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Abstract 
This paper investigates the effects of international trade on firms’ strategies for 
industry exit, either via closedown, switching industry or being acquired. We use a 
rich dataset of Swedish firms that extends over two decades to track firm choices 
between alternative strategies. We find that higher levels of international competition 
increase the probability of exit by merger and closedown. If trade is more intra-
industry in character, the effect of import penetration on the probability of exit is less. 
The probability of exit by switching industry is higher in revealed comparative 
disadvantage industries. Finally, we find that the geographical source of international 
competition is important, the effects of trade on exit being strongest when trading 
partners are other OECD countries.  
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I Introduction  
 

Globalisation offers opportunities to firms, but also poses threats.  Opportunities 

result from access to bigger markets, potential scale economies and exposure to best 

practice management and technology; threats from competing with more firms and 

more products. Neither are randomly distributed however. According to recent 

heterogeneous firm models, opportunities are more likely to be available to the most 

productive, the least productive are most likely to be vulnerable to threats. 

 

Perhaps the most visible threat from globalisation (if judged by media coverage) is 

firm closure in import competing sectors and potential loss of jobs. Yet, while firm 

death represents one response to increased competition, it is not the only option. 

Rather than ceasing production firms may switch to a different industry or product; 

others may remain in the same industry but merge with or acquire another firm. In 

fact, as we shall see, in the case of Sweden it turns out that closure is the least likely 

strategy to be adopted.  

 

The reaction of firms to changes in international competition is an important, but 

under-explored aspect of adjustment to globalisation. In this paper we consider how  

exit choices depend on the level and structure of international competition, whether 

through foreign direct investment or arms length trade, and evaluate which 

characteristics make alternative options more likely. Our focus is Swedish 

manufacturing firms from 1980 to 1996. Sweden has high levels of exposure to 

international markets and is therefore an interesting test case. Foreign owned firms 

account for on average 25 per cent of output over the sample period, while around 85 

per cent of domestic firms are engaged in exporting - much higher than one finds in 

larger OECD economies such as Germany, the UK and US (see Wagner, 2002; 

Greenaway and Kneller, 2008; Bernard and Jensen, 2002, respectively).  

 

The theoretical motivation for our analysis arises from the heterogeneous firm model, 

where sunk costs of market entry can only be met by firms with higher ex ante 

productivity, resulting in self-selection to export markets (Melitz, 2003; Bernard, 

Eaton, Jensen and Kortum, 2004).  Falling trade costs allow firms that were 
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previously serving the domestic market to make profits from foreign markets and 

expanding profit opportunities encourages entry of new firms, which raises the 

minimum productivity level necessary to remain in the market.  Opportunities for 

exporting therefore means some firms do not survive globalisation.  

 

Recent theoretical extensions allow for heterogeneity between countries (Meltiz and 

Ottaviano, 2003; Falvey, Greenaway and Yu, 2004; Bernard, Redding and Schott, 

2007) and other forms of industry exit (Bernard, Redding and Schott, 2003).2  

Empirically, our work builds on determinants of industry exit at the firm level (see the 

review by Bartelsman and Doms, 2000). It has greatest resonance with work on firm 

closure and industry switching of Bernard and Jensen (2002) and Bernard, Jensen and 

Schott (2006) on the US.  In the former they estimate regressions of plant death 

controlling for firm and industry characteristics, including trade variables and find the 

likelihood of death is higher in firms with low productivity and firms that are non-

exporters.  Falling trade costs result in greater levels of firm death in industries 

characterised by high levels of intra-industry trade. 

 

Bernard, Jensen and Schott (2006) consider both the decision to cease production and 

switch industries, following increased competition from low wage economies. 3  In 

the case of exit they find the probability of survival is negatively correlated with low 

wage competition, and for a given level of wage competition it is firms with low 

capital and skill levels that are less likely to survive.  They report evidence that 

industry switching occurs towards more capital-intensive and skill-intensive 

industries, those facing less competition from low-wage countries.  

 

We consider three exit strategies: closure, switching and merger/acquisition. From our 

analysis of Swedish data we find that while globalisation leads to closure of domestic 

plants, it also increases the probability of firm exit by merger and acquisition, which 

may have a positive effect on a firm’s performance (McGuckin and Nguyen, 1995). 

                                                 
2 There is also a strong connection to an earlier literature that predicts the cross-industry patterns of exit 
(in a representative firm framework) such as that by Albequerque and Rebelo (2000). 
3 Dunne, Roberts and Samuelson (1988) and Dunne, Klimek and Roberts (2004) consider the same exit 
choices but do not model the effects of trade on this, while Bhatacharjee et al. (2002) compare 
differences in the determinants of firm bankruptcy relative to those of acquisition again without trade 
as a determinant. 
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The behaviour of firms is also affected by the structure and country source of trade. 

More generally the positive effect of increased import penetration on exit leads to 

greater merger and acquisition activity and more closedowns within the industry, but 

the effect on the probability of switching between industries is insignificant. The 

decision to switch industry is, by contrast, less affected by measures of globalisation. 

Finally, while we find that both firm characteristics and trade variables play an 

important role in the exit decision of firms, we find only weak evidence of cross-

industry differences in the importance of these effects.  

 

The remainder of the paper is organised as follows.  In the next Section we discuss the 

data and methods used in identifying exit strategies, while Section III reports and 

discusses our results from modelling their determinants.  Section IV concludes. 

  

II Identifying Exit Strategies  
 

Our data is drawn from Statistics Sweden. This includes information for all firms in 

Swedish manufacturing with at least 20 employees. However, to reduce the burden on 

small firms only larger firms are required to provide complete information. Thus we 

restrict our sample to firms with more than 50 employees, which amounts to 3,570 

firms over the period 1980-1996, a total of 34,988 firm-year observations.  

 

Industry exit takes one of three forms, which all lead to transformation of industry 

resources, management control, and market-shares.  In our data a unique identifying 

code is given to each firm, which forms our primary unit of analysis,4 and a separate 

unique code to each of their plants.  We define industry exit by closedown when both 

the firm identifier and all its plant identifiers disappear.  If the firm identifier 

disappears but one or more plant identifiers continue under a different firm, this is 

defined as exit by merger or acquisition (M&A). Finally, firms may exit by switching 

to another industry, which happens when the largest share of employees is found 

under a new 2-digit industry code.  We focus on the decision to switch 2-digit 

industries to maximise the size of the jump made by firms.  This has several 

                                                 
4 The survey that underpins the data contains detailed information on employment, output etc. for the 
firm as a single unit and cannot be broken further into plant information. 
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advantages: first, it makes it more likely that switching is not due to coding error; 

second, the investment to switch 2-digit industries will be greater than that to switch 

4-digit codes. (We consider whether the ‘size’ of the industry switch is sensitive to 

globalisation indicators in Section III).   

 

Around 8 per cent of our observations record some form of industry exit. Table 1 

provides details, expressed as a percentage of total observations each year. There is a 

noticeable change in the rate of exit through switching over time that peaks in 1988 

and 1989 (5.4 and 13.8 per cent respectively of total observations in those years). The 

large number of switches in 1988 is due to a revision of industry codes - 13 per cent 

of all plants change codes between 1988 and 1989 while this share is as low as 1-2 per 

cent in other years. The increased switching in 1989 reflects a break in the Swedish 

industry classification system used by Statistics  Sweden from SNI69 to SNI92. 

Although our focus on switches at the 2-digit level should minimise the chances of 

classification changes contaminating the sample, we nevertheless exclude 1988 and 

1989 from the analysis.  

 

Exit of some form accounts for 7 per cent of all observations in our reduced sample. 

The least common form is closure, at around 1.3 per cent of observations. There are 

over 30 per cent more firms that switch industries than close down (these make up 1.7 

per cent of observations), while there are about three times as many exits by merger 

and acquisition as closedown. In general there are few observable trends; though there 

appear to be more exits through switching at the end of the period than the start; and 

as expected some cyclical patterns to exit through closure.  

 

The heterogeneous firm model highlights that resource allocation within and between 

industries through exit, switches or mergers and acquisitions are driven partly by firm 

and partly by industry characteristics.5  We include measures of each.  While 

theoretical models emphasise differences in firm productivity, we consider 

heterogeneity across a number of dimensions, including differences in market 

diversification, ownership, size and age.  Size is measured by employment; age as the 

                                                 
5 For a review of the evidence on the characteristics of exiting firms, see Greenaway and Kneller 
(2007) and Wagner (2007). 
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number of years in the sample; the capital labour ratio by capital stock per employee; 

TFP is estimated using the methodology suggested by Olley and Pakes (1996) and 

Levinsohn and Petrin (2003) to control for any bias to the coefficient on capital; and 

whether the firm is an intermediate producer by the ratio of value added in total sales. 

Finally we include dummy variables to indicate whether the firm participates in 

export markets, is foreign owned or is multiplant.  

 

In Table 2 we compare characteristics of exiters and survivors.  The summary 

statistics make it clear that firms that exit the industry are different from firms that 

remain but also different from each other, with firms that cease production appearing 

most distinct.  Firms which shut-down are about 9 per cent less productive than those 

that do not, less capital intensive (12 per cent), smaller (13 per cent), and less likely to 

export or conduct R&D.  

 

Firms that exit by switching display the least variation in characteristics relative to 

continuing firms. On average switchers are about 18 per cent less productive than 

continuing firms, but more capital intensive, older, and more likely to export or 

conduct R&D.  None of these differences (other than age) are statistically significant 

however. In Table 3 we investigate where these firms switch to by comparing 

characteristics of the departing and destination industries. Expressing the ratio of 

average capital-labour, wage-labour, labour productivity and R&D intensity in the 

destination to the origin industry we find all exceed one, and all differences are 

statistically significant (the 95 per cent confidence intervals do not pass through one). 

As in the US (Dunne, Roberts and Samuelson, 1991; Bernard, Jensen and Schott, 

2006) this suggests firms tend to switch towards more capital intensive (both physical 

and human), more productive, R&D and human capital intensive industries.  

 

Of the mergers and acquisitions that occur around 90 per cent are by firms from the 

same 2-digit industry, and mostly between domestically owned firms, (87 per cent of 

all acquired firms and 88 per cent of acquirers). However, as Table 4 shows, foreign 

owners become more active during the second half of the period: 18 per cent of 

acquiring firms are foreign in the 1990s, compared to 9 per cent in the 1980s.  

According to Table 2 the defining characteristic of firms that merge or become 

acquired is their higher average productivity relative to firms that remain. On average 
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acquired firms are 29 per cent more productive than continuing firms, but less likely 

to export or conduct R&D. Consistent with the evidence in Table 2 they are also less 

likely to be foreign owned. 

 

We also report on a range of industry variables in Table 2. To control for the fact that 

exit rates are correlated with sunk costs of entry and exit we include a measure of 

sunk-costs due to Bernard and Jensen (2002), the minimum of industry entry and exit 

rates at the 4 digit level.6  Trade variables are more likely to determine net entry and 

exit rates, which will also depend on the nature of competition. For example resource 

reallocation due to trade may stem from a higher volume of trade (higher import 

penetration or larger export market), but also from the type of trade (intra- or inter-

industry) as well as its geographical source. No study to our knowledge examines the 

effects of international trade on these decisions simultaneously. We measure trade 

volume by import penetration and type of trade using the Grubel-Lloyd index.  In 

addition we further sub-divide these measures according to whether trade is with other 

OECD countries or not.  Finally we include dummy variables for whether the industry 

is one in which Sweden has a revealed comparative advantage, measured by the ratio 

of the volume of exports to imports. 

 

Mean values for these industry variables are reported in Table 2. As with firm 

characteristics we find initial evidence that the exit strategy firms choose is associated 

with measures of international trade. Unexpectedly the evidence appears to suggest 

that firm closure occurs more frequently in industries with below average levels of 

penetration and where the ratio of exports to imports is above average, but these 

differences are not statistically significant. Of the other trade variables, firms that 

switch operate mainly in industries with below average revealed comparative 

advantage but above average levels of intra-industry trade. 

 

                                                 
6 This measure is based on the theoretical co-variation between entry and exit rates and changes in sunk 
costs, i.e. an increased sunk cost implies a decreased entry rate in steady state.  The entry rate may, 
however, be misleading in expanding and contracting industries and hence we concentrate on the 
minimum of each industry’s entry and exit rate.  That is, an expanding (contracting) industry with a 
relatively high sunk cost is expected to have a low exit (entry) rate. 
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III Modelling Determinants of Exit Strategies  
 

Table 5 reports results from a multinomial logit regression based on the decision 

matrix facing each firm: continue its business, switch industry, merge (acquire) or 

close down. All reported coefficients are expressed relative to no change in status. 

The empirical model takes the form:  
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where j equals 1 if firm i switches industry, 2 if it merges and 3 if it closes. The vector 

xit consists of firm and industry characteristics and time and industry dummies.  

 

The measures of trade we use include volume of trade, type of trade (intra- or inter-

industry) and its geographical source. Following Bernard, Jensen and Schott (2006) 

we are also interested in the way in which these trade variables interact with firm 

characteristics such as TFP, firm size, export intensity and R&D. Given this 

potentially large set of globalisation indicators, our approach is to expand the detail on 

our trade variables in several steps. Firstly we include measures of revealed 

comparative advantage, import penetration, intra-industry trade (and its interaction 

with import penetration). We then detail the sources of trade, whether from other 

OECD countries or elsewhere. Finally we test for cross-industry differences in the 

effect of international trade by adding their interactions with firm characteristics. We 

begin however, by discussing the effects of the other firm and industry controls. 

 

Firm and Industry Controls: Many of the results reported in Table 5 are consistent 

with the evidence presented using simple t-tests for differences in means in Table 2.  

Firms that exit by ceasing production have low TFP, are smaller and younger (though 

the latter not significantly so) compared to those that stay, and less likely to export.  

They are also more likely to be foreign owned and operate in industries with low sunk 

costs7.  Switchers tend to be domestically owned and multi-plant. As in Table 2, firms 

                                                 
7 A number of these results match those reported in the literature: see for example Olley and Pakes 
(1996) and Dunne, Roberts and Samuleslon (1989) for the age of firms; Dunne, Roberts and 
Samuleslon (1989) for size and multiplant firms; Bernard, Redding and Schott (2002) for export status. 
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that close appear most distinct and firms that switch most similar, to those that remain 

within the industry. Finally, acquired firms are more productive, consistent with the 

operating efficiency (cherry-picking) theory for acquisitions (see for example 

McGuckin and Nguyen (1995) and Harris and Robinson (2002)).  

 

At the industry level, productivity growth is determined by productivity changes 

internal to the firm and through reallocation (changing weight of firms in the 

aggregate index). The regressions provide information about the effect on aggregate 

productivity through resource reallocation. Our results point to a positive productivity 

effect from closure. This however is not only about births and deaths but also other 

forms of resource reallocation. A transfer of resources through mergers and 

acquisitions may lead to higher aggregate productivity (since the high productivity of 

acquired firms suggests synergy as the motivation for merger). Reallocation of 

resources across industries as firms switch seems however to be neutral to the origin 

industry.  Further evidence on the relationship between productivity and industry exit 

is revealed by the sunk-costs variable.  Hopenhayn (1992) showed that entry barriers 

moderate the probability of exit since incumbent firms face less competition through 

new entry.  Results in Table 5 support this.  Firms in industries with high sunk-costs 

are less likely to fail and less likely to exit by switching. 

 

To provide some interpretation of the estimated coefficients we calculate the marginal 

effects of variables on the probability of exit by switching, M&A or closedown.  The 

values reported in Table 6 are small in magnitude because the likelihood of exit in any 

period is relatively low.  The largest effect is from sunk-costs, where an increase 

lowers the probability of exit by closure by 0.25 and by switching by 0.16.  This 

marginal effect is large compared to firm level variables such as TFP, size or the 

export dummy (where the effect on closure is 0.001, 0.007 and 0.005 respectively). 

We use these marginal effects, together with the mean of the independent variables 

and probability of different exit strategies, to calculate elasticities.  

 

Trade Indicators: Two main conclusions might be drawn from Table 5 regarding 

trade variables. First, trade does not have a common impact on all exit strategies. Firm 

closure and M&A are affected by the same trade variables (import penetration, intra-

industry trade, and their interaction) whereas industry switching is affected by a 
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different set (revealed comparative advantage). Secondly, where a particular aspect of 

trade does matter for the same two exit strategies, the magnitude differs. Firm closure 

is more sensitive to changes in international trade compared to M&A activity. 

 

Conditional on underlying characteristics, exit via closure is more likely relative to no 

change, as import penetration increases, in line with the popular notion that more 

import penetration leads to increased closure of domestic firms. It is also consistent 

with theoretical models such as Albequerque and Rebelo (2000) and Bernard, Eaton, 

Jensen and Kortum (2003), as well as recent extensions of the heterogeneous firm 

model to incorporate country differences (Melitz and Ottaviano, 2003; Bernard, 

Redding and Schott, 2007). Increased competition increases the rate of selection 

amongst firms.8 Using the marginal effects calculated in Table 6 and mean of import 

penetration, a one per cent change in this variable implies an increase in the 

probability of exit of 0.56 per cent. 

 

Import penetration has a similar effect on firms merging or becoming acquired.  

Rather than cease production some firms react by becoming bigger, presumably 

because there are under-exploited economies of scale. The results imply, however, 

that the effect of import penetration on the probability of M&A is more moderate with 

an elasticity of around 0.26. 

 

Firm closure and M&A also appear to be similarly affected by the structure of trade. 

The negative effect of international competition on firm survival is, for example, 

moderated if trade is intra-industry (the interaction term between this and import 

penetration is negative) in line with Falvey, Greenaway and Yu (2003) who allow for 

asymmetries across countries and find self-selection is strongest when substitution 

across products is high; that is, the more homogeneous the goods traded the higher the 

risk. On the other hand, the direct effect of intra-industry trade is positive, which 

indicates a higher probability of exit through either form. The impact of this variable 

is also significant and again the elasticity is greater for the probability of closure 

(0.85) compared to M&A (0.31).  

                                                 
8 Given the positive effect on aggregate productivity thorough the reallocation of resources already 
noted above this may provide an explanation of the strong correlation found between trade variables 
and productivity at the aggregate level (see for example Alcalá and Ciccone, 2004, for an overview). 
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Trade variables are less powerful predictors of which industries’ firms are more likely 

to exit by switching. The exception is comparative advantage, which shows firms are 

more likely to switch from industries in which the balance of trade is negative 

(probability of exit by switching is 0.004 per cent lower). One interpretation of this is 

that firms are more willing to incur the sunk-costs of breaking into a new industry 

when long-term growth prospects of the domestic market (indicated by a lack of 

comparative advantage relative to foreign firms) are weak. 

 

The coefficients in Table 6 show how changes in different variables affect the 

propensity of belonging to different exit groups compared to the set of survivors. In 

Table A1 we present the same regression as Table 6 but vary the omitted category, as 

well as reporting coefficients as the standardised changes in percentage of the odds 

ratio. So, for example, the propensity of belonging to the group of switchers rather 

than those that close decreases with import penetration and increases if trade is intra-

industry. The likelihood of belonging to the group of switchers rather than closers 

decreases by around 90 % as import penetration increases. That is, closedowns and 

M&A exits seem to react in much the same way to trade variables, and are more 

likely in industries with a high degree of import penetration. The propensity of 

switching is not, however, affected by import penetration, but is higher in industries 

characterised by comparative disadvantage.  

 

Geographical Source of Trade:  In Table 7 we extend these results to explore 

whether the source of trade matters, separating import penetration into OECD and 

non-OECD countries.9 Comparing regressions 1 and 2 (Tables 5 and 7) we find trade 

source is important for closure and M&A activity, but not switching, and there are 

differences in how trade affects exit choice. Where previously import penetration was 

positively associated with both firm closure and M&A activity, we now find these 

effects differ according to the source of trade. Increased import penetration from both 

OECD and non-OECD countries increases the probability of firm death and, this 

effect is strongest when the increase is from non-OECD countries. The reverse holds 

                                                                                                                                            
 
9 Our OECD is composed of the EU15, Australia, Iceland, Japan, Canada, Korea, Norway, New 
Zeeland, Switzerland and the USA. .   
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for M&A. The positive effect of import penetration on M&A found previously 

appears to have been driven solely by competition from other OECD countries.  

 

Firm and Trade Interactions: Our results demonstrate exit is partly determined by 

firm characteristics and partly by industry variables. This allows us to make 

predictions about which firms will exit. For example, exit by closure is more likely in 

industries where import penetration is high, and conditional on this, by firms with low 

productivity.  In Tables 8 to 11 we explore whether our trade variables bring any 

additional pressures to firms with given characteristics, such as low productivity, or 

whether their effects are common across industries.  We do so by interacting trade 

variables with firm level characteristics in the same way as Bernard, Jensen and 

Schott (2006)  who argue that these terms capture better the predictions of 

heterogeneous firm models.  

 

Interactions include those between our measures of international trade (import 

penetration, intra-industry trade and revealed comparative advantage) and a series of 

firm characteristics; TFP (Table 8), R&D (Table 9), firm size (Table 10) and export 

intensity (Table 11). To control for cross-industry differences in the effect of the firm 

variables we also interact them with the sector dummies.  

 

In general cross-industry heterogeneity is not a strong feature of our data. A number 

of these trade-firm and industry-firm interaction terms are statistically significant in 

each regression, although the overall number is small. Of most interest perhaps, is that 

the cross-industry heterogeneity we find has little to do with the overall volume of 

trade, with TFP, nor with the decision to close the firm.10   

 

None of the interactions of trade variables with TFP are statistically significant, firms 

with low TFP face the same survival pressures irrespective of the extent of foreign 

competition, although several of the industry-firm interactions are significant. The 

negative association of firm TFP with the probability of switching to a new industry is 

                                                 
10 One effect of import penetration not explored in this paper is the effect on TFP through technology 
transfer from abroad. Coe and Helpman (1995), Coe et al. (1997) and others have suggested that 
countries benefit from the R&D investments of foreign firms embodied in imported capital goods. 
Import penetration may therefore increase the set of available inputs to the firm raising TFP and 
therefore the survival chances of the firm. 
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stronger in the textile sector, whereas its effects are moderated in the wood sector. 

Mergers and acquisitions are increasing in TFP in the textile sector and decreasing in 

the metal sector. Interestingly no interactions are significant for firm closure (the exit 

decision for which the heterogeneous firm models produce the clearest results) or with 

import penetration. 11 Thus, while firms with weak underlying characteristics in high 

import penetration industries are more likely to fail, in contrast to Bernard and Jensen 

(2002) these pressures are not felt disproportionately by these firms.  

 

Firm exit strategy appears instead to be influenced more by trade structure and non-

TFP characteristics, although even here the number of significant coefficients is 

small.  The results in Table 5 indicated that firm turnover and M&A activity is more 

likely in industries characterised by a high degree of intra-industry trade. In Table 9 

we see that of these the probability of M&A is reduced for firms that undertake R&D, 

suggesting trade structure becomes increasingly important as firms move away from 

the technology frontier.  In contrast from regression 5 (Table 10) we find the effects 

of intra-industry trade on closure are greater as the size of the firm increases, even 

though large firms are on average less likely to fail. 

 

Finally some of the relationships reported earlier also appear to be stronger/weaker 

depending on whether the firm operates in an industry in which the balance of trade is 

positive or negative.  In Table 5 firms in revealed comparative advantage industries 

were less likely to switch. Table 10 suggests this effect is reduced as the size of the 

firm increases, while somewhat unexpectedly we find a positive interaction term 

between R&D and revealed comparative advantage.  Thus R&D firms in comparative 

advantage industries are more likely to close, even though on average firms with 

positive R&D investment are less likely to fail. 

 

Robustness:  

Labour Productivity:  We evaluate robustness of our results to changes in 

specification, sample and measure of exit.12  First, we replace our estimate of TFP 

                                                 
11 The insignificance of the interaction between size and import penetration means we can make no 
comment about the effect of import penetration on the size distribution of firms (see for example 
Tybout, de Melo and Curbo, 1991; Tybout and Westbrook, 1995; Tybout, 2000). 
12 Detailed tables of results can be accessed electronically on the corresponding author’s homepage or 
are available in hard copy on request. 
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with a measure of labour productivity. In Table 5 we found that firms with low TFP 

were more likely to die but less likely to be acquired, while firms with low capital-

labour ratios were both less likely to die and to be acquired. When we use a measure 

of labour productivity we find that the capital intensity effect dominates. Firms with 

low levels of labour productivity are less likely to die or be acquired. One contrast to 

previous results is that the probability of switching to a new industry is now also 

negatively correlated with productivity.  

 

4-digit Industry Switching:  We check robustness after a redefinition of an industry 

switch to a change at the 4-digit level, where the rate of switching is about 4 times 

that at the 2-digit level, an average of 7.1 per cent per year. Unlike switches at the 2-

digit level there is a clear upward trend over time (around 3-5 per cent per year in the 

1980s and 10 per cent in the 1990s). Again there is a large increase following the 

change in industry codes in 1989/1990 – switches occur in around 40 per cent of all 

observations for that year, so we again exclude 1988 and 1989. 

 

We also evaluate results on the industry variables from the multinomial logit 

regressions.13  Allowing the switch in industry code to be much smaller has a 

noticeable impact, changing which trade variables are significant for switching 

industries.14 Import penetration now has a significant positive effect on the 

probability of switching. That is, firms are more likely to hold on to the products they 

know well as competition from overseas increases, but this tends to diminish when 

trade is intra-industry.  Industry switching at the 4-digit level is therefore affected in 

the opposite manner by the same trade variables to firm closure and M&A. Increased 

levels of import penetration within an industry increase rates of firm exit by closure 

and M&A but reduce the rate of industry switches. 

 

Finally, switching at a more disaggregated level is less affected by sunk-costs and 

comparative disadvantage. Firms are now no more likely to switch industries when 

the balance of trade is negative. The sensitivity of trade variables to the size of 

industry switch is worthy of future investigation. 

                                                 
13 The coefficients of the firm-level variables are in line with the results in Table 3.  
14 The other two exit forms are little affected by this change, except that the effect of intra-industry 
trade becomes insignificant for the probability of M&A exit.   
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Additional Control Variables:  To explore whether competition from trade captures 

the effect of domestic competition more generally we add a measure of industry 

concentration, the ratio of sales of the five largest firms to total sales. This is 

insignificant in all specifications, and trade variables are unaffected by its addition. Of 

course, trade is not the only channel of globalisation that may affect firms’ behaviour. 

Another is foreign direct investment, and we control for this by including the share of 

foreign owned firms at the industry level. This captures the degree of foreign 

multinationals within each industry, but is insignificant for all three exit forms and 

does not affect other variables. It would therefore appear that while foreign 

multinationals are more likely to close operations in Sweden (conditional on their 

superior underlying characteristics), their presence brings no additional pressures to 

close down for domestic firms.  

 

Finally, we consider whether the effect of trade on firm strategy has changed over 

time by splitting the sample into pre- and post-1990. Although this means we lose 

information, the strong positive effects of import penetration appear to be explained 

by the effects of this variable in the 1990s rather than the 1980s, when although signs 

are the same, most estimated coefficients are insignificant.   

 

IV Conclusions  
 

This paper has investigated the effects of international trade on firms’ choice of exit 

strategy as between closure, switching industry or merging/being acquired. We have 

used a rich dataset of Swedish firms that extends over two decades to track firm 

choices with the help of plant and firm level information, and our dataset allowed us 

to test whether choices depend on the level, structure and origin of international 

competition. All three dimensions were found to be important.  

 

We found that as the level of international competition increased, it was more likely 

that firms exited by merger or closed compared to no change at all. We did not, 

however, find a similar correlation regarding the probability of switching, which 

tended to be higher in industries characterised by comparative disadvantage. We also 
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found results consistent with the heterogeneous firm model of export behaviour since 

different firm characteristics influence how firms react to trade variables.   

 

Our results suggest that the structure of international competition matters indirectly as 

well as directly. A greater share of intra-industry trade increases the probability of 

firm turnover (in the form of merger and acquisition and closedown) while it 

moderates the effect of import penetration. The importance of the origin of 

international competition turned out to be significant and in the expected ways. The 

effects on firm closure from import penetration were stronger when trade was from 

non-OECD countries, whereas the opposite was true for M&A activity.  

 15



 

References 
 

Albequerque, R. and S. Rebelo (2000), ‘On the dynamics of trade reform’, Journal of 

International Economics 51:21-47.  

 

Alcalá, F. and A. Ciccone (2004), ‘Trade and Productivity’, Quarterly Journal of 

Economics 119:613-646.  

 

Bartelsman, E.J. and M. Doms (2000), ‘Understanding Productivity: Lessons from 

Longitudinal Microdata’, Journal of Economic Literature, 38,:569-594.  

 

Bhattacharjee, A., C. Higson, S. Holly and P. Kattuman (2002), ‘Macro economic 

instability and business exit: determinants of failures and acquisitions of large UK 

firms’, University of Cambridge Working Paper, CWPE0206. 

 

Bernard, A.B., J. Eaton, J.B. Jensen and S. Kortum (2004), ‘Plants and productivity in 

international trade’, American Economic Review 93, 1268-1290.  

 

Bernard, A.B. and J.B. Jensen (2002), ‘The Deaths of Manufacturing Plants’, NBER 

Working Paper 9026.  

 

Bernard, A.B., J.B. Jensen, and P. Schott (2006), ‘Survival of the Best Fit: Exposure 

to Low Wage Countries and the (Uneven) Growth of US Manufacturing Plants‘, 

Journal of International Economics, 68, 219-237..   

 

Bernard, A.B., S. Redding, and P. Schott (2003), ‘Product Choice and Product 

Switching’, NBER Working Paper 9789.  

 

Bernard, A.B., S. Redding, and P. Schott (2007), ‘Comparative Advantage and 

Heterogeneous Firms’, Review of Economic Studies, 73, 31-66.  

 

 16



Coe, D. and E. Helpman, (1995), ‘International R&D Spillovers’, European 

Economic Review, 39, 859-887. 

 

Coe, D., E. Helpman and A. Hoffmaister (1997), ‘North-South R&D Spillovers’, 

Economic Journal, 107, 134-149. 

 

Curbo, V., J. de Melo and J. Tybout (1991), ‘The effects of trade policy and scale and 

technical efficiency:  New evidence from Chile’ Journal of International 

Economics, 31, 321-250. 

 

Dunne, T., S. Klimek, S. and M.J. Roberts (forthcoming), ‘Exit from regional 

manufacturing markets the role of entrant experience’ International Journal of 

Industrial Organisation  

 

Dunne, T., L. Samuelson and M.J. Roberts (1988), ‘Patterns of firm entry and exit in 

US manufacturing industries’ Rand Journal of Economics 19, 495-515 

 

Dunne, T., L. Samuelson and M.J. Roberts (1989), ‘The growth and failure of US 

manufacturing plants’, Quarterly Journal of Economics, 104, 671-698. 

 

Falvey. R.E., D. Greenaway and Z. Yu (2004), ‘Intra-Industry Trade Between 

Asymmetric Countries with Heterogeneous Firms’, GEP Research Paper 04/05.   

 

Greenaway, D., J. Gullstrand and R. Kneller (2006), ‘Exporting May Not Always 

Boost Firm Level Productivity’, Review of World Economics / 

Weltwirtschaftliches Archiv,. 142 , 561-582. 

 

Greenaway, D. and R. Kneller (2007), ‘Firm Heterogeneity, Exporting and Foreign 

Direct Investment’, Economic Journal, 117, F134-161. 

 

Greenaway, D. and R. Kneller (2008), ‘Exporting, Productivity and Agglomeration’, 

European Economic Review (forthcoming). 

 

 17



Harris, R. and C. Robinson (2002), ‘The effect of foreign acquisitions on total factor 

productivity: plant-level evidence from U.K. manufacturing, 1987-1992’, Review 

of Economics and Statistics 84:562-568.  

 

Helpman, E. and P. Krugman (1985), Market structure and foreign trade, MIT Press, 

Cambridge, USA. 

 

Helpman, E., M. Melitz and S. Yeaple (2004), Export versus FDI with heterogeneous 

firms. American Economic Review 94: 300-316. 

 

Hopenhayn, H.A. (1992), ‘Entry, Exit and firm Dynamics in Long Run Equilibrium’, 

Econometrica 60:1127-1150.  

 

Levinsohn, J. and A. Petrin (2003), ‘Estimating production functions using inputs to 

control for unobservables’, Review of Economic Studies 70:317-341.  

 

McGuckin, R.H. and S.V. Nguyen (1995), ‘On Productivity and Plant Ownership 

Change: New Evidence form the Longitudinal Research Database’, Rand Journal 

of Economics, 26:257-276.  

 

Melitz, M.J. (2003), ‘The impact of trade on intra-industry reallocations and 

aggregate industry productivity’, Econometrica 71:1695-1725.  

 

Melitz, M. and G. Ottaviano (2003), ‘Market size, trade and productivity’, mimeo, 

Harvard University.  

 

Olley, S. and A. Pakes (1996), ‘The Dynamics of Productivity in the 

Telecommunications Equipment Industry’, Econometrica 64:1263-1298.  

 

Tybout, J.R. (2000), ‘Manufacturing firms in developing countries: How well do they 

do, and why?’, Journal of Economic Literature 38:11-44.  

 

 18



Tybout, J.R and M.D. Westbrook (1995), ‘Trade liberalisation and dimensions of 

efficiency change in Mexican manufacturing industries’, Journal of International 

Economics, 39, 53-78. 

 

Wagner, J (2002), ‘The causal effects of exports on firm size and labor productivity: 

first evidence from a matching approach’ Economics Letters, 77, 287-292.   
 
Wagner, J. (2007), ‘Exports and Productivity:  A Survey of the Evidence from Firm 

Level Data’, The World Economy, 30, 60-82. 

 19



 

Table 1: Industry Exits by Year (as a share of total observations)  

Year Switches Mergers/acquires Closedowns 
 % of total observations 

1982 1.2 4.7 1.6 
1983 1.7 2.5 1.3 
1984 1.5 2.9 1.2 
1985 0.9 4.5 0.8 
1986 1.1 3.7 1.7 
1987 0.4 5.3 1.4 
1988 5.4 3.8 1.3 
1989 13.8 4.4 2.0 
1990 2.9 1.6 1.2 
1991 1.9 5.4 2.2 
1992 2.5 6.0 2.9 
1993 1.8 3.6 0.6 
1994 1.5 2.8 0.4 
1995 2.6 3.5 0.7 

Full sample 2.9 3.9 1.4 
Sample excluding 1988/89 1.7 3.9 1.3 
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Table 2: Definitions and Descriptive Continuing Firms Statistics a 

 Full Sample Survivors and Exiters 
 Mean Stand.  

dev. 
Mean 

Switchers 
Mean 
M&A 

Mean 
Closedown 

Firm Level Variables      
Size  
  Number of employees 

287 1058 398 257 189 

Age  
  Number of  years in sample 

7.38 4.05 8.02* 7.31 6.69* 

TFP  
  Total factor productivity b

-0.28 2.73 -0.52 0.03* -0.37 

Capital per employee  
  Hundreds of thousands Swedish crowns, at 
  constant 1980 prices   

1.47 5.57 1.63 1.34 1.10* 

Export dummy  
  1 if the firm is exporting 

0.77 0.42 0.79 0.67 0.63* 

Multiplant dummy  
  1 if the firm has more than one plant 

0.25 0.43 0.36* 0.23 0.15* 

Foreign owner dummy  
  1 if the firm is owned by a foreign company) 

0.17 0.38 0.14 0.13* 0.18 

Intermediate producer   
  Value added as share of total sales 

0.37 0.13 0.37 0.37 0.34* 

Changes in labour force  
  ([No. employees in t] / [No. employees in t-1]  

1.02 0.22 1.01 0.99* 0.96* 

Industry Level Variables      
Sunk costs  
  Minimum of industry entry and exit rates c d

-0.004 0.008 -0.005* -
0.003

* 

-0.007* 

Import penetration  
  Import/(domestic production - export + import)  

0.52 1.58 0.57 0.61 0.44 

Grubel-Lloyd index of intra-industry trade 
   [1-(|export-import|/(export+import))] )d

0.70 0.25 0.73* 0.70 0.66* 

Comparative advantage dummy  
  1 if export >import d

0.53 0.50 0.49* 0.56 0.56 

Number of firm-year observations: 17136  17136  285 668 230 
Notes: a All variables originate from Statistics Sweden and nominal values are deflated with industry 
specific producer price indices (SNI92 2-digit level). b As in Olley and Pakes (1996) and Levinsohn and 
Petrin (2003), we control for unobservables (using investments) when calculating firm level TFP (note that 
around 93% of the firm-year observations have non-zero investment). c Industry exit (entry) rates are 
defined as the number of firms exiting (entering) an industry each year divided by the total number of 
firms each year/industry (see Bernard and Jensen (2002). d Industry and trade variables are calculated at 
SNI69 5-digit level before 1995, and at SNI92 4-digit level after 1994. The reason for this is that the key 
used to transform SNI69 to SNI92 becomes less reliable at a disaggregated level. * Indicates if the mean of 
the exiting group differs, at a 5 per cent probability level, from the mean of continuing firms.  
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Table 3: Characteristics of the Destination and Origin Industry of 

Switching Firms  
Differences between the destination and the origin industry of firms switching industries a

Variable Mean  95-% confidence 
interval 

Normal distribution 1.07 – 1.35 Average capital-labour ratio of the destination 
industry relative to the origin  1.21 Bootstrapped b 1.11 – 1.40 
    

Normal distribution 1.01 – 1.08 Average wage-labour ratio of the destination 
industry relative to the origin 1.04 Bootstrapped b  1.01 – 1.08 
    

Normal distribution 1.01 – 1.11 Average labour productivity of the destination 
industry relative to the origin 1.06 Bootstrapped b  1.02 – 1.12 
    

Normal distribution 1.04 – 1.22 Average number of firms with R&D of the 
destination industry relative to the origin c  1.14 Bootstrapped b  1.05 – 1.21 

    
Notes: a We analyse differences between the origin and the destination industry by comparing the mean 
of both for the firm’s last year in the origin industry. b The BCA method with 1000 replications. c Based 
on firm-level information after 1984 due to a large number of missing values of R&D expenditures 
between 1980 and 1984. 
 

Table 4: Rate of Mergers and Acquisitions by Foreign Firms 
Mergers and Acquisitions  

 All years In the 
1980’s 

In the 
1990’s 

Percentage of the acquired firms that were foreign 13 11 18 
Percentage of acquiring firms that were foreign 12  8 12 
Percentage of mergers and acquisitions where both the acquired and 
the acquiring firm belonged to the same industry 

91 92 89 
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 Table 5: Multinomial Logit Regression 1 - Determinants of Exit 

(continuing firms as base). a 

Variables Switch Merged or 
Acquired 

Closedown  

Proportion of total sample 1.7% 3.9% 1.3%  
Firm Level Variables     

Size -.16 (.33) .06 (.58) -1.00 (.00)  
Age .18 (.54) .20 (.33) -.51 (.13)  
TFP -.01 (.79) .02 (.03)  -.07 (.10)  

Capital per employee .08 (.58) -.15 (.04) -.35 (.00)  
Export dummy -.23 (.15) -.65 (.00) -.71 (.00)  

Multiplant dummy .61 (.00) -.06 (.56) -.25 (.21)  
Foreign owner dummy -.44 (.01) -.32 (.01) .40 (.03)  
Intermediate producer -.04 (.93) -.52 (.12)  -2.50 (.00)  

Changes in labour force -.44 (.57) -2.83 (.00) -4.26 (.00)  
     

Industry Level Determinants       
Sunk costs -12.76 (.05) 6.78 (.28) -31.97 (.00)  

Import penetration (IMPEN) -.35 (.20) .53 (.04) 1.09 (.02)  
Grubel-Lloyd index (GL) -.001 (.84) .005 (.05) .01 (.00)  
IMPEN/GL interaction .005 (.21) -.006 (.05) -.01 (.01)   

Comparative advantage dummy -.35 (.02) .07 (.51) -.04 (.84)  
     
Percent correctly predicted: 93% 
McFadden’s pseudo R2: 0.06 
Number of observations: 17,136 
Notes: a Variable definitions are as in Table 2. Excludes 1988 and 1989. Year and 2-digit industry 
dummies are included in the regression. Figures in parentheses are p-values, and bold coefficients are 
significant at least at a 10 % level. The constant is not reported.  
 

Table 6: Marginal Effects on Probability of Exit. a  

Variable Probability of 
switching 

Probability of 
M&A exit 

Probability of 
closedown 

    
Size  -.002 (.33) .002 (.52) -.008 (.00) 
Age  .002 (.55) .007 (.33) -.004 (.13) 
TFP -.0001 (.78) .001 (.03) -.001 (.10) 
Capital per employee  .001 (.56) -.005 (.04) -.003 (.00) 
Export dummy -.003 (.20) -.026 (.00) -.007 (.00) 
Multiplant dummy .009 (.00) -.002 (.52) -.002 (.20) 
Foreign owner dummy -.005 (.01) -.010 (.01) .004 (.03) 
Intermediate producer  -.001 (.99) -.018 (.14) -.020 (.00) 
Changes in labour force -.006 (.69) -.095 (.00) -.035 (.00) 
Sunk costs  -.163 (.05) -.229 (.25) -.259 (.00) 
Import penetration (IMPEN) -.004 (.17) .018 (.04) .009 (.02) 
Grubel-Lloyd index (GL) -.0001 (.78) .0002 (.05) .0001 (.03) 
IMPEN/GL interaction .0006 (.19) -.0002 (.05) -.0001 (.01) 
Comparative advantage dummy -.005 (.02) .002 (.48) .0003 (.84) 
 
Notes: a Based on results from Table 5, and computed at the means of each variable. We have excluded 
marginal effects on the probability continuing. Probabilities at the mean x-vector are: 0.013 for 
switching industries, 0.035 for M&A exit, and 0.008 for closure.   
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Table 7: Multinomial Regression 2 – Origin of Trade (continuing 

firms as base). a

Variables Switch Merged or 
Acquired 

Closedown  

Import penetration from OECD -.34 (.24) .52 (.05) .97 (.05)  
Import penetration from RoW -.38 (.57) .86 (.13) 1.98 (.07)  

Grubel-Lloyd index (GL) -.001 (.84) .005 (.04) .01 (.00)  
GL/IMPEN(OECD) interaction .005 (.25) -.006 (.07) -.01 (.04)   
GL/IMPEN(RoW) interaction .006 (.59) -.01 (.12) -.02 (.13)   

Comparative advantage dummy -.35 (.02) .07 (.54) -.03 (.87)  
     
Percent correctly predicted: 93% 
McFadden’s pseudo R2: 0.06 
Number of observations: 17,136 
Notes: a See Table 5. All other variables are excluded from the table for brevity.  
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Table 8: Multinomial Regression 3 – Trade-TFP Interactions 

(continuing firms as base). a

 Switch Merged or 
Acquired 

Closedown  

Proportion of total sample 1.7% 3.9% 1.3%  
Firm Level Variables     

Size -.161 (.51) .002 (.98) -1.05 (.00)  
Age .13 (.64) .23 (.28) -.50 (.14)  
TFP -.39 (.02) .16 (.32)  -.32 (.33)  

Capital per employee .12 (.44) -.18 (.01) -.35 (.00)  
Export dummy -.24 (.13) -.64 (.00) -.72 (.00)  

Multiplant dummy .58 (.00) -.05 (.62) -.25 (.21)  
Foreign owner dummy -.44 (.01) -.32 (.01) .41 (.03)  
Intermediate producer -.04 (.94) -.54 (.11)  -2.52 (.00)  

Changes in labour force -.43 (.59) -2.80 (.00) -4.21 (.00)  
     

Industry Level Determinants       
Sunk costs -13.25 (.04) 7.23 (.26) -32.03 (.00)  

Import penetration (IMPEN) -.35 (.19) .58 (.03) 1.13 (.01)  
Grubel-Lloyd index (GL) -.001 (.91) .005 (.04) .01 (.00)  

IMPEN_GL .005 (.19) -.007 (.04) -.01 (.01)   
Comparative advantage dummy -.35 (.03) .07 (.52) -.06 (.74)  

     
Interaction Terms     

TFP*IMPEN -21.22 (.42) 5.69 (.79) -29.91 (.50)  
TFP*GL -.61 (.65) 1.32 (.14) .60 (.77)  
TFP*CA -.05 (.62) -.01 (.87) -.11 (.52)  
     
TFP*TEXTILE -1.11 (.01) .90 (.03) 1.03 (.11)  
TFP*WOOD .34 (.02) -.07 (.44) -.07 (.73)  
TFP*CHEMICAL .02 (.87) -.09 (.25) -.27 (.15)  
TFP*METAL -.02 (.93) -.33 (.05) -.13 (.61)  
TFP*MACHINERY .19 (.24) -.15 (.26) -.12 (.60)  
TFP*TRANSPORT .11 (.60) .31 (.27) .23 (.63)  
     
Percent correctly predicted: 93% 
McFadden’s pseudo R2: 0.07 
Number of observations: 17,136 
Notes: a See Table 5.  
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Table 9: Multinomial Regression 4 – Trade-R&D dummy 

Interactions (continuing firms as base). a

Variables Switch Merged or 
Acquired 

Closedown  

Proportion of total sample 1.7% 3.9% 1.3%  
Firm Level Variables     

Size -.18 (.38) .17 (.19) -.57 (.05)  
Age .48 (.13) .11 (.60) -.59 (.08)  
TFP -.10 (.18) .04 (.47)  -.09 (.06)  

Capital per employee .25 (.21) -.12 (.17) -.27 (.01)  
Export dummy -.08 (.67) -.66 (.00) -.73 (.00)  

Multiplant dummy .50 (.00) -.09 (.43) -.26 (.23)  
Foreign owner dummy -.37 (.05) -.32 (.02) .62 (.00)  
Intermediate producer .08 (.89) -.29 (.44)  -2.38 (.00)  

Changes in labour force -.55 (.53) -2.55 (.00) -3.65 (.00)  
R&D dummy -.15 (.81) .48 (.24) -1.78 (.06)  

     
Industry Level Determinants       

Sunk costs -9.75 (.21) 7.19 (.31) -33.87 (.00)  
Import penetration (IMPEN) .11 (.80) .51 (.08) 1.17 (.04)  

Grubel-Lloyd index (GL) -.003 (.62) .010 (.00) .01 (.00)  
IMPEN_GL -.002 (.77) -.006 (.12) -.02 (.04)   

Comparative advantage dummy -.33 (.17) -.06 (.72) -.31 (.25)  
     

Interaction Terms     
R&D*IMPEN 72.56 (.24) -68.85 (.19) 76.88 (.55)  
R&D*GL 4.61 (.52) -11.57 (.01) 3.77 (.69)  
R&D*CA .21 (.52) .24 (.28) 1.42 (.00)  
     
R&D*TEXTILE -.65 (.42) .06 (.89) .23 (.73)  
R&D*WOOD -.12 (.88) -.14 (.69) -.85 (.15)  
R&D*CHEMICAL .10 (.86) -.26 (.44) -.51 (.47)  
R&D*METAL .25 (.66) .11 (.72) -.54 (.30)  
R&D*MACHINERY -.97 (.05) -.15 (.57) -.77 (.15)  
R&D*TRANSPORTS -.19 (.79) -.47 (.27) -.27 (.67)  
     
     
Percent correctly predicted: 93% 
McFadden’s pseudo R2: 0.07 
Number of observations: 12,714 
Notes: a See Table 5.  
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Table 10: Multinomial Regression 5 – Trade-Size Interactions 

(continuing firms as base). a

Variables Switch Merged or 
Acquired 

Closedown  

Proportion of total sample 1.7% 3.9% 1.3%  
Firm Level Variables     

Size -.11 (.82) .15 (.52) -.91 (.10)  
Age .17 (.56) .23 (.28) -.47 (.17)  
TFP .006 (.84) .02 (.03)  -.08 (.08)  

Capital per employee .11 (.47) -.15 (.04) -.36 (.00)  
Export dummy -.20 (.19) -.65 (.00) -.66 (.00)  

Multiplant dummy .63 (.00) -.08 (.45) -.25 (.21)  
Foreign owner dummy -.39 (.03) -.30 (.02) .45 (.02)  
Intermediate producer -.14 (.79) -.52 (.13)  -2.51 (.00)  

Changes in labour force -.41 (.61) -2.83 (.00) -4.29 (.00)  
     
Industry Level Determinants       

Sunk costs -13.17 (.04) 6.77 (.29) -31.78 (.00)  
Import penetration (IMPEN) -.32 (.25) .57 (.03) 1.07 (.02)  

Grubel-Lloyd index (GL) .001 (.77) .004 (.06) .01 (.00)  
IMPEN_GL .004 (.26) -.007 (.04) -.01 (.01)   

Comparative advantage dummy -.43 (.00) -.09 (.38) -.02 (.93)  
     

Interaction Terms     
Size*IMPEN .006 (.93) -.02 (.51) -.06 (.93)  
Size*GL .00 (.21) .00 (.62) .00001 (.03)  
Size*CA .22 (.10) -.13 (.19) -.18 (.38)  
     
Size*TEXTILE -4.28 (.03) .94 (.17) -.19 (.87)  
Size*WOOD .71 (.32) .52 (.17) .41 (.57)  
Size*CHEMICAL .57 (.35) -.48 (.24) -1.84 (.08)  
Size*METAL .51 (.40) .41 (.27) -.01 (.99)  
Size*MACHINERY -.81 (.17) -.38 (.21) -.82 (.25)  
Size*TRANSPORTS -.47 (.50) .24 (.56) -1.16 (.22)  
     
Percent correctly predicted: 93% 
McFadden’s pseudo R2: 0.07 
Number of observations: 17,136 
Notes: a See Table 5.  
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Table 11: Multinomial Regression 6 – Trade-Export Intensity 

Interactions (continuing firms as base). a

Variables Switch Merged or 
Acquired 

Closedown  

Proportion of total sample 1.7% 3.9% 1.3%  
Firm Level Variables     

Size -.01 (.94) .16 (.18) -1.01 (.00)  
Age .24 (.43) .21 (.32) -.50 (.14)  
TFP -.003 (.93) .02 (.05)  -.08 (.07)  

Capital per employee .09 (.53) -.15 (.04) -.36 (.00)  
Export intensity 2.45 (.05) -.72 (.43) -2.66 (.19)  

Multiplant dummy .58 (.00) -.10 (.32) -.26 (.19)  
Foreign owner dummy -.46 (.01) -.32 (.01) .41 (.03)  
Intermediate producer -.24 (.64) -.46 (.17)  -2.39 (.00)  

Changes in labour force -.43 (.59) -2.77 (.00) -4.21 (.00)  
     
Industry Level Determinants       

Sunk costs -13.28 (.05) 7.41 (.25) -30.51 (.00)  
Import penetration (IMPEN) -.29 (.28) .44 (.08) .98 (.03)  

Grubel-Lloyd index (GL) .004 (.42) .005 (.10) .01 (.02)  
IMPEN_GL .004 (.26) -.005 (.10) -.01 (.04)   

Comparative advantage dummy -.21 (.30) .24 (.08) -.15 (.54)  
     

Interaction Terms     
Export Intensity*IMPEN -69.12 (.68) 49.94 (.49) -181.42 (.35)  
Export Intensity*GL -.02 (.12) -.004 (.65) -.01 (.31)  
Export Intensity*CA -.50 (.34) .54 (.19) .66 (.36)  
     
Export Intensity*TEXTILE -2.89 (.08) .09 (.92) 4.44 (.02)  
Export Intensity*WOOD -1.64 (.22) .43 (.63) .13 (.95)  
Export Intensity*CHEMICAL -.79 (.48) -1.63 (.09) .64 (.80)  
Export Intensity*METAL -.84 (.44) .18 (.81) 2.31 (.23)  
Export Intensity*MACHINERY -2.52 (.02) -.09 (.90) 2.32 (.21)  
Export Intensity*TRANSPORTS 1.93 (.14) .76 (.41) 2.28 (.25)  
     
Percent correctly predicted: 93% 
McFadden’s pseudo R2: 0.06 
Number of observations: 17,136 
Notes: a See Table 5.  
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