presence in the sector they work in. The coefficients on the interaction variable between FDI share and foreign presence are statistically significant and positive in all of my regressions. This might arise because of a competition among foreign plants in a given sector to recruit and/or retain the best local human capital in their area of work. 

8. Conclusion

This study has analyzed the impact of foreign direct investment on wage inequality and productivity spillovers in Turkey over the period 1993-2001 using panel data collected by the Turkish Statistical Office. Econometric analysis shows that foreign plants have on average paid higher wages to their workers than domestic plants, which is the first avenue through which the earnings gap in the manufacturing sector might increase. It is further found that while both production and non-production workers benefit from foreign ownership, non-production workers reap the benefits from foreign equity participation on a greater scale than production workers. Hence, a second avenue that would lead to increasing wage inequality is the within-plant wage difference that is associated with higher foreign equity participation. My results are robust to estimations with a set of right-hand side controls and to plant-level fixed effects. 
Spillover regressions for productivity and wages between foreign plants and domestic plants were also run to determine how foreign presence in a sector affects the domestic plants within the same sector. My results show that a higher foreign presence at the sectoral level is associated with a decline in the productivity levels of domestic plants in the same sector. This is likely to have contributed to rising wage discrepancies between foreign plants and domestic plants. I fail to find such strong relationship for wage spillovers from foreign plants to domestic plants. In addition, I find the share of foreign equity participation at the plant level to be associated with higher productivity.
Further research can focus on how takeovers by foreign firms have affected the wage and productivity levels at plants in different sectors and try to better address the selectivity problem mentioned in the study. A more thorough analysis of productivity spillovers will also enable a better understanding of the sectoral dynamics between foreign and domestic plants and contribute to the literature on spillovers and productivity. This study focused on intra-industry spillovers; however, theory predicts that inter-industry spillovers might also exist. Further research should consider how foreign presence in a particular sector might affect other sectors. Finally, regional spillovers at the geographical region or city level are possible areas that future research can address to better understand the spatial impact of foreign direct investment.
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� See Krugman’s “Fire-Sale FDI” available at � HYPERLINK "http://web.mit.edu/krugman/www/FIRESALE.htm" ��http://web.mit.edu/krugman/www/FIRESALE.htm�. 


� Corresponding data for 1993-2001 are unavailable; instead, values for the period 2002-2005 are reported for informative purposes. 


� Another widely used wage inequality measure is that of NBER’s Occupational Wages around the World database, collected by Freeman and Oostendorp. The OWW database does not contain, however, inequality measures for Turkey for the period under focus here.


� For a detailed description of how the THEIL indices are calculated, see � HYPERLINK "http://www.utip.gov.texas.edu" ��www.utip.gov.texas.edu�. 


� See Gottschalk and Smeeding (1997) and Acemoglu (2003). 


� The General Directorate of Foreign Investment (GDFI) under the Prime Ministry of Turkey screens all foreign investment in the country and reviews projects submitted for approval and encourages foreign direct investment. The GDFI also advises and assists foreign investors in obtaining permits and finding Turkish partners and projects.


� By unofficial estimates the US is actually the largest source of foreign investment in Turkey (Loewendahl and Ertugal-Loewendahl, 2001). 


� The dataset is available at � HYPERLINK "http://www.nber.org./oww" ��www.nber.org./oww� 


� The database is available at � HYPERLINK "http://utip.gov.utexas.edu/" ��http://utip.gov.utexas.edu/� 


� See Blomstrom (1989) for an early discussion of foreign investment and spillover of efficiency and some evidence for Mexican manufacturing.


� See Clerides et al (1998) for Colombia, Mexico, and Morocco; Bernard and Jensen (1999) for the U.S.; Bee-Yan Aw et al (2000) for Taiwan; Delgado et al (2002) for Spain; and Baldwin and Gu (2003) for Canada.


� Bernard et al (2005) provides a portrait of U.S. firms. 


� See Horstmann and Markusen (1992), Brainard (1993), and Markusen and Venables (2000).


� Lipsey and Sjoholm (2001) compare only those firms that experienced a takeover and using a binary variable for foreign ownership, they study whether a takeover by a foreign firm increases the average plant wage for blue-collar and white-collar workers. 


� The six provinces are Liaoning, Zhejiang, Hubei, Guangdong, Sichuan, and Gansu.


� In order to achieve a greater number of observations, I refrain from controlling for the exit and entry of firms over the period under focus. 


� To identify this would require going through each plant that has experienced a takeover and highlighting those that exchanged ownership from domestic to foreign at any point in the period 1993-2001, and time constraints do not allow this.


� The number of observations for the regressions estimating the average wage for non-production workers is less than the others, because some plants had reported all their workers as production workers. 
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Sayfa1

		Inward FDI stock as a percentage of Gross Domestic Product

		Region/economy		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Turkey		7.47		10.79		8.85		8.65		8.69		8.71		9.86		9.64		13.52

		Inward FDI stock (Primary Axis)

		(Millions of US dollars)

		Region/economy		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Turkey		13 484		14 092		14 977		15 699		16 504		17 444		18 227		19 209		19 677

																						0.4592850786

		Inward FDI flows as a percentage of Gross Fixed Capital Formation

		Region/economy		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Turkey		1.33		1.89		2.19		1.59		1.60		1.91		1.94		2.20		12.68

		Inward FDI flows (Secondary Axis)

		(Millions of US dollars)

		Region/economy		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Turkey		636		608		885		722		805		940		783		982		3 352
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		* UTIP-UNIDO Wage Inequality THEIL Measure - calculated based on UNIDO2001 by UTIP

		* This data set was revised on 6/10/2002, taking into consideration certain inconsistencies due to  changing category structures in the UNIDO data; affected countries are Algeria, Belgium, France, Ghana, Jamaica, Jordan, Honduras, Hong Kong, Iceland, Keny

		* The collapsing rule is denoted by "combination code" in original UNIDO2001.

		* Two countries (Czechoslovakia, Germany) are added and one country (Laos) is dropped compared to previous version.

				(156 countries, 3194 observations, 1963-1999 time-span.)

		ID		COUNTRY		CODE		N		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999

		142		Turkey		TUR		36		0.0568617		0.0613607		0.0822256		0.0693372		0.0685773		0.07922		0.0652676		0.0610966		0.0689894

		country		code		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999

		Turkey		TUR		46.00		46.58		48.09		47.17		47.21		47.98		46.81		46.31		46.99

		Note:  EHII2.3 are estimates of gross household income inequality, computed from a regression relationship

		between the Deininger & Squire inequality measures and the UTIP-UNIDO pay inequality measures,

		controlling for the source characteristics in the D&S data and for the share of manufacturing in total employment.

		See UTIP Working paper 22 for details.

		Calculations by Hyunsub Kum
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		GDP(current), by Host Region and Economy, 1970 - 2005

		(Millions of US dollars)

		Region/economy		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005

		Turkey		180 422		130 652		169 319		181 465		189 878		200 307		184 858		199 264		145 573		184 162		239 700		301 999		362 461

						0.2758533812														0.2694464802





		TABLO:11- DOĞRUDAN YABANCI SERMAYE GİRİŞLERİNİN SEKTÖRLERE GÖRE DAĞILIMI

		TABLE: 11- SECTORAL BREAKDOWN OF FOREIGN DIRECT INVESTMENT CAPITAL INFLOW

												(Milyon $) / (Million $)

		ISIC Kodu		Sektörler				2002		2003		2004*		2005*		2005*		2006*		ISIC Code		Sectors

																Ocak		Ocak

																January		January

		D		İmalat Sanayii				110		448		168		714		64		23		D		Manufacturing

		D		15		Gıda Ürünleri ve İçecek İmalatı		14		249		32		62		6		6		D		15		Manufacture of food products and beverages

		D		17		Tekstil Ürünleri İmalatı		10		8		14		184		2		--		D		17		Manufacture of textiles

		D		24		Kimyasal  Madde ve Ürünlerin İmalatı		9		9		39		173		51		1		D		24		Manufacture of chemicals and chemical products

		D		29		B.Y.S. Makine ve Teçhizat İmalatı		13		17		8		12		--		5		D		29		Manufacture of machinery and equipment n.e.c.

		D		31		Elektrikli Optik Aletler İmalatı		2		4		2		14		3		--		D		31		Office machinery and computers

		D		34		Motorlu Kara Taşıtı , Römork ve Yarı-Römork İmalatı		33		145		35		49		--		3		D		34		Manufacture of motor vehicles, trailers and semi-trailers

		D		36		Mobilya İmalatı; B.Y.S. Diğer İmalat		--		2		--		4		--		--		D		36		Manufacture of furniture; manufacturing n.e.c.

		D				Diğer İmalat		19		14		38		216		2		8		D				Other Manufacturing

		* Geçici Veriler  (2006 Ocak itibariyle) / Provisional Data  (As of January 2006)         
Kaynak / Source: T.C. Merkez Bankası / Central Bank Of Turkey

						Gıda Ürünleri ve İçecek İmalatı		14		249		32		62		357

						Tekstil Ürünleri İmalatı		10		8		14		184		216

						Kimyasal  Madde ve Ürünlerin İmalatı		9		9		39		173		230

						B.Y.S. Makine ve Teçhizat İmalatı		13		17		8		12		50

						Elektrikli Optik Aletler İmalatı		2		4		2		14		22

						Motorlu Kara Taşıtı , Römork ve Yarı-Römork İmalatı		33		145		35		49		262

						Mobilya İmalatı; B.Y.S. Diğer İmalat		--		2		--		4		6

						Diğer İmalat		19		14		38		216		287

								100								1,430		1,440
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		Inward FDI stock as a percentage of Gross Domestic Product

		Region/economy		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Turkey		7.47		10.79		8.85		8.65		8.69		8.71		9.86		9.64		13.52

		Inward FDI stock (Primary Axis)

		(Millions of US dollars)

		Region/economy		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Turkey		13 484		14 092		14 977		15 699		16 504		17 444		18 227		19 209		19 677

																						0.4592850786

		Inward FDI flows as a percentage of Gross Fixed Capital Formation

		Region/economy		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Turkey		1.33		1.89		2.19		1.59		1.60		1.91		1.94		2.20		12.68

		Inward FDI flows (Secondary Axis)

		(Millions of US dollars)

		Region/economy		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Turkey		636		608		885		722		805		940		783		982		3 352
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		* UTIP-UNIDO Wage Inequality THEIL Measure - calculated based on UNIDO2001 by UTIP

		* This data set was revised on 6/10/2002, taking into consideration certain inconsistencies due to  changing category structures in the UNIDO data; affected countries are Algeria, Belgium, France, Ghana, Jamaica, Jordan, Honduras, Hong Kong, Iceland, Keny

		* The collapsing rule is denoted by "combination code" in original UNIDO2001.

		* Two countries (Czechoslovakia, Germany) are added and one country (Laos) is dropped compared to previous version.

				(156 countries, 3194 observations, 1963-1999 time-span.)

		ID		COUNTRY		CODE		N		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999

		142		Turkey		TUR		36		0.0568617		0.0613607		0.0822256		0.0693372		0.0685773		0.07922		0.0652676		0.0610966		0.0689894

		country		code		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999

		Turkey		TUR		46.00		46.58		48.09		47.17		47.21		47.98		46.81		46.31		46.99

		Note:  EHII2.3 are estimates of gross household income inequality, computed from a regression relationship

		between the Deininger & Squire inequality measures and the UTIP-UNIDO pay inequality measures,

		controlling for the source characteristics in the D&S data and for the share of manufacturing in total employment.

		See UTIP Working paper 22 for details.

		Calculations by Hyunsub Kum

		ID		COUNTRY		1990		1991		1992		1993		1994		1995		1996		1997		1998

		54		United Kingdom		0.0184296		0.0177184		0.0177081		0.0193521		0.0183826		0.018341		0.0166001		0.0161292		0.0184908

		133		Sweden		0.0039254		0.0035339		0.0038018		0.0036042		0.0028545		0.0082385		0.0132667		0.0219717		0.0301818

		148		United States		0.0274071		0.0278736		0.0266825		0.0266976		0.0279769		0.0281135		0.0307294		0.0389702		0.0561592

		142		Turkey		0.0568617		0.0613607		0.0822256		0.0693372		0.0685773		0.07922		0.0652676		0.0610966		0.0689894

		22		Brazil		0.0610148				0.0843413		0.0801256		0.0846848		0.0778702
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		GDP(current), by Host Region and Economy, 1970 - 2005

		(Millions of US dollars)

		Region/economy		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005

		Turkey		180 422		130 652		169 319		181 465		189 878		200 307		184 858		199 264		145 573		184 162		239 700		301 999		362 461

						0.2758533812														0.2694464802





		TABLO:11- DOĞRUDAN YABANCI SERMAYE GİRİŞLERİNİN SEKTÖRLERE GÖRE DAĞILIMI

		TABLE: 11- SECTORAL BREAKDOWN OF FOREIGN DIRECT INVESTMENT CAPITAL INFLOW

												(Milyon $) / (Million $)

		ISIC Kodu		Sektörler				2002		2003		2004*		2005*		2005*		2006*		ISIC Code		Sectors

																Ocak		Ocak

																January		January

		D		İmalat Sanayii				110		448		168		714		64		23		D		Manufacturing

		D		15		Gıda Ürünleri ve İçecek İmalatı		14		249		32		62		6		6		D		15		Manufacture of food products and beverages

		D		17		Tekstil Ürünleri İmalatı		10		8		14		184		2		--		D		17		Manufacture of textiles

		D		24		Kimyasal  Madde ve Ürünlerin İmalatı		9		9		39		173		51		1		D		24		Manufacture of chemicals and chemical products

		D		29		B.Y.S. Makine ve Teçhizat İmalatı		13		17		8		12		--		5		D		29		Manufacture of machinery and equipment n.e.c.

		D		31		Elektrikli Optik Aletler İmalatı		2		4		2		14		3		--		D		31		Office machinery and computers

		D		34		Motorlu Kara Taşıtı , Römork ve Yarı-Römork İmalatı		33		145		35		49		--		3		D		34		Manufacture of motor vehicles, trailers and semi-trailers

		D		36		Mobilya İmalatı; B.Y.S. Diğer İmalat		--		2		--		4		--		--		D		36		Manufacture of furniture; manufacturing n.e.c.

		D				Diğer İmalat		19		14		38		216		2		8		D				Other Manufacturing

		* Geçici Veriler  (2006 Ocak itibariyle) / Provisional Data  (As of January 2006)         
Kaynak / Source: T.C. Merkez Bankası / Central Bank Of Turkey

						Gıda Ürünleri ve İçecek İmalatı		14		249		32		62		357

						Tekstil Ürünleri İmalatı		10		8		14		184		216

						Kimyasal  Madde ve Ürünlerin İmalatı		9		9		39		173		230

						B.Y.S. Makine ve Teçhizat İmalatı		13		17		8		12		50

						Elektrikli Optik Aletler İmalatı		2		4		2		14		22

						Motorlu Kara Taşıtı , Römork ve Yarı-Römork İmalatı		33		145		35		49		262

						Mobilya İmalatı; B.Y.S. Diğer İmalat		--		2		--		4		6

						Diğer İmalat		19		14		38		216		287

								100								1,430		1,440
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		Inward FDI stock as a percentage of Gross Domestic Product

		Region/economy		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Turkey		7.47		10.79		8.85		8.65		8.69		8.71		9.86		9.64		13.52

		Inward FDI stock, by Host Region and Economy, 1980 - 2005

		(Millions of US dollars)

		Region/economy		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Turkey		13 484		14 092		14 977		15 699		16 504		17 444		18 227		19 209		19 677

		Inward FDI flows as a percentage of Gross Fixed Capital Formation

		Region/economy		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Turkey		1.33		1.89		2.19		1.59		1.60		1.91		1.94		2.20		12.68

		Inward FDI flows, by Host Region and Economy, 1970 - 2005

		(Millions of US dollars)

		Region/economy		1993		1994		1995		1996		1997		1998		1999		2000		2001

		Turkey		636		608		885		722		805		940		783		982		3 352
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						1993		1994		1995		1996		1997		1998		1999		2000		2001

		Sector		ISIC

		Food Products		31		52		52		54		53		57		73		64		65		67

		Textiles		32		47		45		50		49		56		56		58		45		51

		Wood		33		5		3		4		4		4		5		4		2		5

		Paper		34		5		7		8		9		9		11		9		14		15

		Chemicals		35		59		59		66		66		72		83		91		101		97

		Nonmetallic Minerals		36		23		27		24		19		22		28		24		26		34

		Basic Metal Industries		37		8		11		10		10		11		10		8		10		11

		Fabricated Metals, Machinery, etc.		38		100		105		106		112		125		143		141		144		152

		Other Manufacturing		39		2		3		3		4		6		7		7		7		7

		Total				301		312		325		326		362		416		406		414		439

				1993		1994		1995		1996		1997		1998		1999		2000		2001

		Food Products		17		17		17		16		16		18		16		16		15

		Textiles		16		14		15		15		15		13		14		11		12

		Wood		2		1		1		1		1		1		1		0		1

		Paper		2		2		2		3		2		3		2		3		3

		Chemicals		20		19		20		20		20		20		22		24		22

		Nonmetallic Minerals		8		9		7		6		6		7		6		6		8

		Basic Metal Industries		3		4		3		3		3		2		2		2		3

		Fabricated Metals, Machinery, etc.		33		34		33		34		35		34		35		35		35

		Other Manufacturing		1		1		1		1		2		2		2		2		2

		Total
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		CPI (1994=100)		1993						1995						1997						1999						2001

				CPI = 48						CPI = 188						CPI = 629						CPI = 1918						CPI = 4586

				FDI						FDI						FDI						FDI						FDI

		Sector-ISIC		Yes		No				Yes		No				Yes		No				Yes		No				Yes		No

		Food Products		108.4		49.6		2.19		419.8		139.7		3.01		1217.4		509.4		2.39		4581.1		1729.1		2.65		10470		3451.3		3.03

		Textiles		56.7		32.9		1.72		172.4		101.6		1.70		678.3		408.7		1.66		2390.3		1285.2		1.86		5225.7		2606.5		2.00

		Wood		61		39.3		1.55		160.1		104.3		1.53		435.8		391.7		1.11		2600		1239.7		2.10		3223.9		2326.4		1.39

		Paper		156		56.3		2.77		501.4		168.6		2.97		2008.4		662.5		3.03		7510.9		2221.1		3.38		13533.3		4440.8		3.05

		Chemicals		197.4		58.3		3.39		676.8		185.1		3.66		2226.5		675		3.30		6767.5		2159.1		3.13		16006.1		4283.3		3.74

		Nonmetallic Minerals		113.5		42.8		2.65		397.6		124.6		3.19		1498.7		473.2		3.17		5144.1		1513.4		3.40		9945.4		3262.5		3.05

		Basic Metal Industries		134.1		60		2.24		426.1		174.6		2.44		1485.8		647		2.30		4877.8		1982		2.46		10636.4		4186.6		2.54

		Fabricated Metals, Machinery, etc.		135		45.1		2.99		435.9		137.1		3.18		1492.7		533.2		2.80		4880.2		1671		2.92		10281		3397.1		3.03

		Other Manufacturing		24		37.3		0.64		199.6		113		1.77		1204.8		448		2.69		3882.1		1302.3		2.98		9734.6		2809.1		3.47

		All		109.6		46.8		2.34		376.6		138.7		2.72		1360.9		527.6		2.58		4737.1		1678.1		2.82		9895.2		3418.2		2.89
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		CPI (1994=100)

		Sector-ISIC		1993		1995		1997		1999		2001

		Food Products		2.19		3.01		2.39		2.65		3.03

		Textiles		1.72		1.70		1.66		1.86		2.00

		Wood		1.55		1.53		1.11		2.10		1.39

		Paper		2.77		2.97		3.03		3.38		3.05

		Chemicals		3.39		3.66		3.30		3.13		3.74

		Nonmetallic Minerals		2.65		3.19		3.17		3.40		3.05

		Basic Metal Industries		2.24		2.44		2.30		2.46		2.54

		Fabricated Metals, Machinery, etc.		2.99		3.18		2.80		2.92		3.03

		Other Manufacturing		0.64		1.77		2.69		2.98		3.47

		All		2.34		2.72		2.58		2.82		2.89
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