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Foreign direct investments (FDI) are widely considered an important catalyst of economic development. Both economists and policymakers believe that FDI can improve host countries’ technological capacities and managerial style both, because of the direct effect on the companies that receive FDI and because of the spillover effect on domestic companies in the same industry and in upstream industries through backward linkages. In order to strengthen these effects, governments of many developing and transition economies introduce special policies aimed at attracting FDI and/or enhancing spillovers and backward linkages. In particular, regulation of FDI became one of the key issues for many recently negotiated preferential trade agreements and bilateral trade agreements. 

This political enthusiasm is not based on a rigorous economic theory and evidence, particularly where the spillover effect is concerned. The rationale for the direct effect of FDI on firms’ productivity is that FDI can only be made if the investor has an advantage over local firms either because of superior technological knowledge or because of better managerial techniques, distributional network, etc. As a result, firms with FDI should usually be more productive than domestic firms. This prediction is supported by virtually all empirical studies conducted both for developing and developed countries
. At the same time, empirical findings on the spillover effect are mixed
. Different data samples and econometric technique produce contradictory results regarding spillovers. For example, in the case of transition countries, Yudaeva et al (2003) show that this effect is positive in the case of Russian firms, Javorcik and Spatareanu (2004) and Damijan et al (2003) find positive spillovers in Romania, while Djankov and Hoekman (2000), Konings (2001), Javorcik and Spatareanu (2004) and Damijan et al (2003) observe negative effects for some other Eastern-European countries. Recently, the literature started to look into less conventional channels for spillovers, such as inter-industry spillovers. In such cases the obtained evidence looks more consistent with the hypothesis of positive spillovers.

In this paper we also explore new channels of intra-industry spillovers in transition countries. In particular, we seem to find spillover effect from foreign owned firms on production function of domestic firms. The paper also gives special attention to the effect of institutions and education on spillovers. 

We chose four most populous countries of Eastern Europe for our analyses: Russia, Ukraine, Poland, and Romania. Besides being the largest in the region, these countries represent a wide spectrum in terms of their macroeconomic performance and institutional development. Poland is currently the richest of the four. Poland, however, has by far the highest rate of unemployment, while also the lowest rate of inflation. The Polish private sector enjoys the most domestic credit and the Polish government is ranked by far the best in terms of general effectiveness and the rule of law, and the lowest corruption level. However, the cost of starting a business and enforcing contracts is fairly high. The cost of starting a business is the lowest in Romania, where, interestingly, enforcing contracts is costly and where the private sector gets the least domestic credit. The Romanian labor market is fairly inflexible, especially on the hiring side, and highly educated workers are in relatively short supply. On the firing side, the least flexible market is in Ukraine, which is also the poorest of the four countries. Ukraine ranks lowest on government effectiveness and the rule of law and the cost of starting a business and corruption there is high. Howe​ver, the cost of enforcing contracts is relatively moderate in Ukraine and also in Russia. The cost of starting a business in Russia is not too high and the labor market there is quite flexible. The Russian stock market, notably, is the most developed among the four countries. Yet, Russia ranks very low in terms of the rule of law, where it is on par with Ukraine. Its corruption level is on par with Romania, and in between Poland and Ukraine. Russia and Ukraine are also much less open to trade and foreign investment, than Poland and Romania.

We use firm level data for manufacturing companies in these countries for several recent years. Our data come from two sources: the national statistical authorities in the case of Russia and Ukraine and Amadeus database of Bureau van Dijk in the case of Poland and Romania. The data for Russia and Ukraine cover large and medium-sized industrial enterprises, while the data for Poland and Romania include also some smaller manufacturing firms
. Companies with foreign owner​ship are defined here as those with at least 10% owned by external entities, excluding those registered in popular off-shore destinations. This correction is important in our view, as the latter are likely domestic companies and therefore should be regarded as potential destination for, rather than source of, spillovers. In the case of Ukraine we also excluded companies owned by Russians or representatives of other New Indepen​dent States (NIS). Poland, Romania and Ukraine use the same industrial classification NACE, while Russian OKONH classification, which was used during the peri​od under consideration, is very different. We use information about activities of Rus​sian firms to construct correspondence matrix between OKONH and NACE classifications. Regression analysis uses NACE classification for all countries in the sample.
Static Specification
We begin by estimating a Cobb-Douglas production function for each country, including a dummy variable for firms with foreign participation. We allow the factor shares to vary between domestic enterprises and those with foreign ownership. This simple specification allows us to compare productivities and factor intensities of domestic firms and those with foreign capital. Our results show that companies with foreign direct investment (FDI) are significantly more productive than domestic firms. The size of the coefficient on FDI dummy is the largest in Russia and the smallest in Poland
. 

Companies with FDI are also somewhat less labor intensive and somewhat more capital intensive. The differences are particularly striking in Russia, where companies with FDI have labor intensity that is 42 percentage points lower and ca​pital intensity that is 27 percentage points higher than those of domestic firms. For comparison, in Poland and Romania the difference in labor intensity does not exceed 
7 percentage points and the difference in capital intensity is between 4 and 5 per​centage points. 

In order to study the potential spillover effects of firms with foreign participation on domestic companies, we constructed the measure of density of firms with FDI. FDI DENSITY measures the weighted labor employed in firms with foreign capital, relative to the total labor employed in a given year, sector, and region. This is a measure of foreign presence that is standard in this literature. It allows us to study horizontal spillovers, i.e. those to enterprises within the same industry. Since we use two-digit industries to define sectors, this measure also captures some vertical spillovers, i.e. those to enterprises in upstream industries. In addition, it reflects the likely local nature of spillovers in countries with yet not fully developed business communication networks.

Following the literature we included our proxy for spillovers into a Cobb-Duglas production function. In the fixed effects specification the coefficient on FDI DENSITY is positive but statistically insignificant for all the countries, except Russia, where it is negative and insignificant. This result suggests that, generally, there is no evidence for spillover effects from foreign direct investment on productivity of domestic firms. This finding is in agreement with most of the recent empirical literature on FDI spillovers.

As we already mentioned, the recent literature started to pay more attention to heterogeneity of FDI and, in particular, to potential differences in spillovers on domestic firms from export-oriented FDI and FDI aimed at supplying domestic markets [Moran, 2005; Melitz, 2005]. We tested this hypothesis for Russia, the only country for which we have the necessary data. Using a dataset on international trade transactions, we identified those foreign firms that exported more than 50 percent of their output. We computed a measure of EXPORT-ORIENTED FDI DENSITY as a share of such firms in the total employment in each year, sector, and region, weighted by the size of the foreign stake. The coefficient on EXPORT-ORIENTED FDI DENSITY turned out to be positive and significant in the fixed effects specification, while that on FDI DENSITY became negative and statistically insignificant. This result supports the idea that the positive spillover effect on productivity originates from export-oriented FDI, if at all.

In the third specification we allow production functions to be different across sectors and to be influenced by FDI DENSITY. After all, it is reasonable to expect that if foreign presence has any effect on domestic firms, it is unlikely to be limited to productivity. Rather, technological spillovers should affect the production function of domestic firms, in particular, the factor intensities. If domestic firms become more technologically sophisticated as a result of their contact with foreigners, their production processes are likely to become more capital intensive and less labor intensive. This is, indeed, the case in Poland. In this country, in sectors with 10 percent local foreign ownership capital intensity of domestic firms is over 2 percentage points higher and labor intensity is over 3,5 percentage points lower than elsewhere. In Romania the difference in intensities is not statistically significant, but domestic firms appear somewhat less labor intensive where the density of foreign firms is higher. For Ukraine we do not have data on capital, but labor intensity of domestic firms also appears to be smaller in sectors and regions with substantial foreign presen​ce, although the difference is not significant. Surprisingly, the results for Russia are absolutely different: domestic firms are more labor-intensive and less capital intensive in sectors that attract a lot of FDI
. 

Our findings on the production function effects in Russia and Poland may reflect backward linkages between domestic and foreign firms. There is anecdotal evidence suggesting that if foreign firms work with Russian suppliers, then these suppliers are producers of technologically simple and often labor intensive goods. Ford, for example, assembles cars in Russia using imported components, with the exception of a few components made of rubber. Poland, on the other hand, has a longer history of FDI inflows, giving domestic producers of the same goods time to upgrade their technologies to more capital-intensive processes. Additionally, foreign investors in Poland may have become more familiar with local producers and may, therefore, trust them with production of some capital-intensive components. An alternative and complementary explanation of our findings is that competition from foreign firms forces domestic firms to adjust in ways that depend on the situation in their particular country. Thus, while Polish firms upgrade their capital and techno​logies in order to compete in the same market with foreign entrants, Russian firms shield themselves from foreign competition by concentrating on producing unsophisticated labor-intensive goods for the less well-off segments of the population.

Dynamic Specification
We now go beyond the static specification to analyze whether and how foreign presence affects the change in, rather than merely the level of, productivity of domestic firms. The dynamic panel estimation that we use allows us to control for potential endogeneity of FDI DENSITY by instrumenting it using past values. The dynamic specification allows us to include, in addition to the density of foreign firms, a measure of their productivity. 

We measure total factor productivity (TFP) of individual firms as a residual from a fixed effects estimation of the Cobb-Douglas production function, with factor shares that are allowed to vary by industrial sector
. We then aggregate our measure to obtain average TFP of firms with foreign ownership in each sector and region in a given year (FDI TFP). We study dynamic effects of FDI TFP and FDI DENSITY using the following specification:
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We estimate this equation only for domestic companies using the system GMM method of Blundell and Bond (1998). Regression results show that productivity of foreign firms is indeed positively associated with productivity of domestic firms in the same sector and region in the following year. The coefficient on FDI TFP is positive for all four countries and statistically significant for Russia and Romania. In other words, productivity of domestic firms tends to grow where firms with FDI are more productive. This finding is in contrast with the effect of merely foreign presence: the coefficient on FDI DENSITY is negative in three out of four countries and statistically significant in Romania. Thus, it appears that foreign entry slows productivity growth of domestic firms, possibly because they lose market share yielding to increased competition.

We argued above that effects of foreign presence may change as foreign capital accumulates. Namely, foreign firms may initially focus on labor-intensive activities in order to benefit from low labor costs in the host countries, but shift to more advanced technologies as their weight and experience in the area grows. They may also be unwilling initially to outsource high-technology jobs to local producers, but as they invest more in their relationship with domestic firms, they may trust the locals with production of more sophisticated components. We incorporate this potential threshold effect into our analysis by adding a variable that equals FDI DENSITY if the latter exceeds 50 percent, and zero otherwise. Our results show that the coefficients on FDI DENSITY and FDI DENSITY over 50% are of different signs in three out of four countries. Both are statistically significant in Romania, where the productivity-reducing effect of foreign presence in much smaller in sectors and regions where foreign firms dominate (–0,366 as compared to –1,052). This is consistent with our notion of threshold effect, although the spillover effect in FDI-abundant sectors and regions is still negative. It is possible that it takes not only large foreign presence, but also a longer period to see any positive spillover effect, but, unfortunately, our panel is too short to tell. Interestingly, the signs on FDI DENSITY and FDI DENSITY over 50% are reversed in Russia, although both are statistically insignificant.

Our results from static specifications suggest that the effect of foreign entry may manifest itself in the change of the production function of domestic firms, rather than simply in higher total factor productivity. To examine this issue in a dyna​mic setting, we look at the effects that foreign presence and foreign pro​ductivity have on the capital-labor ratio of domestic firms: 
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The outcome of our estimations is as follows. For Poland and Romania, higher productivity of foreign companies is associated with higher capital-labor ratios of domestic firms in the same sector and region in the following year. This is consistent with the idea that more productive foreign firms generate more pronounced positive effects on domestic firms. Higher density of foreign companies, however, is associated with lower capital-labor ratios in the following year in both countries. This is consistent with the notion that foreign entry, rather than driving technology transfer, forces domestic firms to compete by focusing on cheaper low-technology goods for the less well-off segments of the domestic population. This finding does not necessarily contradict the results we obtained above using a static specification. Since in the dynamic regressions we control for the productivity of foreign firms, our measure of their density is largely divorced from their efficiency. While highly efficient foreign entrants are a possible source of knowledge spillo​ vers, the sheer number of foreign firms affects domestic producers most likely through increased competition. An alternative explanation would suggest that our static results reflect reverse causation. In other words, foreign companies in Poland and Romania are attracted to more capital-intensive segments of these economies, but once they establish there, they drive domestic firms into more labor-intensive activities. In Russia, neither FDI TFP, nor FDI DENSITY is significantly associated with the change in productivity of domestic firms. Ukraine is excluded from these estimations due to the lack of data on capital.

Conclusions
The literature on FDI and their effects on domestic firms usually concentrates on productivity differences between FDI and domestic firms and on productivity spillovers from FDI to domestic firms. At the same time, theoretical considerations used to justify empirical analyses usually state that FDI should possess different technologies and that their entry should stimulate technological upgrade by domestic firms. Therefore, the theory may be reinterpreted as suggesting that FDI have different production functions than domestic firms and that FDI entry stimulates production function change by domestic firms. In addition, more productive foreign firms with superior technologies should have a larger impact on both, the productivity and the production function, of domestic firms.

This paper looks at the evidence from four transition countries – Russia, Ukraine, Poland, and Romania, – and demonstrates that this new interpretation of the theory is confirmed by the data. In the more developed countries with better institutions and larger FDI inflows (Poland and Romania), foreign presence is associated with higher capital intensity and lower labor intensity of domestic firms. Even though foreign entry causes capital-labor ratios to decline initially, further accumulation of foreign capital tends to stimulate production function change by domestic firms toward more capital intensive functions. This threshold effect may reflect better technologies brought in by foreign firms once they become established in the host country, as well as their increased willingness to outsource more sophisticated parts to local producers. Absorptive capacity of domestic firms is also important: the evidence of the production function change toward more capital-intensive technologies is strongest in areas where the labor force is more educated.

In contrast, in the countries with worse institutions and correspondingly smaller FDI inflows (Russia
), foreign presence is associated with lower capital intensity and higher labor intensity of domestic firms. The shift to more labor-in​tensive technologies happens primarily where foreign capital is more abundant. Domestic firms may choose this adaptation in order to secure a separate market for themselves by specializing in serving relatively poor segments of the population. This effect may also reflect reluctance of foreign firms to outsource anything but the production of simple labor-intensive components to domestic suppliers. The reason for such reluctance may be the lack of confidence in the quality of domestically-produced goods and the ability of local firms to deliver their products on time. The production function effect is observed only in the relatively more educated and the less corrupt regions. In highly corrupt regions, foreign firms do not exhibit any productivity advantage over domestic firms, possibly as a result of the attitude of local authorities, which in turn is lobbied for by domestic producers.

As far as conventional productivity spillovers are concerned, we failed to find evidence of their presence, except in a few special cases. In Romania, foreign presence leads to lower productivity of domestic firms after one year, but this effect is present only in low-education regions and appears to wear out as more foreign capital is accumulated. In Ukraine, foreign presence is associated contemporaneously with higher output of domestic firms in high-education regions. In Russia, negative spillovers occur in the less corrupt regions, where foreign firms are more than twice as productive as domestic firms. Also, importantly, export-oriented foreign firms in Russia generate positive spillovers on domestic firms. Since such foreign firms bring cutting-edge technologies to host countries, the scope for knowledge spillovers is higher for those domestic firms that compete with or work as suppliers for export-oriented foreigners. More generally, own productivity of foreign firms matters: domestic companies show higher next-year productivity, as well as larger next-year capital-labor ratios, where foreign entrants are more productive.
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� The survey of the literature is provided by Lipsey [Lipsey, 2004; Lipsey, Sjoholm, 2005]. 


� A detailed survey of the spillover literature can be found in [Lipsey, 2002; Blomström, Kokko, 1998; 2003].


� For Poland and Romania, we used the data for Amadeus top 1,5 million firms, which include firms that satisfy at least one of the following size criteria: operating revenue equal to at least €1 million, total assets equal to at least €2 million, number of employees equal to at least 15.


� Tables with regression results are omitted from this version of the paper. They can be found in a long version, available at www.cefir.ru/


� We cannot, at this stage, fully exclude the possibility of reverse causality, i.e. that foreign companies are attracted to more capital intensive and less labor intensive parts of the domestic economy in Poland, and to less capital intensive and more labor intensive parts of the domestic economy in Russia. We return to this issue below.


� We experimented with an alternative measure of TFP based on stochastic frontier estimation, again with factor shares that vary by sector. Effectively, the stochastic frontier approach allows for firm fixed effects with industry-specific estimated growth trends. However, we encountered convergence problems when running these estimations on Russian and Ukrainian data. For Poland and Romania, the two measures were very highly correlated, suggesting that the fixed effects approach is sufficiently accurate.


� The absence of data on capital in the Ukraine makes the analysis of production functions there problematic.
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