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A key feature of the Swedish economy over the last two decades has been the rapid internationalisation of its economy, both through FDI and exports. In this paper we consider their inter-relationship, examining whether there have been spillovers from foreign firms to the export performance of domestic firms. We also contribute to the empirical modelling of export spillovers. We do this by exploiting information on whether foreign MNE sales are intra-firm or inter-firm, and by allowing for heterogeneity in the characteristics of the sender and receiver of spillovers. Our results indicate that foreign MNEs had positive effects on Swedish exports.

Section 1: Introduction

A key feature of the Swedish economy over the last two decades has been the rapid expansion of the stock of foreign-owned capital. Over the second half of the 1990's Sweden was the seventh largest recipient of foreign direct investment (FDI) globally and saw the percentage ratio of foreign to domestically owned firms rise by 10 percentage points to 27 per cent between 1990 and 2000 [START_REF] Blomström | The Economics of Foreign Direct Investment Incentives[END_REF]. Within the data we use in this study we calculate that the number of foreign-owned firms increased by 60 per cent between 1990 and 2001 (to 597 firms by 2001).

Alongside this increase in inward FDI, there has also been a rapid rise in Swedish exports. Our data reveal that the volume of export trade has risen by 150 per cent (to 691 million Swedish krona) over the sample period, while [START_REF] Greenaway | Exporting may not always boost firm level productivity[END_REF] and [START_REF] Hansson | Swedish business sector in a globalized world -Impact of internationalization on productivity and employment[END_REF] have previously reported that the number of firms exporting from Sweden rose from 75 per cent to over 86 per cent over the same time frame. Moreover this increase in exports has been faster amongst domestically owned firms: the share of total exports accounted for by domestically owned firms rose from 21 to 32 per cent between 1990 and 2001. 2An interesting question considered in other contexts has been to what extent there are export spillovers from foreign to domestic firms. 3 The aim of this paper is to test whether rising foreign presence in the Swedish economy has helped domestic firms to expand their export sales.

For this purpose we use data on Swedish manufacturing firms for the period 1990 to 2001.

Export spillovers are believed to be important for a number of reasons. To the extent that it encourages the growth of firms in industries in which the country has a comparative advantage then the country will benefit from classic gains from trade. As part of these gains, the recent heterogeneous firm literature has emphasised the effect that greater exports by firms has on aggregate productivity. Some studies have additionally suggested there is a causal effect from the decision to export on firm productivity. 4 Finally, there could also be dynamic gains from large scale production. If a firm can lower its average costs by entering new markets the extra resources that this releases could be used for investment in R&D ensuring that the firm brings its product or services into line with consumer needs. 5While the above discussion suggests that export spillovers are of economic relevance and that Sweden is an interesting country to search for them, the main contributions that we make come from the empirical modelling of spillovers. Building on the work of [START_REF] Greenaway | Do domestic firms learn to export from multinationals?[END_REF] we are able to separate the sales of foreign firms into those aimed at the domestic market and exports. This difference should allow us to determine whether any spillover effects we observe are general, in that they do not depend on the destination of final sales, or specific to export markets. As in the paper by [START_REF] Greenaway | Do domestic firms learn to export from multinationals?[END_REF] we are also careful to allow for separate effects of foreign multinational enterprises (MNEs) on the extensive (number of firms who export) and the intensive margins (the intensity with which those firms export) of exporting, accounting for the interdependence of these decisions through a Heckman selection model.

In addition to information on whether sales are to the domestic or export markets, we also have information on the buyer of those goods: whether sales are between other affiliates within the same group or not. This allows us to explore the possibility that sales between affiliates within the same firm reveal different information compared to sales to unrelated firms. In turn we also use this information to compare spillovers according to the type of FDI that has taken place. The presence of intra-firm domestic sales indicates that the foreign-owned firm has multiple plants located in Sweden. We investigate whether this deeper integration (either geographic or industrial) means that export spillovers are stronger than for single-plant foreign-owned firms.

We also explore possible heterogeneity in the effects of spillovers across other dimensions. Firstly, we test whether the characteristics of the foreign multinational (which we label sender-capacity) are important. 6 Specifically we examine the question of whether one can find stronger evidence of spillover effects from foreign-owned firms that are more productive compared to measures of foreign presence based on the size of firms. Secondly, we explore whether the effects of export spillovers differ according to the characteristics of the domestic firm. Are some firms better placed to capture the spillover benefits of foreign-owned firms? Absorptive capacity effects have previously been explored in the productivity spillovers literature by [START_REF] Cohen | Innovation and Learning: the Two Faces of R&D[END_REF]; [START_REF] Grünfeld | Meet Me Halfway but don't Rush -Absorptive capacity and strategic R&D investment revisited[END_REF]; [START_REF] Girma | Are there regional spillovers from FDI in the UK? In D[END_REF]; [START_REF] Haskel | Does Inward Foreign Direct Investment Boost the Productivity of Domestic Firms?[END_REF]; [START_REF] Kokko | Local Technological Capability and Productivity Spillovers from FDI in the Uruguayan Manufacturing Sector[END_REF]. However, to the best of our knowledge there is no previous study on the effects of sender capacity.

To preview some of the main findings of the paper, we find that in general increased FDI has had a positive effect on Swedish exports, where this effect has been primarily on the export intensity of existing exporters. We also find support for the extensions that we make to the spillovers literature. FDI spillovers are stronger for intra-firm sales (domestic and export) compared to inter-firm sales. This suggests that foreign multinationals that are more deeply embedded in the local economy impart stronger spillover effects. We also find that controlling for such heterogeneity in the foreign firms sending spillovers and the domestic firms receiving them is important. Stronger evidence of export spillovers can be found when greater weight is given to more productive foreign firms and when domestic firms are more R&D intensive.

The rest of the paper is organised as follows. Section 2 presents the empirical methodology used in the estimation and Section 3 the data sources and the construction of the main variables of the paper. Section 4 presents the empirical results. These include the main results as well as tests of heterogeneity. Section 5 concludes the paper.

6 Nothing in the above argument about demonstration or congestion is specific to the presence of foreign multinational firms. Larger numbers of domestic or foreign-owned firms that export will likely crowd out scarce resources in a similar manner, or equally offer opportunities for imitation. In such a case we might then expect no difference in the effect of foreign compared to domestic multinational firms, i.e. from large firms. We explored this by replacing foreign with domestic (Swedish) multinational firms in the regression. Unfortunately, this extension of the analysis leads us no further since none of the MNE presence coefficients were significant. Those estimates are not reported but can be ordered from the authors upon request.

Section 2: Empirical Methodology

In this paper we are interested in modelling the export decision of domestically owned firms. In the presence of firm heterogeneity and sunk costs of export market entry this can be thought as a twostage decision process whereby firms firstly decide whether to export or not, and secondly how much to export. Our econometric analysis accounts for both decisions and the fact that they are interdependent, thus avoiding any bias involved were they to be considered separately. Two equations are estimated using firm level data,

y* ijt = x ijt β + u ijt (export share regression) (1) d* ijt = z ijt γ + v ijt (export decision) (2) with y ijt = y* ijt if d ijt = 1; y ijt = 0 if d ijt = 0 and d ijt = 1 if d* ijt > 0; d ijt = 0 if d* ijt ≤ 0
The second equation describes the export participation decision for firm i in industry j in period t and is estimated as a probit regression. The first equation describes the intensity with which the domestic firm i in industry j in period t exports. The observed export share (y ijt ) is zero when the firm decides not to export (d ijt = 0) and assumes a positive value when the firm decides to export (d ijt = 1). The distribution of the error terms (u ijt ,v ijt ) is assumed to be bivariate normal with correlation ρ. The two equations (i.e. decisions) are related if ρ ≠ 0. In this case estimating only the export share regression would induce sample selection bias in the estimate of β since the error term u ijt , and the regressor x would be correlated. To avoid this problem both equations must be estimated. [START_REF] Heckman | Sample Selection Bias as a Specification Error[END_REF] proposed two alternative estimation methods; the maximum likelihood method and the two-step method. Of these we employ the former. 7 A drawback with the Heckman selection model is that it does not account for unobserved firm level characteristics. We assume that the observed firm level covariates such as productivity, absorptive capacity and size, are strongly correlated with any unobserved firm characteristics such as the quality of the capital, management philosophy and the value of intangible assets.

Within the vectors of covariates x ijt and z ijt we include measures of firm and industry characteristics, including our measures of the domestic and export activities of foreign MNEs. We describe in the next section the construction of these measures and their data sources. Identification of the sample selection model requires that the set of regressors in x ijt and z ijt cannot be the same and here we follow [START_REF] Helpman | Estimating Trade Flows: Trading Partners and Trading Volumes[END_REF] in using the heterogeneous-firms model of international trade [START_REF] Melitz | The Impact of Trade on Intra-Industry Reallocations and Aggregate Industry Productivity[END_REF] to motivate the inclusion of a measure of the sunk-costs of exporting in the selection equation as the exclusion restriction. To capture the 'sunk-costs' of export market entry we follow [START_REF] Roberts | The Decision to Export in Colombia: An Empirical Model of Entry with Sunk Costs[END_REF] and [START_REF] Bernard | Why some firms export[END_REF] and include the lagged export status of the firm in equation (2).

Section 3: Data Sources and Construction of Variables

The data used in the paper are supplied by Statistics Sweden (SCB) and include all manufacturing firms in Sweden with at least 50 employees for the years 1990-2001. We rely principally on two data sets from SCB: the Financial Statistics Database (FS) and the Regional Labour Market Statistics Database (Rams). Combining these data provides us with information on the profit and loss accounts of firms and associated variables such as gross production, value added, employment, capital stock, purchases of other inputs, R&D expenditure, as well as detailed information on the level of human capital (e.g., the share of employees with post secondary college education).

While rich in the set of variables that might be used to describe the export behaviour of firms, the employment cut-off at above 50 in these data is worthy of comment and helps explain the relatively high proportion of export firms that we reported in the introduction. We consider the possible consequences of this sampling restriction for the conclusions that we draw from the paper by examining whether our results for export spillovers in Section 4 differ for firms of different sizes. We find some evidence that this is the case and are therefore careful not to generalise the conclusions that we reach as representing effects present for Swedish firms with employment below 50.8 

To construct the measures of foreign presence needed in our empirical analysis requires us to be able to identify the nationality of the owner of the firm. We identify ownership using data collated by the Swedish Agency for Growth Policy Analysis (former ITPS). In these data a firm is defined as Swedish-owned if the Swedish owners control at least 50 per cent of the votes in the firm. If the firm belongs to a group of firms, ownership is defined as Swedish if the ultimate owner of the group controls at least 50 percent of the votes. A Swedish firm that has an overseas affiliate with at least one employee is classified as a domestic MNE. If the top level firm in the group hierarchy has at least one employee abroad, then all the firms within this group in Sweden are classified as Swedish MNEs. When more than half of the voting rights in the firm, or the firm at the top level, are controlled by a foreign owner the firm is classified as foreign-owned (foreign MNE).9 

We make one further restriction to the sample of domestically owned firms that we use in our estimations, choosing to use only those firms that remain domestically owned firms throughout the sample period. In Sweden, as in most developed countries, the overwhelming majority of inward FDI occurs as a merger or acquisition. If the acquired firm was previously domestically owned, then without this restriction this firm will disappear from the sample following its acquisition and appear instead as increased foreign presence (i.e. as part of the calculation of one of the dependent variables). To avoid any problems that might occur from this movement across the regression we only include those domestic firms that were not acquired during the sample window.

This restriction reduces the number of firms included in the regressions by 13 per cent (2,078 observations). 10

Foreign presence and the destination of sales

The empirical evidence for other countries would suggest that the presence of foreign multinational firms in the domestic economy can have both positive and negative effects on the export decisions of domestic firms. The positive impacts come from demonstration or competition effects. These positive benefits might come in a number of different forms [START_REF] Aitken | Spillovers, Foreign Investment, and Export Behavior[END_REF]. For example, foreign multinationals may improve the information that domestic firms have about the preferences of foreign consumers, or the costs of serving those markets. They may alternatively encourage improvements in the domestic public infrastructure necessary to provide access to overseas markets, or themselves provide access to the distribution networks they have established.

This may lead additional domestic firms to start to export and the expansion of sales of existing exporters, extending both the extensive and intensive margins of domestic exports. Strong positive effects of this kind have been previously found for Mexico [START_REF] Aitken | Spillovers, Foreign Investment, and Export Behavior[END_REF]), for Uruguay [START_REF] Kokko | Trade regimes and spillover effects of FDI: Evidence from Uruguay[END_REF]) and the United Kingdom (Greenaway et al. 2004; Kneller and Pisu 2007). 11 Positive spillovers from FDI have not been found in all contexts, however. [START_REF] Ruane | Foreign Direct Investment and Export Spillovers: How Do Export Platforms Fare? IIIS Discussion Paper[END_REF] for Ireland, and [START_REF] Swenson | Multinationals and the Creation of Chinese Trade Linkages[END_REF] for China have found that the presence of foreign firms has a negative effect on the export possibilities of domestic firms, while [START_REF] Barrios | Explaining Firms' Export Behaviour: R&D, Spillovers and the Destination Market[END_REF] for Spain, and [START_REF] Sjöholm | Which Indonesian firms export? The importance of foreign networks[END_REF] for Indonesia find no effect. Explanations of the negative export effect that foreign firms have in Ireland and China differ somewhat. [START_REF] Ruane | Foreign Direct Investment and Export Spillovers: How Do Export Platforms Fare? IIIS Discussion Paper[END_REF] suggest that they are explained by the use of Ireland as an export platform to the rest of the European Union, such that there is little interaction between domestic and foreign firms. In her 10 The eliminated firms are distributed unevenly between the 22 industries at the two digit level: Machinery, equipment (17%), Fabricated metal (11%), Food & beverages (9%), Wood (8%), Motor vehicles (8%), Paper & pulp (7%), Medical instruments (6%), Chemicals (6%), Non-metallic mineral (5%), Rubber & plastic (4%), Publishing, printing (4%), Basic metals (3%), Other manufacturing (3%), Electrical machinery (3%), Other transport eq. ( 2%), Radio TV (2%), Textiles (1%), Electrical & optical (1%).

11 For a more detailed comparison of studies within this literature see [START_REF] Greenaway | Firm heterogeneity, exports and FDI[END_REF].

explanation for China, [START_REF] Swenson | Multinationals and the Creation of Chinese Trade Linkages[END_REF] draws on the evidence for negative productivity spillovers found by [START_REF] Aitken | Do Domestic Firms Benefit from Direct Foreign Investment? Evidence from Venezuela[END_REF]. A firm's entry into export markets is known to be sensitive to its level of productivity [START_REF] Bernard | Exceptional exporters performance: cause, effect or both?[END_REF][START_REF] Aw | Export Market Participation, Investments in R&D and Worker Training, and the Evolution of Firm Productivity[END_REF]). If the presence of foreign firms drives up the costs of labour or other factor inputs, then in a heterogeneous firm framework [START_REF] Melitz | The Impact of Trade on Intra-Industry Reallocations and Aggregate Industry Productivity[END_REF], this would make it less likely that the marginal domestic firm will start to export and lower the extent to which established exporters sell their goods abroad. In a similar manner foreign firms may also contribute to the congestion of local infrastructure or services necessary for access into, or delivery to, export markets, again raising the costs of exporting.

The exports spillovers literature has thus far allowed for possible differences in the effect of foreign presence according to whether sales are in the domestic or export markets, with the expectation that the potential for knowledge diffusion or congestion is greater from export rather than domestic sales. The data for Sweden have additional information on the buyer of those goods, whether they are to other firms under the same management or to independent firms. SCB collect these data using questionnaires sent to every firm in the manufacturing sector. 12 Strong arguments can be made why this separation into inter-firm and intra-firm sales might matter for export spillovers to domestic firms. Intra-firm exports might not contain the same information about the characteristics of foreign markets compared to inter-firm exports for example.

Given that spillover effects are in general expected to be weaker for domestic sales this might be used to argue in favour of combining the data on intra-firm and inter-firm domestic sales. We

choose not to because it may alternatively reveal information about the type of FDI being conducted by the foreign firm. By definition intra-firm sales can only occur when the foreign firm has multiple production units within Sweden. The scope for spillovers may therefore be greater if multiple production units within Sweden reflect greater integration of the foreign multinational into the 12 The response rate in the manufacturing sector was very high. For firms with more than 50 employees the response rate is over 95 per cent. After 2001 the survey was less ambitious in scope and therefore marks the end of the data period we use in the study. Comparing these data with a different series on firm exports (which does not separate between intra-firm and inter-firm exports) also collected by Statistics Sweden, we find a correlation (for the years 1997-2005) of export values of over 93 per cent. The correlation in terms of number of exporters is a few percentage points lower since the data where intra-firm and inter-firm exports are collected at a higher level in the enterprise.

domestic economy. Spillovers to domestic firms might be expected to be greater because production is spread across different regions, and spillovers have been shown to decline with distance [START_REF] Greenaway | Exporting, Productivity and Agglomeration[END_REF], or because multiple aspects of the production process are located within Sweden increasing the potential for spillovers along the production chain. [START_REF] Javorcik | Does Foreign Direct Investment Increase the Productivity of Domestic Firms? In Search of Spillovers Through Backward Linkages[END_REF] has previously shown that vertical productivity spillovers are stronger than horizontal spillovers.

This variable may therefore capture effects on domestic firms that go beyond those of just information about foreign markets and may suggest differences in export spillovers according to the type of FDI that takes place. As this fits into the broader issue of differences in the potential for spillovers across foreign firms that we investigate in the paper we leave this as an open question and allow the data to determine its importance. To reflect this discussion we interpret the results for this variable as being somewhat broader than those for the other foreign presence measures.

The measure of the presence of foreign-owned firms, P, in industry j at time t used in the paper is constructed as the ratio of sales by foreign-owned firms (FOF) in total sales, where the category of sales varies across domestic and export sales and intra-firm and inter-firm sales. More specifically it is measured as

N i ijt F f fjt jt Y Y P 1 1 (3)
where P jt is the presence of foreign-owned firms in industry j at time t defined as the ratio between Y fjt , i.e. the sales in the fth foreign firm in the jth industry at time t by foreign-owned firms and Y ijt which is the total industry sales in industry j at time t. 13 We calculate four variants of the index above; domestic sales to firms within the same group of companies (horizontal domestic intra) and 13 Given the use of both industry and firm level variables in the regression we estimate all specifications using the Moulton--White standard errors adjusted to account for possible correlation within a cluster [START_REF] Moulton | An Illustration of a Pitfall in Estimating the Effects of Aggregate Variables on Micro Unit[END_REF].

to other firms (horizontal domestic inter), exports to firms within the same group of companies (horizontal export intra) and to other firms (horizontal export inter). 14Table 1 provides the values of the four foreign presence variables for 22 industries at the 2-digit level in 1990 and 2001. The distribution of sales by foreign MNEs is characterized by large variation across industries, although -consistent with the rising presence of foreign firms in the Swedish economy over time -the observed trend is upward for each of these different measures.

Of the different combinations of intra/inter domestic/export sales for the 22 industries listed in Table 1, foreign presence fell between 1990 and 2001 in only 8 out of 84 industries. These falls are confined largely to domestic (intra-firm or inter-firm) sales. According to the evidence presented in the table they increased by the largest amount for intra-firm export sales. For example in the chemical sector the intra-firm export increased from 4.8 to 44.17 per cent between 1990 and 2001.

One explanation for this has been the acquisition of large Swedish MNEs during the 1990's, such as Astra, Pharmacia, Volvo Car, Saab Automobile, by foreign firms. These firms have large intra-firm exports to their overseas affiliates. Support for this view can be found from the noticeably large changes of foreign presence in the chemical and the motor vehicle industries. Foreign multinationals also seem to have increased their host-market sales in the food industry and in other manufacturing.

Absorptive Capacity and Sender Capacity

In the paper we also consider whether the flow of export spillovers from foreign firms depends on sender and receiver (absorptive) capacity of foreign and domestic firms. In the construction of foreign presence in equation (3), foreign firms are given greater weight depending on the level of sales of the firm. We might anticipate however, that the larger the technology gap between domestic and foreign firms the greater the scope for catching up or learning effects [START_REF] Findlay | Relative Backwardness, Direct Foreign Investment and the Transfer of Technology: A Simple Dynamic Model[END_REF]. To explore such effects we construct a new weighted measure of foreign presence, allowing the weight of foreign firms to differ according to their productivity. We assume that the functional form is nonlinear such that the marginal sender capacity is increasing in the foreign firms' productivity, but at a decreasing rate. We compute this new weighted index of foreign presence ( fjt W is the ratio between productivity in foreign-owned firm f in industry j relative to (one plus) its productivity. Spillover effects have also been shown to depend on the absorptive capacity of the domestic firm [START_REF] Cohen | Innovation and Learning: the Two Faces of R&D[END_REF]). Here we follow [START_REF] Grünfeld | Meet Me Halfway but don't Rush -Absorptive capacity and strategic R&D investment revisited[END_REF] and include in the regression interaction terms between domestic firm characteristics and foreign presence. The interaction variables intended to capture absorptive capacity are calculated as the product of the presence variables and the R&D intensity (labelled absorptive capacity) of the domestic firm. The data used to measure R&D is taken from the FS database and cover all firms with at least one employee active in R&D activities (at a minimum of 50 per cent of full time). These data are retrieved annually and it is compulsory for firms to reply. The respondents are asked to give an exact figure for R&D expenditure or answer in an interval scale (1-249 000, 250 000-999 000, 1-4.9 million, 5-9.9 million or 10 million SEK or more). If the yearly R&D expenditures exceed 10 million SEK, firms specify the exact amount of expenditure. 15

Additional control variables

In this paper we are interested in the potential demonstration or congestion effects that arise from the presence of foreign MNEs on the export decision of Swedish firms. We are therefore careful to control for other factors that may affect the correlation of these measures with the export behaviour of Swedish firms. 16 To capture differences in export behaviour across firms we follow [START_REF] Greenaway | Firm heterogeneity, exports and FDI[END_REF] and include in the regressions measures of firm size (the log of employment), total factor productivity (TFP) 17 , R&D intensity and previous export market experience. 18 Also included in our estimated equations are a full set of time fixed effects, industry fixed effects (there are 200 4-digit industries) and region fixed effects (24 counties). We use the industry and region effects to control for a wide range of time-invariant omitted industry and regional factors, such as infrastructure and local labour markets, that might explain possible correlations of firm export decisions with our foreign presence variables. 19 The time effects are used to control for shocks common to all firms, such as exchange rate movements at the accession 15 As around two thirds of firms report no R&D, we follow [START_REF] Grünfeld | Meet Me Halfway but don't Rush -Absorptive capacity and strategic R&D investment revisited[END_REF] and set these values to zero. 16 We also follow standard practice in using lagged foreign presence measures. 17 TFP is measured using the Törnqvist Index approach. 18 By including both firm level R&D and skill intensity we would introduce a double counting problem, since a substantial part of the R&D expenditures are wages to high-skilled employees. The other obvious option would be to adjust firm level R&D intensity to consider this double counting problem. Not reported, but with qualitatively similar results are specifications using skill intensity instead of R&D intensities. 19 As an alternative to 4-digit industry effects we also attempted to control for differences in the propensity to export across industries and for changes in difficult-to-measure factors that have changed across time, such as trade costs, by including a measure of the industry export share. This variable is constructed at the 2-digit level. Our estimates are robust to the inclusion of this variable and can be ordered from the authors upon request.

of Sweden into the European Union. Finally, to capture changes to the competitiveness across time of each industry we include an industry specific producer price index. 20

Section 4: Empirical results

The Heckman selection model is used in Tables 23456to empirically test whether the export intensity in a domestically owned firm is higher or lower due to the presence of foreignowned firms. The Heckman method uses an ordinary probit model (column 1 in the tables) in the first step to obtain consistent estimates of the parameters of the selection equation. In the second step, the export share (column 2 in the tables) is evaluated and equation ( 1) is estimated by OLS for the observations with positive exports only. If the estimated term is significantly different from zero we may reject the hypothesis of no correlation between the two error terms from the export decision and the export share equations respectively. Significance of this term indicates that the Of the control variables reported in column 1 most have the expected relationship with the probability of exporting. Amongst the firm level variables the lagged export status of the firm would appear to be a very important predictor of exporting. The effect of the lagged export dummy is positive and highly significant. This is typically interpreted as evidence of sunk costs to export market entry [START_REF] Bernard | Why some firms export[END_REF]. A number of the other firm level controls, while less important, also play a role. The probability that a domestically owned Swedish firm exports is increasing in its size, as well as its TFP and R&D intensity (absorptive capacity), although only the effect of size is significantly different from zero. A greater number of the firm level variables are 20 The producer price index shows the average change in prices at producer and import stages for different industries and product groups, i.e. in the first distribution stage when goods are delivered from Swedish producers or come into Sweden.

significant determinants of how much they export in the second step regression. The export intensity of the firm is rising in R&D intensity, size and productivity. 21 All effects are strongly significant. Finally we note that the industry producer price index has no significant effect in the export intensity regression, but it is found to lower the probability of starting to export. Given the inclusion of common time effects this would suggest that in industries where competitiveness has worsened, domestic firms find it harder to export.

The presence of foreign multinationals within the Swedish economy has an interesting relationship with the export decision of domestically owned firms. Firstly, as can be seen in Table 2 column 1, it has no statistically significant effect on the decision to participate in export markets.

The rise in inward FDI over the sample period does not seem to have affected the extensive margin of exporting. Some aspects of foreign FDI have affected the intensive margin of firm exports however. Both intra-firm domestic and export sales are positively correlated with the export intensity (column 2). In both cases these effects are positive, suggesting demonstration rather than congestion effects. The results, therefore, display greater similarity with those for the United Kingdom [START_REF] Greenaway | Do domestic firms learn to export from multinationals?[END_REF][START_REF] Kneller | Industrial Linkages and Export Spillovers from FDI[END_REF] and Spain [START_REF] Barrios | Explaining Firms' Export Behaviour: R&D, Spillovers and the Destination Market[END_REF]) compared to those for Ireland [START_REF] Ruane | Foreign Direct Investment and Export Spillovers: How Do Export Platforms Fare? IIIS Discussion Paper[END_REF], where the co-presence of foreign multinationals was found to negatively affect firm exports.

That the effects of knowledge diffusion from FDI are greater for intra-firm sales, both domestic sales and exports, contrasts with our prior expectations. It was expected that inter-firm exports would reveal more about the required distribution networks and tastes of foreign consumers than intra-firm exports. In our sample it would appear that the opposite is true. For domestic intrafirm sales we believe that the significance of this variable may reflect a difference in the type of FDI. Those foreign firms with intra-firm domestic sales have multiple plants and so are more deeply 21 In the present specification competition effects of foreign presence cannot be captured as all parameters are identified conditional on firm productivity. One way to deal with this issue would be to re-estimate the model without continuous TFP and size, but with pre-sample TFP and employment as control variables instead. To investigate whether this had any effect on our results we tried an additional specification using initial TFP and initial size instead of TFP and size as a continuous variables. The results are robust to this approach as the significance and magnitude of the relevant parameter estimates remained almost unchanged.

integrated into the Swedish economy. As a consequence they have a stronger effect on the behaviour of domestic firms. We take this to suggest that not all FDI is the same. This raises the possibility that similar effects are present for intra-firm exports.

To further investigate this point we construct a new measure of foreign presence that separates between multi-plant and single-plant foreign firms. Table 7 in the Appendix provides summary statistics of the four presence measures further separated in this way. According to Table 7 there were 3.3 times more multi-plant foreign firms than single-plant firms in the data in 1990. By 2001 the number of both types had risen, but single-plant firms grew proportionally more quickly such that the ratio of multi-plant to single-plant firms fell to 2.3. Table 7 also reveals differences in the size of average sales (domestic and export, intra-firm and inter-firm) across these different firm types. The regression results which are shown in Table 3 reveal however, no differences in the effect of multi-plant and single-plant foreign firms on the export performance of domestic firms beyond that already uncovered in Table 2. In addition, compared to these earlier results, the significance of the variable measuring foreign intra-firm export sales is lost. The export spillover effects of foreign firms remain confined to those from intra-firm domestic sales. Based on these results we choose not to carry the distinction between multi-and single-plant foreign firms forward in the paper, although given the continued significance of intra-firm domestic sales we believe the results are worthy of future exploration within the spillovers literature.

Extensions and Robustness Testing

From the above regressions we find some evidence of demonstration effects in Sweden towards established exporters, in particular the greater are intra-firm exports and domestic sales of foreign MNEs. In this section we search for further detail on the nature of the demonstration effects uncovered thus far, by allowing for differences amongst domestically owned firms receiving the spillovers and amongst the foreign-owned firms transmitting them. Our results from this section suggest that controlling for such heterogeneity is important when modelling export spillovers from FDI.

In Table 4 we consider the possibility that the spillover effects from foreign multinationals may depend not on the sales but on the productivity of the foreign firm, and that, other things being equal, the behaviour of more productive foreign-owned firms may have greater influence on the export behaviour of domestically owned firms. We label this as sender capacity in Table 4. We find support for this new measure. 22 Comparing the results to those in Table 2 we find that the magnitude of the positive demonstration effects is stronger in Table 4 for the variables measuring intra-firm exports and domestic sales. Interestingly we also find using this new weighting of foreign firms a (weak) significant effect from inter-firm exports in the export participation regression. The changes relative to those reported in Table 2 would appear to occur from an increase in the size of the coefficients on the spillover variables, although we find no noticeable change in the log-likelihood between the two tables. Taken together the results for intrafirm domestic sales and those for sender capacity more generally suggest that Swedish firms benefit from the presence of the best foreign multinational firms, rather than just large foreign firms. Given this we retain the use of the sender capacity variable to calculate foreign presence in the remainder of the paper.

Table 5 reports an extension to consider differences in the effect of foreign presence across domestic firms. Just as foreign multinationals may exert different external spillovers according to their sender-capacity, domestic firms may not be equal in their ability to receive the benefits of spillovers. We capture these differences in the ability of domestic firms to absorb the knowledge contained within the foreign firm using a measure of the level of R&D intensity of the receiver (domestic) firm interacted with the foreign presence variables. 23The results in Table 5 support the hypothesis that the absorptive capacity of the domestic firms is important for export demonstration effects, where the effects are felt in both the export participation and the export share regressions. For a number of the measures of foreign presence the most R&D intensive domestic firms appear most likely to benefit from observing the methods that foreign multinationals use to successfully export to foreign markets. In the export participation regression positive spillover effects are found from the extent of intra-firm exports by foreign-owned MNEs but only for the most R&D intensive firms. For those without R&D we find some evidence of congestion effects. We find similar negative direct effects from inter-firm exports for the export intensity of the firm, although again the interaction with R&D is significant and positive. The results suggest that for firms with no R&D, export intensity is reduced by 0.16 percentage points. In contrast for a firm with the mean level of R&D intensity (1.3 per cent of sales) the export intensity of the firm is increased by 0.05 percentage points, while for a firm with an R&D intensity one standard above the mean the effect on export intensity is estimated to be 0.30 percentage points higher.

In the export intensity regression we also uncover a strongly significant interaction term between the variables measuring the inter-firm exports of foreign MNEs and the R&D intensity of domestic firms. Here the direct effect is also positive, however. The export intensity of a firm with no R&D is raised by 0.065 percentage points, while for a firm one standard deviation above the mean it is raised by 0.21 percentage points. Finally, as before, we find demonstration effects from intra-firm and inter-firm domestic sales. Unlike for the exports of foreign firms we find no evidence that these effects differ according to the R&D intensity of the firm.

As described in section 3 the data sample is restricted to firms that have more than 50 employees. From a statistical view one can establish the importance of this restriction by testing whether the effect of foreign presence differs across firms of different sizes. If the results appear to be common, and the interaction terms are statistically insignificant, then we might reasonably generalise the conclusions to all Swedish firms. If they are significant we should reflect this outcome in the conclusions that we reach.

According to the results presented in Table 6 there is evidence of heterogeneity in the effect of the presence of foreign MNEs on the export behaviour of Swedish firms for firms of different sizes, and these results are distinct from those found for R&D intensity in Table 5. The interaction terms found for R&D and foreign presence in Table 5 are robust to the inclusion of the interactions with firm size. Absorptive capacity and firm size measure different aspects of firm heterogeneity in the current context.

That the results for foreign presence interacted with employment are positive in some cases and negative in others shows that the effect of the size-cut of the sample on the results is not in one particular direction. Most noticeably, the effects of intra-firm and inter-firm domestic sales by foreign firms on export intensity vary with the size of firm. There is no evidence of demonstration effects from intra-firm domestic sales for the largest domestic firms, but congestion effects from inter-firm domestic sales. Given the interpretation of the intra-firm domestic sales variable as capturing the type of FDI, this result again points to a motivation for a closer analysis in future work.

Section 5: Conclusion

In the last few decades Sweden has been successful in increasing the extent of its international exposure, both in terms of increased inward (and outward) FDI flows and export sales.

In this paper we consider the extent to which these increased inward FDI flows affected export flows through export spillovers. We allowed these effects to be positive, which we called demonstration effects, and negative, which we called congestion effects. We also allowed for differential impacts on the intensive and extensive margins of exporting and according to the destination of sales (domestic and foreign) and whether they were intra-firm or inter-firm. This rich disaggregation of the measures of foreign presence generated results that allow us to point at the specific nature of export spillovers in the Swedish context.

It would appear from our results that to the extent that foreign MNEs had an effect on Swedish firms with employment greater than 50 it was broadly positive. These effects are primarily concentrated on the export intensity of Swedish firms. There is also some suggestion that the benefits from FDI are not general, they depend on the characteristics of the foreign firm sending them and the domestic firm receiving them. Export spillover effects are strongest when greatest weight is given to the most productive foreign firms within the sample and the most R&D intensive domestic firms. We also uncover some initial evidence that suggests that the type of FDI matters.

To the extent that we can find congestion effects these appear confined to large firms the greater are inter-firm domestic sales of foreign firms and for domestic firms with no R&D.

Overall it would appear that the increased globalisation of Sweden over the 1990's has contributed positively to the growth of Swedish export sales, and that positive spillover effects are possible even when the extent of global engagement is already high. (1.91) * Note: MLE estimates. Cluster (industry) adjusted std errors standard errors in parentheses. *** significant at the one per cent level, ** significant at the five per cent level, * significant at the ten per cent level. The model includes the same conditioning variables included in the estimation of Table 2. F-tests; Ho: b_FOR×abs + b_FOR ==0 where b_FOR×abs and b_FOR are the estimated coefficients of the foreign presence with interactions and foreign presence without interactions, respectively; z-values are given in parenthesis. Note: Foreign firms with a single-plant in Sweden have no intra-firm domestic sales since the firm and plant by definition is the same. The number of plants in Sweden for the multi-plant foreign-owned firms varies between 2 and 140 with an average of 5.84 plants per firm.

The multi-plants constitutes 75% of all foreign-owned firms in Sweden during the period 1990-2001. Source Statistics Sweden and authors own calculations.

  each foreign firm's output by its productivity and then summing across foreign firms. This measure gives greater weight to those foreign MNEs in the top percentiles of the distribution, but on the margin the weight is decreasing in productivity. Formally we can write this as follows: foreign firm's sale (intra/inter) or export (intra/inter).

  domestic firm's R&D intensity, measured as R&D expenditures divided by sales. The marginal return to absorptive capacity is decreasing in a firm's R&D intensity. For firms with low initial R&D intensity an increase in R&D intensity will have a large positive effect on the absorptive capacity, whereas for high initial values the marginal increase in the absorptive capacity is smaller.

Table 1

 1 Percentage share of sales by foreign MNEs in total industry sales by destination (domestic/exports) and buyer (intra/inter-firm) for 2-dgit industries in 1990 and 2001 The sample is truncated at 50 employees. The foreign presence indices have been recalculated at the two digit level and are expressed as percentage share of export and domestic sales to total domestic sales. Source: Statistics Sweden.

	1990	2001

Table 2 :

 2 Heckman selection model of export spillovers on Swedish manufacturing firms that remain domestic the whole period. MLE estimates. Cluster (industry) adjusted std errors standard errors in parentheses. *** significant at the one per cent level, ** significant at the five per cent level, * significant at the ten per cent level.

	Variables	Export Dummy	Export share
		(1)	(2)
	Firm Variables		
	lagged export dummy	1.998	
		(0.054) ***	
	log of employment	0.180	0.032
		(0.039) ***	(0.010) ***
	TFP	0.843	0.824
		(0.878)	(0.253) ***
	Absorptive capacity (R&D)	6.145	1.311
		(3.594)	(0.368) ***
	Foreign Presence		
	lagged intra-firm exports sales	-0.773	0.125
		(0.477)	(0.066) *
	lagged inter-firm exports sales	0.543	-0.056
		(0.346)	(0.043)
	lagged intra-firm domestic sales	-0.369	0.159
		(0.939)	(0.062) **
	lagged inter-firm domestic sales	-0.047	0.067
		(0.393)	(0.042)
	Other Control Variables		
	producer price index	-0.004	0.000
		(0.002) *	(0.000)
	4-digit industry effects	X	X

Table 3 :

 3 Heckman selection model of export spillovers on Swedish manufacturing firms that remain domestic the whole period, divided into single-and multi-plant foreign firm presence. MLE estimates. Cluster (industry) adjusted std errors standard errors in parentheses. *** significant at the one per cent level, ** significant at the five per cent level, * significant at the ten per cent level.

	Variables	Export Dummy	Export share
		(1)	(2)
	Firm Variables		
	lagged export dummy	1.998	
		(0.054) ***	
	log of employment	0.180	0.032
		(0.039) ***	(0.010) ***
	TFP	0.796	0.824
		(0.879)	(0.253) ***
	Absorptive capacity (R&D)	6.192	1.311
		(3.614) *	(0.368) ***
	Foreign Presence		
	Single-plant foreign firms		
	lagged intra-firm exports sales	-2.448	-0.144
		(1.654)	(0.139)
	lagged inter-firm exports sales	0.552	-0.057
		(0.853	(0.097
	lagged intra-firm domestic sales	0.074	0.057
		(0.716)	(0.076)
	Multi-plant foreign firms		
	lagged intra-firm exports sales	-0.222	0.108
		(0.486)	(0.072)
	lagged inter-firm exports sales	0.165	-0.048
		(0.316)	(0.050)
	lagged intra-firm domestic sales	0.008	0.016
		(0.393)	(0.047)
	lagged inter-firm domestic sales	-0.434	0.147
		(0.966)	(0.062) **
	Other Control Variables		
	producer price index	-0.004	0.000
		(0.002) *	(0.000)
	4-digit industry effects	X	X
	Region effects	X	X
	Year effects	X	X
		-0.275	
		(0.063) ***	
		-0.061	
		(0.015) ***	
	Log pseudo likelihood	-1,200	
	No. of obs	10,702	
	Censored obs	1,973	
	Uncensored obs	8,729	
	Note:		

Table 4 :

 4 Heckman selection model of export spillovers on Swedish manufacturing firms that remain domestic the whole period, controlling for sender capacity. MLE estimates. Cluster (industry) adjusted std errors standard errors in parentheses. *** significant at the one per cent level, ** significant at the five per cent level, * significant at the ten per cent level. The model includes the same conditioning variables included in the estimation of Table2.

	Variables	Export Dummy	Export share
		(1)	(2)
	Firm Variables		
	lagged export dummy	1.995	
		(0.049) ***	
	log of employment	0.184	0.034
		(0.036) ***	(0.010) ***
	TFP	1.525	0.788
		(0.840) *	(0.212) ***
	Absorptive capacity (R&D)	6.729	1.311
		(3.426) *	(0.357) ***
	Foreign Presence (Sender Capacity)		
	lagged intra-firm exports sales	-0.862	0.165
		(0.667)	(0.093) *
	lagged inter-firm exports sales	0.776	-0.068
		(0.470) *	(0.057)
	lagged intra-firm domestic sales	-0.513	0.251
		(1.252)	(0.083) ***
	lagged inter-firm domestic sales	-0.206	0.089
		(0.558)	(0.058)
	Other Control Variables		
	producer price index	-0.002	0.000
		(0.002)	(0.000)
	4-digit industry effects	X	X
	Region effects	X	X
	Year effects	X	X
		-0.274	
		(0.064) ***	
		-0.061	
		(0.015) ***	
	Log pseudo likelihood	-1,197	
	No. of obs	10,702	
	Censored obs	1,973	
	Uncensored obs	8,729	
	Note:		

Table 5 :

 5 Heckman selection model of export spillovers on Swedish manufacturing firms that remain domestic the whole period, controlling for sender and receiver capacity.

	Variables	Export Dummy	Export share
		(1)	(2)
	Firm Variables		
	lagged export dummy	1.995	
		(0.055) ***	
	log of employment	0.176	0.032
		(0.039) ***	(0.010) ***
	TFP	0.805	0.838
		(0.871)	(0.254) ***
	Absorptive capacity (R&D)	2.694	0.800
		(3.274)	(0.509)
	Foreign Presence (Sender Capacity)		
	lagged intra-firm exports sales	-1.301	0.065
		(0.779) *	(0.114)
	lagged inter-firm exports sales	0.844	-0.160
		(0.517)	(0.073) **
	lagged intra-firm domestic sales	-0.574	0.216
		(1.296)	(0.105) **
	lagged inter-firm domestic sales	-0.339	0.108
		(0.570)	(0.064) *
	Foreign Presence×Absorptive Capacity		
	lagged export intra×absorp. capacity	80.306	2.976
		(30.039) ***	(1.583) *
	lagged export inter×absorp. capacity	-7.744	6.394
		(21.442)	(2.336) ***
	lagged domestic intra×absorp. capacity	-12.197	1.927
		(15.715)	(3.168)
	lagged domestic inter×absorp. capacity	39.784	-0.758
		(38.007)	(3.095)
	Other Control Variables		
	producer price index	-0.004	0.000
		(0.002)	(0.000)
	4-digit industry effects	X	X
	Region effects	X	X
	Year effects	X	X
		-0.274	
		(0.063) ***	
		-0.061	
		(0.015) ***	
	Log pseudo likelihood	-1,197	
	No. of obs	10,702	
	Censored obs	1,973	
	Uncensored obs	8,729	
	F-tests		
	lagged export intra×abs + lagged export intra = 0	79.004	3.041
		(2.65) ***	(1.97) **
	lagged export inter×abs + lagged export inter = 0	-6.900	6.233
		(0.32)	(2.31) ***
	Total effect from interaction variables	98.778	10.768
		(1.92) *	

Table 6 :

 6 Heckman selection model of export spillovers on Swedish manufacturing firms that remain domestic the whole period, controlling for sender capacity and size. MLE estimates. Cluster (industry) adjusted std errors standard errors in parentheses. *** significant at the one per cent level, ** significant at the five per cent level, * significant at the ten per cent level. The model includes the same conditioning variables included in the estimation of Table2

	Variables	Export Dummy	Export share
		(1)	(2)
	Firm Variables		
	lagged export dummy	1.994	
		(0.055) ***	
	log of employment	0.173	0.036
		(0.046) ***	(0.014) ***
	TFP	0.781	0.834
		(0.862)	(0.254) ***
	Absorptive capacity (R&D)	2.640	0.775
		(3.285)	(0.502)
	Foreign Presence (Sender Capacity)		
	lagged intra-firm exports sales	4.860	0.292
		(3.049)	(0.440)
	lagged inter-firm exports sales	4.148	-0.703
		(2.399) *	(0.414) *
	lagged intra-firm domestic sales	-23.739	-0.997
		(7.403) ***	(0.720)
	lagged inter-firm domestic sales	-0.727	0.881
		(1.711)	(0.368) **
	Foreign Presence×Absorptive Capacity		
	lagged export intra×absorp.capacity	90.710	3.064
		(30.641) ***	(1.533) **
	lagged export inter×absorp.capacity	-7.572	5.913
		(22.998)	(2.255) ***
	lagged domestic intra×absorp.capacity	-18.197	1.316
		(15.892)	(3.997)
	lagged domestic inter×absorp.capacity	39.769	-0.059
		(38.163)	(3.059)
	Foreign Presence×employment		
	lagged export intra×employment	-1.376	-0.049
		(0.580) **	(0.081)
	lagged export inter×employment	-0.736	0.114
		(0.570)	(0.085)
	lagged domestic intra×employment	5.286	0.249
		(1.620) ***	(0.146) *
	lagged domestic inter×employment	0.071	-0.162
		(0.363)	(0.076) **
	Other Control Variables		
	producer price index	-0.002	0.000
		(0.002)	(0.000)
	4-digit industry effects	X	X
	Region effects	X	X
	Year effects	X	X
		-0.286	
		(0.060) ***	
		-0.063	
		(0.014) ***	
	Log pseudo likelihood	-1,147	
	No. of obs	10,702	
	Censored obs	1,973	
	Uncensored obs	8,729	
	Note:		

Table 7

 7 Average size, TFP, domestic sales (intra-and inter-firm), exports (intra-and inter-firm) for foreignowned firms with single or multiple plants inSweden 1990Sweden -2001. . 

		Number of	Average	Total Factor	Inter-firm	Intra-firm	Inter-firm	Intra-firm
		firms	employment	Productivity	domestic sales	domestic sales	exports sales	exports sales
	Year	single	multi	single	multi	single	multi	single	multi	single	multi	single	multi	single	multi
	1990	81	263	173	374	2.25	2.27	82,726	216,177	0	45,240	102,016	93,341	37,121	79,742
	1991	84	281	173	370	2.22	2.29	78,359	199,664	0	45,004	90,194	107,443	40,098	75,443
	1992	73	288	157	349	2.30	2.37	71,977	180,442	0	37,389	57,792	100,860	44,687	81,262
	1993	69	249	147	338	2.36	2.36	79,067	189,342	0	44,626	70,234	125,654	44,883	96,581
	1994	72	262	165	331	2.27	2.26	94,640	218,115	0	49,721	76,766	154,537	61,381	116,787
	1995	95	306	168	352	2.20	2.16	108,637	220,856	0	61,143	92,884	171,444	43,170	170,957
	1996	102	308	184	354	2.21	2.17	127,214	251,888	0	56,224	90,703	123,336	80,536	160,788
	1997	115	325	163	360	2.96	2.95	117,031	245,015	0	52,623	94,515	154,892	72,804	178,558
	1998	138	340	152	378	3.18	3.30	116,240	239,074	0	74,444	110,700	167,864	63,907	199,548
	1999	133	352	162	432	3.24	3.73	133,910	271,542	0	104,237	128,464	195,095	41,847	411,855
	2000	150	367	155	480	3.20	3.34	155,526	316,653	0	94,855	141,832	320,760	38,818	444,486
	2001	178	419	146	470	3.21	3.29	117,623	343,505	0	104,049	141,056	260,213	45,338	423,438
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The previous studies on Sweden use the same data as in the present paper.

See for example the review in[START_REF] Görg | Much ado about nothing? Do domestic firms really benefit from foreign direct investment?[END_REF],[START_REF] Girma | Does exporting lead to better performance? A microeconometric analysis of matched firms[END_REF] or[START_REF] Greenaway | Firm heterogeneity, exports and FDI[END_REF].

See for example[START_REF] Greenaway | Firm heterogeneity, exports and FDI[END_REF] and[START_REF] Wagner | Productivity and Size of the Export Market: Evidence for West and East German Plants[END_REF] for a review of this literature.

See Swedish Government Official Report (2008: 90) for a further discussion of this point.

The two-step methodology involves estimating first the probit of the export decision (i.e. selection equation), computing the inverse of the Mills ratio and inserting it as regressor in the export share regression.

[START_REF] Hansson | Swedish business sector in a globalized world -Impact of internationalization on productivity and employment[END_REF] report summary statistics that show how the share of exporters in Swedish manufacturing is distributed over different size classes.

We use votes rather than shares, since Swedish firms may, and do, issue shares with widely different voting power. Obviously the issue of foreign control is not so simple that it can be completely described by a binary variable switching from 0 to 1 at a certain level of voting power, here 50 per cent, since -depending on the ownership structurea share of the votes much lower than that may be sufficient to give a high degree of control.

The term horizontal spillovers refers to within industry spillovers. Spillovers may also follow input-output flows, upstreamfrom a foreign-owned customer to a domestic seller -and downstream (backward and forward linkages). See, e.g.,[START_REF] Griliches | The Search for R&D Spillovers[END_REF][START_REF] Griliches | R&D and Productivity: Econometric Results and Measurement Issues[END_REF] on the issue of input-output flows and knowledge spillovers. These between industry spillovers may be tracked by using input-output tables. This is, however, beyond the scope of this paper.

In relation to the discussion of the type of FDI, the evidence in Table7suggests that these new measures of foreign presence give more weight to single-plant rather than multi-plant firms. Table7suggests that multi-plant firms are much larger than single-plant firms, whereas the TFP gap, while still positive, is proportionately smaller on average.

As an alternative measure of absorptive capacity we used the skill intensity. The interaction of skill intensity, measured by the proportion of the labour force with post secondary education, gives similar results.