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1. Introduction 

A decade after the revolutionary work of Melitz (2003), “[t]he productivity of the firm 

remains largely a black box and we still have relatively little understanding of the separate 

roles played by production technology, management practice, firm organization and product 

attributes towards variation in revenues across firms” (Melitz and Redding, 2013).  

The goal of our paper is to shed some light on production organization within firms 

and its relationship with a firm’s international orientation. Globalization affects the way firms 

organize their production, which in turn affects employment of different types of workers. 

Exporters may need to hire more employees in occupations such as logistics and marketing. 

Moreover, exporting to foreign markets or serving these markets through foreign affiliates 

may require a firm to invest in collecting information on foreign preferences, laws, 

regulations, distribution networks and a host of similar issues. Such investments will 

presumably require a different set of occupations than producing for the domestic market.  

This paper aims at examining how globalization is related to the organization of firms 

as captured by the distribution of occupations. In this empirical investigation we focus on 

workers that are included within a firm’s boundaries. The empirical analysis uses Swedish 

data where we can link firms and workers over time. The matched employer-employee data 

includes roughly 50% of the workforce and all firms in Sweden spanning the period 1997-

2005. It includes rich information on worker and firm characteristics. In particular, we have 

information on the occupation for all employees at a very detailed level (more than 100 

occupations). We are therefore able to examine how the degree of a firm’s global integration 

relates to the distribution of occupations within the firm. 

Our empirical results suggest a robust relationship between the degree of international 

integration and the distribution of occupations. Multinationals, which are the most globally 

engaged, have a distribution of occupations skewed toward the more skilled. Non-
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multinational exporters have a distribution of occupations less skewed toward the skilled 

compared to multinationals, but more skewed toward the skilled compared to local non-

exporters (which are the least globally engaged). For instance, within detailed industries, 

multinationals have a significantly larger share of professionals while local nonexporters 

employ a significantly larger share of clerks and operators. Our results are little changed (1) 

when we control for firm size, productivity, capital intensity, and firm age; (2) when we use 

alternative methods to rank occupations; or (3) when we use alternative measures of 

international integration. In addition, the results are very similar for manufacturing and 

service sectors.  

In order to explain the empirical results, we develop a theoretical model that relates to 

the literature emphasizing fixed costs associated with internationalization. For instance, 

Helpman, Melitz and Yeaple (2004) stress the different productivity requirements for 

engaging in production for domestic sales, export, and foreign direct investment (FDI). 

Compared to nonexporters, exporters need to incur an iceberg transport cost and an additional 

fixed cost for entering a foreign market which is higher than the fixed cost for domestic 

production. A firm can also choose to sell to the foreign market via foreign affiliates, which 

implies an even higher fixed cost, but no transport cost. Their model suggests that the most 

productive firms can cover the highest fixed costs and will pursue FDI, firms with an 

intermediate level of productivity will export, and the least productive firms will produce for 

the domestic market only.  

Extending Helpman et al. (2004), our theoretical model considers workers with 

different occupations are the inputs in production. We assume that fixed inputs, needed for 

internationalization and production, are intensive in professional occupations (e.g., managers 

and professionals). Thus, fixed costs consist of wages paid to high skilled occupations. By 

contrast, variable inputs used for production are a combination of both skilled (e.g., managers 
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and professionals) and less skilled occupations (e.g., clerks and operatives). Since fixed inputs 

are intensive in the use of professionals, the higher the required fixed cost, the higher is the 

share of professionals in the workforce. Because the most productive firms are able to cover 

the highest fixed costs, these firms choose FDI and are the most intensive in professional 

occupations. On the other hand, firms that are the least productive can only cover the fixed 

cost of domestic production and thus serve the domestic market only. These firms also have 

the lowest share of professionals. Finally, firms with an intermediate level of productivity 

become exporters and have an intermediate intensity in professional occupations. 

There are few previous theoretical papers examining the relationship between 

globalization and production organization within firms. One exception is the study by 

Caliendo and Rossi-Hansberg (2012). They construct a model where heterogeneous firms 

produce differentiated products and compete with other firms in a monopolistic competition 

market. Production requires labor and knowledge. Acquiring knowledge is costly and 

hierarchies are created where managers solve problems that production workers are not able 

to solve. A firm can have many layers of managers where higher layers solve more 

complicated problems. Adding a layer of managers involves new fixed costs but reduces 

variable costs. Productivity will be endogenous in this model and depend on the number of 

layers of management. The number of layers is in turn dependent on the demand for the firm’s 

product since the extra fixed cost of layers can only be motivated if the scale of production is 

high enough. Demand is exogenous in the model and only firms with a large demand for their 

products can afford enough layers to make the firms so productive that it can cover the fixed 

cost for exporting.  

Our paper also relates to a small but growing empirical literature on globalization and 

the organization of firms. For instance, Rajan and Wulf (2006) find U.S. firms have become 

flatter over time, i.e., firms have fewer layers of management. Moreover, Guadulupe and 
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Wulf (2010) examine if increased competition through trade liberalization can explain this 

flattening of firms’ organization. They use changes in tariffs following the implementation of 

NAFTA to identify a causal effect on an unbalanced sample of 300 publicly traded U.S. firms 

over the period 1986-1999. Their findings suggest that trade liberalization has led firms to 

flatten their organizations by removing layers between the CEO and division managers, and 

by increasing the number of positions that report directly to the CEO.1 Garicano and Hubbard 

(2007) construct a model that predicts that an increase in the market size (globalization) will 

decrease the relative number of managers and increase the relative number of workers. The 

predictions get support in an empirical analysis of U.S. law firms. Finally, Caliendo, Monte, 

and Rossi-Hansberg (2012) use French firm level data with information on five different 

occupation categories - three types of management, clerks and blue-collar workers – to 

examine the wage effect of adding a layer (one of the above categories) or by expanding 

existing layers. They report that exporters are more likely to add layers than non-exporters, 

and that firms that exit the export market are more likely to drop layers than firms that 

continue to export. Unlike these papers which focus on the organizational hierarchy, our work 

provides strong evidence that more globally engaged firms tend to have a distribution of 

occupations skewed towards the more skilled. 

 The paper is organized as follows. In the following section we begin with some 

descriptive statistics of the comprehensive Swedish data that encompass all Swedish firms 

and half of all Swedish workers from 1997 – 2005. To understand the empirical facts revealed 

by our data, in Section 3 we sketch out a simple theoretical framework.  Our model suggests 

systematic differences in occupational mix across firm modalities.  We then turn to detailed 

empirical analysis at the industry level in Section 4 and at the firm level in Section 5.  We 

offer concluding remarks in Section 6. 

                                                            
1 Note that this seems to go against the theoretical prediction in Caliendo and Rossi-Hansberg (2012). 
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2. Data and descriptive statistics 

 We use a register-based matched employer-employee data set from Statistics Sweden 

covering the period 1997-2005. The firm data contain detailed firm-level information on all 

Swedish firms. Variables such as value added, capital stock (book value), number of 

employees, wages, ownership status, sales, and industry are included. Moreover, regional 

labor market statistics contribute information on education and demographics at the plant 

level, which we aggregate to the firm level. The individual wage statistics database contains 

information on full-time equivalent wages, education, occupation (ISCO-88), and gender of 

approximately 2 million individuals per year, roughly 50 percent of the Swedish labor force.2  

 Firm level data on export, import and offshoring originate from the Swedish Foreign 

Trade Statistics, collected by Statistics Sweden and available at the firm level and by country 

of origin from 1997 to 2005. Stemming from compulsory registration in Swedish Customs, 

data on imports from outside the EU consist of all trade transactions.  Trade data for EU 

countries are available for all firms with a yearly import of approximately 1.5 million SEK 

and above. According to the figures from Statistics Sweden, the data incorporate 92 percent of 

total trade within the EU. Material imports are defined at the five-digit level according to 

NACE Rev 1.1 and grouped into major industrial groups (MIGs).3 The MIG code classifies 

imports according to their intended use. We use the MIG definition of intermediate and 

consumption inputs as our offshoring variable. 

  

                                                            
2 The worker data originate from the Swedish annual salary survey (Lönestrukturstatistiken). The sampling units 
of the annual salary survey consist of firms included in Statistics Sweden’s firm data base (FS). A representative 
sample of firms is drawn from FS and stratified according to industry affiliation and firm size (number of 
employees). The sample size consists of between 8,000 and 11,000 firms. The Central Confederation of Private 
Employers then provides employee information to Statistics Sweden on all its member firms that have (i) at least 
ten employees and (ii) are included in the sample. Firms with at least 500 employees are examined with 
probability one. The final sample includes information on around 50 percent of all employees within the private 
sector. 
3  MIG is a European Community classification of products: Major Industrial Groupings (NACE rev1 
aggregates). 
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 All data sets are matched by unique identification codes. To make the sample of firms 

consistent across the time periods, we restrict our analysis to firms with at least 20 employees 

in the non-agricultural private sector. 

Distribution of firms 

 Firms can be classified by their international integration along different criteria. One 

possible classification scheme is seen in Figure 1 where the different categories are mutually 

excluding. The first criterion is ownership, where we distinguish between multinational firms 

(MNEs) or domestically owned non-MNEs. MNEs have affiliates outside Sweden and can be 

Swedish or foreign owned. The next criteria is whether the firm is an exporter or only sells to 

the domestic market, and the final criteria is whether the firm imports intermediates 

(offshoring). 

 Table A1 in the appendix shows the distribution of firms over Swedish industries at a 

2-digit level of SNI. Most firms are internationally integrated in at least some respects. About 

27 percent of the firms are internationally integrated in all three dimensions: they are MNEs 

with both exports and imports. Moreover, most MNEs are also engaged in export and import. 

A relatively large number of non-MNEs are also engaged in export and/or import. For 

instance, 21 percent of the firms are non-MNEs with both export and import. Finally, around 

30 percent of the firms are not internationally integrated in any dimension.  

 A more detailed picture is seen in Table A2 in the appendix where our data on 

8,236,835 individual-year observations are divided by industries and firm types. For instance, 

there are 159,050 individuals employed in manufacturing of wood products. About 46 percent 

of these individuals work in MNEs with export and import and another 24 percent in non-

MNEs with export and import. Most employees in manufacturing industries work in the most 

internationally integrated firms – MNEs with export and import. There are also relatively 
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large shares in non-MNEs with export and import. Firms that have low levels of international 

integration are mainly found in services, in particular in Health and Education.  

Do firms differ in the distribution of occupations? 

 We examine the organization of firms by looking at the distribution of different 

occupations measured at the 3-digit ISCO. Occupations with very few observations have been 

merged. We end up with 100 different occupations which are shown in Table A3 in the 

appendix.  

 For each firm type we calculate the share of different occupations in total employment 

which is also seen in the table. The largest occupation is Physical and engineering science 

technicians (ISCO 311) with about 7 percent of the total number of employees. There are 

relatively large differences between firm types in terms of occupation shares. As an example, 

about 10 percent of employees in the most internationally integrated firms, MNEs with export 

and import, work as Physical and engineering science technicians (ISCO 311), compared to 

only about 2 percent of the employees in the least integrated firms – Non-MNEs without 

import and export. Therefore, more globally engaged firms are more intensive in the use of 

professionals.   

One way to compare occupational distributions is to calculate an index on the degree 

of overlapping in occupations between two different firm types as:4 

 min ,  

where  is occupation i as a share of total employment in firm type x. The index is 

bounded between 0 and 1: Overlapping equals zero if the two firm types have no occupations 

in common and it equals unity if their labor force is distributed identically over occupations.  

                                                            
4 See Schott (2008) for the same index but used for export overlapping. 
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 Table 1 shows the overlap index for different pair comparisons for the whole economy 

and several representative industries. The occupation overlap differs greatly between different 

comparisons. Looking at the average value across all industries we can see that the overlap is 

relatively large for MNEs vs. non-MNEs (0.711), and for MNE exporters vs. non-MNE 

exporters (0.703). By contrast, the overlap is relatively low for exporters vs. non-exporters 

(0.585), and for non-MNE exporters vs. non-MNE non-exporters (0.538). As expected, we 

find that firms with no aspects of international integration differ substantially from MNEs and 

Exporters. Columns 5-6 show similarly low values of the overlapping index for comparisons 

of MNEs and exporters with firms with no aspect of international integration, indicating 

important differences in the composition of occupations between firm that are 

internationalized and those that are purely local. The lowest index is found when we compare 

firms that are internationalized in all three dimensions with firms that are not internationally 

integrated in any dimension (see column 7). A similar pattern holds when we examine 

individual industries. 

In what respect do occupations in different firms differ? 

 Figure 2 can give us certain clues on how the character of occupations differs between 

different firm types. We group firms into three types which will be used in the analysis: 

MNEs – defined as multinational firms; Exporters – defined as non-MNEs with export; and 

Local firms – defined as non-MNEs without export. For manufacturing industries, we only 

show the difference between MNEs and Exporters because the number of firms of the other 

types is small. We consider four broad occupation categories: clerks, operators, professionals 

and managers.5 These four occupations are ranked from low to high in terms of wages.  

                                                            
5 Using the 1-digit ISCO, managers = 1, professionals =2+3, operators = 7+8, and clerks = 4+5+6+9. See Table 
A3 for a list of occupations at the 3-digit ISCO. 
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 It is clear that the largest difference between MNEs and Exporters is about the share of 

professionals and operatives: MNEs have a significantly higher share of professionals, but a 

lower share of operatives. For the service sector, we also have a large number of Swedish 

firms that neither export nor offshore. Thus, we plot the occupation mix for all three types of 

firms. The transport, storage & communication sector is interesting because it is closely 

related to domestic and international trade. Interestingly, we find that MNEs have the highest 

share of professionals, but Local firms have the lowest share of professionals.6 Thus, there is 

evidence that more globally engaged firms have an occupation mix toward higher skills. 

3. Theoretical framework 

The question that we investigate in this paper is how and why occupational mix varies 

across different firm modalities.  Our theoretical framework is a variant of the Melitz (2003) 

model as elaborated by Helpman et al (2004) who consider the firm’s decision between 

exporting and foreign direct investment. Extending Helpman et al. (2004), our theoretical 

model considers workers with different occupations are the inputs in production.  

In particular we consider an industry populated by many firms, each producing a 

differentiated product and operating in a monopolistically-competitive environment.  Firms 

are heterogeneous with respect to exogenously-specified productivity.  All firms that are 

sufficiently productive are active and produce quantity  for the domestic market, where 

 is a measure of the firm’s productivity and where ′ 0.  In addition, some firms will 

be productive enough that they can profitably enter a foreign market.  There are two modes of 

entry:  export or foreign direct investment. 7  We define  as the quantity produced for 

                                                            
6 We also looked at the occupation mix for aggregate manufacturing or services. Again, MNEs have a 
substantially higher share of professionals. 
7 Note that as shown above most MNEs are also exporters.  This is not consistent with the theoretical framework 
developed here in which firms are either exporters or MNEs, they are not both.  A simple extension of the theory 
to accommodate multi-product firms could result in this additional category of firms where it would be a profit-
maximizing strategy to export some product lines marketing other product lines in the foreign market via 
affiliate production. 
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export (possibly zero) and  as the quantity produced by a foreign affiliate of the parent 

company (possibly zero).  

 We assume that there are two types of workers, identified as managers and 

production labor .8  Some managers provide services such as accounting, market research, 

product design and related tasks that support the infrastructure of the firm.  The number of 

managers required to undertake these activities is independent of output, so we identify this 

group of managers with the fixed costs of production.  In contrast, other managers combine 

with production labor to perform tasks directly related to the production process itself.  Such 

tasks include fabrication, assembly, packaging, scheduling, and quality control.   The 

managers and production labor involved in these activities generate the firm’s variable cost.  

We can then specify a firm’s production technology as in (1): 

1      
, ,

0,                              
 

In (1), the subscripts  and  represent variable and fixed and , , .  We assume that 

,  is linearly homogeneous. 

 Define managerial and production wages as  and , respectively.  Then 

,  is the minimum cost of producing , 1.  Since all firms face  the same 

factor prices and since the function ,  is the same for all forms of market entry, we 

can dispense with the subscript  and define , , , , .   

 A firm’s total cost of production can then be represented by (2), where  

and   are indicator functions that equal 1 if the firm serves the foreign market with 

exports or FDI, zero otherwise. 

2       

                                                            
8 In the theoretical framework production labor (L) corresponds to occupations such as operatives and clerks, and 
managers (M) correspond to occupations such as managers and professionals. 
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In (2), 1  represents iceberg transportation costs of exporting and .  We 

assume that the marginal cost of production in the foreign market is the same as in the 

domestic market.  This assumption is not crucial to the analysis.  We also follow Helpman et 

al (2004) and assume that 0, resulting in an equilibrium where only the most 

productive firms undertake FDI with the least productive firms operating only in the domestic 

market.  Firms with moderate productivity choose to export to the foreign market rather than 

being burdened with the high fixed cost of FDI. 

 If we assume CES preferences with 1  denoting the elasticity of substitution, 

profit-maximizing firms will set output price as a fixed markup over marginal cost: 

3      
1

, ,  

Moreover, demand can be represented as , where  is a price index, endogenous to 

the sector but exogenous to the firm.   Assuming that domestic and foreign markets are 

identical, this price index is the same regardless of the market in which output is sold, 

therefore it is un-subscripted.9 

 Define 1 .  Profit from domestic sales, exports, and FDI can then 

be written as: 

4      ,      ,         

 These three profit functions are illustrated in Figure 3.10  Firms with productivity 

 cannot survive even in the domestic market, while all firms with higher productivity 

can at least compete in the domestic market.  Those with productivity  sell only 

in the domestic market.  Firms with productivity  are strong enough to export to 

                                                            
9 In addition to the parameters of the model that we have already specified, the equilibrium value of  depends 
on the sunk cost of entry and the distribution of productivity.  Solving for this value adds complication without 
any corresponding insight. 
10 Note that Figure 3 is the same as Figure 1 in Helpman et al (2004). 
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the foreign market, while those with  establish a foreign subsidiary, circumventing the 

iceberg transportation costs associated with exports. 

 We are interested in how occupational mix varies across different firm modalities.  In 

the context of this theoretical framework, the question can be phrased by asking how relative 

managerial intensity relates to firm productivity, which in turn relates to firm modality. 

 Begin by noting that our assumption that ,  is linearly homogeneous implies 

that the ratio of managers to production labor used in the production task depends inversely 

on the managerial wage relative to the wage of production labor.  Since all firms pay the same 

competitive wage regardless of their productivity or modality, ⁄  ⁄  

for , , , where  represents the wage of managerial workers to production workers.  

Therefore, the overall managerial intensity for the three types of firms can be written as in (5): 

5       

5       

5       

 Within modality, more productive firms use more of the variable inputs to produce 

more output, therefore managerial intensity is decreasing in firm productivity and decreasing 

in firm size, where firm size is measured as the total amount of managers and production 

labor combined.  

Given CES preferences, the assumption that both markets are identical, and prices in 

(3), it is evident that  and . 11   In turn, constant-returns-to-scale 

                                                            
11 While production equals consumption for goods produced in the local market for sale in the local market, the 
same is not true for goods that are produced in the local market for export.  The difference lies in iceberg 
transportation cost.  Therefore, the export-market demand for the exported good is , but the quantity that 
must be produced to satisfy this demand is .   
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technology implies that  for firms that export, and  for firms that 

undertake FDI. 

 Consider a firm that is just indifferent between exporting and remaining a completely 

local firm.  In terms of Figure 3, this is the firm with productivity  .  In the event that it 

remains a local firm, its managerial intensity is represented by (5a).  In contrast, this firm 

would necessarily undertake a discrete expansion if it decides to export.  In this case, its 

managerial intensity is represented by (5.b).  Substituting  into (5.b), we 

conclude that an exporter with productivity  would be more managerial intensive than a 

purely local firm if .   Obviously, high fixed costs of exporting relative to 

domestic operations result in higher managerial intensity of exporters relative to domestic-

only firms.  More subtly, higher iceberg transportation costs also result in relatively higher 

managerial intensity for exporters.  This result follows from the fact that, all else equal, higher 

transportation costs reduce the quantity of output destined for export relative to the quantity of 

output produced for the domestic market, therefore reducing the ratio of variable inputs used 

for exports relative to those used for domestic production.  Moreover, this effect is increasing 

in the price elasticity of demand, since a higher elasticity results in a larger change in the 

quantity of exports relative to domestic sales for a given change in transportation costs. 

 Similarly, we can consider the firm with productivity , which is just indifferent 

between exporting and establishing a foreign affiliate.  Substituting  into (5b) 

and  into (5c), we find that the MNE is more managerial intensive than it would be 

if it remained an exporter if .  Once again, it is straight-

forward to see that a firm that is engaged in FDI is more managerial intensive than the 

exporting firm if the fixed costs of FDI are relatively large compared with the fixed costs of 
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domestic production and exports.12  Moreover, the right-hand-side of the preceding inequality 

is increasing in iceberg transportation costs.  Therefore, the MNE is more likely to be 

relatively managerial intensive compared with the exporter if transportation costs are 

relatively low.  The intuition is similar to that driving the comparison between exporting and 

domestic-only firms.  Namely, high transportation costs imply a small volume of exports, 

which in turn require a small quantity of variable inputs, increasing the managerial intensity 

of exporting firms.  In contrast, transportation costs do not directly affect the quantity of sales 

undertaken by the MNE and therefore do not affect the magnitude of variable inputs used by 

these firms.  Once again, a high elasticity of demand magnifies this effect, since a higher 

elasticity results in a larger change in the quantity of exports relative to affiliate sales for a 

given change in transportation costs. 

Assuming that  and , the relationship 

between the relative intensity of managerial use and firm productivity follows a saw-tooth 

pattern as in Figure 4.  Holding transportation costs constant, this will be the case if the fixed 

cost of FDI is sufficiently high relative to the fixed cost of exporting, which in turn is 

sufficiently high relative to the fixed cost of domestic production.  As argued above, 

sufficiently high transportation costs can also lead to the second “tooth” of the saw, but if 

such costs are too high, exporters with productivity   could be more managerial intensive 

than equally productive MNEs. 

 In Figure 4, firms with productivities , , and  all have equal managerial 

intensity. Relatively small exporters   are more intensive in the use of 

managers than relatively large local firms  , and relatively small MNEs 

  are more managerial-intensive than relatively big exporters  .   

                                                            
12 The limit of the right-hand-side of this inequality approaches 2  as  approaches infinity.  
Therefore, a sufficient condition for the firm engaged in FDI to be managerial intensive relative to the exporting 
firm is 2 . 
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Clearly, the average relationship between occupational mix and firm modality is an 

empirical question that depends on a variety of factors, including the importance of variable 

inputs relative to fixed inputs, transportation costs, the price elasticity of demand, and the 

distribution of firm productivity.  It is to this empirical question that we now turn. 

4. Industry-level Estimates 

We first examine differences between firms by running simple industry level 

regressions as shown in Table 2. The dependent variable is the industry employment share of 

one of the four broad occupation groups. The dependent variables are constructed yearly for 

each firm type in each industry. Non-MNE exporters are the excluded reference group. We 

include dummy variables for different size classes to take into account the firm size 

distribution. All regressions include industry and year fixed-effects. 

The pattern from the above descriptive statistics holds. Multinational firms have high 

shares of managers and professionals and lower shares of operators and clerks, but the 

coefficient for the share of clerks is statistically insignificant. Accordingly, local firms have 

low shares of managers and professionals and high shares of operators and clerks.  

In order to provide a more detailed analysis on the relationship between the extent of 

global integration and the occupation mix, we turn to detailed occupation categories at the 3-

digit ISCO. We rank occupations by skill levels in three different ways. The first measure is 

based on the mean wage for each occupation. Because of the concern about the dominate 

effect of MNEs on wages, we also compute the mean wage for each occupation using the 

sample of non-MNE firms. Our final measure is based on estimated Mincer wage regressions 

at the worker level. For each year we run regressions with the wages at the individual level as 

dependent variable and with experience, experience squared, gender, education and 

occupation at the 3-digit level as independent variables. Industry fixed-effects are also 

included. The estimated coefficient for each occupation plus the product of the estimated 
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coefficient on education and the median education for the particular occupation is then used 

as a measure on the skill level of the occupation (the ranking). In the following analysis we 

use the ranking for the initial year (1997) of the sample. The results are unchanged when the 

mean ranking over the entire sample period is used. There are very high correlations between 

different ranking measures (over 95%). 

Figure 5 displays the distribution of occupations by skill levels for three types of 

firms. Three different firm types included are: (i) the most integrated ones – MNEs; (ii) the 

least integrated ones – Local firms (i.e., non-MNEs without export); and (iii) the intermediate 

firm type – Exporters (i.e., non-MNE with export). The horizontal axis is the rank of 

occupations by skill levels, from the least skilled occupations to the most skilled occupations. 

The vertical axis is the share of the labor force accounted for by the skill category below that 

is indicated on the horizontal axis. The upper figure show occupations ranked according to the 

average wage for all firms in 1997. The lower figure is based on the regression ranking (beta 

ranking).  

 We can for instance see that roughly 50 percent of the employees hired by Exporters 

are in the 50 percent lowest ranked occupations. The corresponding figures for MNEs and 

Local firms are roughly 40 and 70 percent respectively.  

 Moreover, Exporters have a distribution relatively close to the 45 degree line, meaning 

that its employees are evenly distributed over occupations by skill categories. Looking at 

MNEs, it is seen that their distribution is skewed towards high skilled occupations. The 

opposite is true for Local firms which have a distribution skewed towards low skilled 

occupations.  

We further use the ranking of occupations to construct a measure of the skill level of 

the occupational distribution for different types of firms in different industries. The index, 

which is bounded between 0 and 1, is computed as: 
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(6)           ∑        

   
 

If employment is allocated toward higher-paid occupations, the index is higher. A value of 0.5 

indicates that employment is evenly distributed across all occupations. A similar index is used 

in Zhu and Trefler (2005) applied to the skill levels of countries’ exports.  

We repeat our previous industry level regressions but now with our index in equation 

(6) as the dependent variable. As seen in Table 3, the same pattern emerges: MNEs have a 

relatively skilled distribution of occupations, and Local firms have a relatively low-skilled 

distribution of occupations. (We note that Exporters are the excluded group.) Since the 

industry level estimations fail to control for firm-level heterogeneity, we now proceed with 

firm-level estimations. 

4. Firm-level Estimates 

A. Main Results 

 Our firm-level estimations follow the approach above with either the employment 

share of the four broad categories of occupations or with the index defined in equation (6) as 

the dependent variable. We also include firm characteristics that might affect the distribution 

of occupations: firm size (the number of employees), capital intensity (capital-labor ratio), 

labor productivity (value added per worker), and firm age. We also include year and industry 

fixed-effects in all estimations.  

 Table 4 shows the results where we use occupation shares as the dependent variable. 

The group of local firms is the excluded group used as benchmark. MNEs and Exporters have, 

as expected, relatively high shares of managers and professionals, and low shares of operators 

and clerks. Moreover, the result is not sensitive to inclusion of various firm level 

characteristics.  

 It is also seen that the difference between MNEs and Local firms is larger than the 

difference between Exporters and Local firms: the coefficient for MNE is always larger than 
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the coefficient for Exporters. The difference seems to be particularly large for professionals 

and operators and smaller for managers and clerks. The differences between these two groups 

are statistically significant in all estimations except for clerks and for managers when we do 

not control for firm characteristics.    

 Finally, looking at our control variables we can note that high capital intensity has the 

expected positive correlation with the share of operators and that the coefficient for size is the 

expected one for managers (negative) and clerks (positive) but unexpectedly negative for 

operators. 

 Hence, our results above show that the share of skilled occupations increase with the 

level of international integration. Looking at four different occupation groups are very 

transparent, which is an advantage with this approach. However, the occupation groups are 

also rather broad and include many sub-occupations with different skill requirements. This is 

one reason why our index in equation (6) where we use 100 different occupations might be 

preferred and is used in the remaining analysis of this paper. 

 Table 5 shows estimations where we use our index of the skill intensity of 

occupational distribution as the dependent variable and with the same firm types and control 

variables as in Table 4. It is once again seen that both MNEs and Exporters have skilled 

distributions of occupations in comparison to Local firms. It is also seen that, as predicted by 

our theoretical model, the distribution of occupations is more biased towards high skilled in 

MNEs than in Exporters: the estimated coefficient for MNE is statistically larger in all 

estimations based on standard t-tests. The result is robust to our different ranking criteria for 

skills and for inclusion of firm level characteristics. Finally, our size variable has a negative 

and statistically significant coefficient in all estimations, which is in line with our theoretical 

prediction.  
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B. Robustness  

Other measures on international integration 

 The intensity of international integration might differ within groups of MNEs and 

Exporters. We previously discussed international outsourcing as an additional dimension of 

international integration. We therefore include some additional control variables in Table 6: 

imported inputs as a share of sales control for offshoring; exports as a share of sales for the 

export intensity; and the number of export markets captures another dimension of 

international integration. Inclusion of these additional variables has no major impact on the 

main results: MNEs have a more skilled-intensive distribution of occupations than Exporters, 

and both have more skilled intensive distributions than Local firms.13 It is worth noting that 

inclusion of additional measures on international integration has very little impact on the 

estimated coefficients for MNEs and Exporters. Moreover, large firms have less skilled-

intensive distributions as seen by the negative coefficient for size. 

 Looking at the variables on international integration, it is seen that our measure on 

offshoring has no impact on the distribution of occupations. There are some signs of a 

positive effect of the share of export on the distribution of occupations as seen in column 3 

but the coefficient for export/sales becomes statistically insignificant when we include 

additional measures on international integration (column 5). Finally, firms that are engaged in 

many export markets have a relatively skilled intensive distribution of occupations, a result 

that is robust across specifications. 

Controlling for size differences 

 One key difference between different firm types is their sizes. Multinational firms tend 

to be relatively large and local firms tend to be relatively small. Although we control for firm 

size in our previous estimations, we still could fail to account for the following aspects: large 

                                                            
13 Again, the estimated difference between MNEs and Exporters is statistically significant in all estimations. 
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firms may have a higher degree of labor specialization and a larger set of occupations than 

much smaller firms; and there is a variation in data coverage of workers within firms. Thus, 

we include a number of additional estimations in Table 7 to examine the robustness of our 

results when we consider a difference in sizes between firm types. More precisely, columns 1-

2 show the results when we only include firms with more than 5 occupations; column 3-8 

examines only those firms with more than 10, 20, or 50 employees.14 In columns 9-10, finally, 

we only include those firms where we have information at the worker level on at least 75% of 

the firm’s employees. 

 The results show that our previous conclusions are not altered when we look at 

samples of firms in different size classes: internationa integration is positively related to the 

distribution of skills. Moreover, large firms have less skilled occupations in all estimations 

with the exception of the largest firms above 50 employees where the coefficient for size is 

statistically insignificant.  

Internationalization and occupations in manufacturing and services 

 We divide our sample of firms into manufacturing and services in Table 8.  This 

division has some impact on our results. First, for manufacturing firms the coefficients for our 

two included firm types are not statistically significant (see column 1). However, the 

estimated coefficient for MNE remains statistically larger than the coefficient for Exporter 

according to a t-test.  As previously mentioned, there are very few firms without exports in 

the manufacturing sector which might explain the result. Local firms constitute only a small 

fraction of our observations, which is seen in Tables A1 and A2 in the Appendix. For 

instance, only in printing and publishing do we have a more substantial share of Local firms.  

                                                            
14 Note that our sample included firms with more than 20 employees according to balance sheet information in 
the firm data. However, we may observe less than 20 individual workers from the worker data for the firms with 
more than 20 employees. 
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In the other manufacturing industries the share of employees in Local firms ranges from 0 

percent (Basic Metals) to 3.3 percent (Metal Products). 

 As an alternative distinction we therefore divide our firm types in only two groups in 

the second column of Table 8: MNEs and non-MNEs. As expected, MNEs have a relatively 

skilled distribution of occupations.  

 The result for the service sector, where we have more firms in the category of Local 

firms, is in line with previous results. MNEs and Exporters have relatively skilled 

distributions of occupations in comparison with Local firms. Following our analysis of 

manufacturing firms, division of service firms into only two categories, MNEs and non-

MNEs, shows that the former type has a more skilled intensive distribution of occupations. 

 Finally, the control variables change when we examine manufacturing and services 

separately. Size is only negative and statistically significant in column 3. And capital intensity 

has a positive impact on skilled occupations in manufacturing and a negative impact in 

services. 

Shares of high, low, and medium skilled occupations 

 Table 9 shows some final robustness estimations where we divide 100 different 

occupations into 3 groups: the high (low) skilled group has occupations ranked in the top 

(bottom) third of the skill distribution based on the beta ranking or the wage ranking; and the 

median skilled group has occupations with the middle third of the skill distribution. We run 

firm level estimations where the share of high, medium, or low skilled occupations is the 

dependent variable. Hence, the approach differs from the previous estimations in Table 4. 

Occupations within, for instance, the broad category of “operators” can end up in any of the 

three skill groups depending on the ranking.  

 The results in Table 9 offer some new insights.  Most importantly, MNEs and 

Exporters have relatively high shares only of the most skilled occupations. They have 
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relatively low shares of not only low skilled occupations but also of medium skilled 

occupations.15   

5. Concluding Remarks 

 Profits are the raison d'être for firms.  Toward this end, firms undertake a variety of 

tasks in addition to production.   These supporting tasks include inter alia research, financial 

management, logistics, marketing, and sales.  Each of these activities, including actual 

production, requires the input of workers who are trained in various occupations (e.g., 

managers, professionals, operators, and clerks).  It is likely that the mix of occupations 

required to undertake various activities varies from task to task.  Moreover, the tasks required 

to support a multinational enterprise are likely to differ from those required to support a non-

MNE that exports, which in turn are likely to differ from a firm that has no global engagement 

at all.     

 We provided empirical evidence in this paper that the occupational mix of firms is 

systematically related to the degree to which they are globally engaged.  In particular, the 

most globally engaged firms (multinational enterprises) are relatively intensive in the use of 

more skilled occupations whereas local firms (Swedish nonexporters) skew their mix toward 

less skilled occupations.  Non-MNE exporters fall in between, using a more skill-intensive 

mix of occupations than local firms, but less skill-intensive occupation than multinational 

firms. 

  We develop our results using data on Swedish workers and firms over the period 1997 

– 2005.  This data includes approximately half of the Swedish workforce and all firms 

operating in Sweden.  Critically, the worker data contains information on full-time equivalent 

wages, education, and occupation (ISCO-88), identifying over 100 distinct occupations.  Our 
                                                            
15 T-tests showed a statistically significant difference between the coefficients for MNEs and Exporters in all 
estimations except for the estimation in column (6). 



23 
 

results are robust to the manner in which we associate skill with occupations, and to the 

inclusion of industry and year fixed effects, as well as a vector of control variables. 

 Though not explored in this paper, our findings suggest interesting general-

equilibrium effects of globalization on income distribution.  To the extent that trade costs fall 

and more firms become globally engaged, we might expect to see increased demand for more 

skill-intensive occupations relative to less skill-intensive occupations with the consequent 

change in their relative rewards. 
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Figure 1. Classification of firms by their degree of international integration 
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Figure 2. Employment shares of 4 broad occupation categories for 2005. 
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Figure 5. Cumulative distribution of occupations  
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Table 1.Overlapping index of occupations between different firm types 

  MNE vs. 
Non-MNE

MNE 
exporter vs. 
Non-MNE 
exporter 

Exporter vs. 
Non-exporter

Non-MNE 
exporter vs. 
Non-MNE 

non-exporter 

MNE 
exporter&importer 

vs. pure local 
firms 

MNE vs. pure 
local firms 

Exporter vs. 
pure local 

firms 

 (1) (2) (3) (4) (5) (6) (7) 

Average across all industries 0.711 0.703 0.585 0.538 0.461 0.497 0.493 

 

Food products, beverages and tobacco 0.844 0.857 0.703 0.729 0.708 0.703 0.736 

Pulp, paper and paper products 0.918 0.915 0.835 0.212 0.153 0.155 0.154 

Chemical and petroleum products 0.773 0.773 0.385 0.431 0.104 0.105 0.108 

Machinery and equipment  0.833 0.833 0.552 0.484 0.451 0.448 0.449 

Telecommunication equipment 0.463 0.458 0.426 0.305 0.367 0.367 0.365 

Motor vehicles 0.816 0.815 0.556 0.657 0.568 0.571 0.579 

Wholesale and retail trade 0.711 0.707 0.643 0.674 0.541 0.584 0.64 

Transport, storage and communication 0.712 0.741 0.713 0.733 0.422 0.565 0.628 

Note: This table reports the value of an overlapping index of occupations between different firm types. The overlapping index equals zero if the two firm types have no 
occupations in common and it equals unity if their labor force is distributed identically over occupations. See Section 2 for more detail about the overlapping index. 
The average value reported in the first row is an average of the overlapping index across all twenty-seven 3-digit industries as listed in Table A1. "Pure local firms” are 
non-MNEs that do not export nor import. 
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Table 2. Firm types and employment share of different occupations: industry-level estimates 

Employment share 

 Managers  Professionals  Operators  Clerks 
(1) (2) (3) (4) 

MNE 0.00688*** 0.0235*** -0.0279*** -0.00755 
(0.00237) (0.00671) (0.00732) (0.00676) 

Local firm -0.0152*** -0.0562*** 0.0457*** 0.0262*** 
(0.00283) (0.00802) (0.00879) (0.00807) 

Size class 2 -0.0129*** 0.0129 0.0184** -0.00850
(0.00280) (0.00793) (0.00861) (0.00798) 

Size class 3 -0.0206*** 0.0268*** 0.00647 -0.0149* 
(0.00297) (0.00844) (0.00921) (0.00848) 

Size class 4 -0.0285*** 0.0406*** -0.0725*** 0.0411*** 
(0.00303) (0.00858) (0.00948) (0.00864) 

Industry FE Yes yes yes yes 
Year FE Yes yes yes yes 
Observations 2,273 2,270 2,231 2,276 
R-squared 0.158 0.579 0.730 0.642

Note: The dependent variable is the employment share of different occupations. MNEs are firms with foreign affiliates, and Local firms are firms with no foreign affiliates 
and no export.  Size class 1 consisting of firms with 10-49 employees is the reference size class. Size class 2 has 50-199 employees, Size class 3 has 200-499 employees and 
Size class 4 has at least 500 employees. ***, **, * show significance at the 1%, 5%, and 10% level, respectively. 
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Table 3. Firm types and skill distribution of occupations: industry-level estimates 

Index of skill intensity of occupations 

Beta ranking Mean wage Mean wage for non-MNEs 
(1) (2) (3) 

MNE 0.0168*** 0.0139*** 0.0114*** 
(0.00413) (0.00408) (0.00429) 

Local firm -0.0528*** -0.0564*** -0.0479*** 
(0.00494) (0.00489) (0.00513) 

Size class 2 -0.00227 -0.00456 -0.00281 
(0.00486) (0.00481) (0.00505) 

Size class 3 0.00548 0.00258 0.00250 
(0.00518) (0.00513) (0.00539) 

Size class 4 -0.000735 -0.00297 -0.00180 
(0.00531) (0.00525) (0.00552) 

Industry FE yes yes yes 
Year FE yes yes yes 
Observations 2,248 2,248 2,248 
R-squared 0.617 0.691 0.657 

Note: The dependent variable is an index that measures the skill level of the occupational distribution. It is bounded between zero and one. The index is higher if employment 
is allocated toward more skilled occupations. A value of 0.5 indicates that employment is evenly distributed across all 100 different occupations. See Section 4 for more detail 
about the index. MNEs are firms with foreign affiliates, and Local firms are firms with no foreign affiliates and no export. Size class 1 consisting of firms with 10-49 
employees is the reference size class. Size class 2 has 50-199 employees, Size class 3 has 200-499 employees and Size class 4 has at least 500 employees. All rankings are 
based on the initial year  (1997) of the sample. ***, **, * show significance at the 1%, 5%, and 10% level, respectively. 
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Table 4. Firm types and employment share of different occupations: firm-level estimates. 

 Managers Professionals Operators Clerks 
(1) (2)  (3) (4)  (5) (6)  (7) (8) 

MNE 0.028*** 0.040*** 0.180*** 0.158*** -0.153*** -0.124*** -0.055*** -0.073***
(0.002) (0.002) (0.009) (0.009) (0.009) (0.009) (0.008) (0.009) 

Exporter 0.026*** 0.032*** 0.116*** 0.103*** -0.087*** -0.071*** -0.054*** -0.063***
(0.002) (0.002) (0.008) (0.008) (0.008) (0.008) (0.007) (0.007) 

Log firm size -0.009*** 0.005 -0.017*** 0.021*** 
(0.001) (0.003) (0.003) (0.003) 

Capital labor ratio 0.001** -0.009*** 0.006*** 0.003*** 
(0.000) (0.002) (0.002) (0.001) 

Value added per employee 0.001 0.070*** -0.020* -0.051***
(0.002) (0.012) (0.010) (0.007) 

Firm age 0.000* -0.000 0.001** -0.001** 
(0.000) (0.000) (0.000) (0.000) 

Industry FE yes yes yes yes yes yes yes yes 
Year FE yes yes yes yes yes yes yes yes 
Observations 25,871 25,871 25,871 25,871 25,871 25,871 25,871 25,871 
R-squared 0.073 0.090   0.363 0.376   0.499 0.505   0.385 0.396 

Note: The dependent variable is the share of different occupations in total firm employment. MNE is firms with foreign affiliates, Exporter is firms without foreign affiliates 
but with export, and Local firms are firms with no foreign affiliates and no export. Standard errors are clustered by firm. ***, **, * show significance at the 1%, 5%, and 10% 
level, respectively. 
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Table 5. Firm types and the skill distribution of occupations: firm-level estimates 

Beta ranking  Mean wage   
Mean wage for non-

MNEs 
(1) (2)  (3) (4)   (5) (6) 

MNE 0.110*** 0.106*** 0.112*** 0.112*** 0.099*** 0.099*** 
(0.005) (0.006) (0.005) (0.006) (0.005) (0.006) 

Exporter 0.082*** 0.079*** 0.087*** 0.086*** 0.078*** 0.077*** 
(0.005) (0.005) (0.005) (0.005) (0.005) (0.005) 

Log firm size -0.004** -0.007*** -0.006***
(0.002) (0.002) (0.002) 

Capital labor ratio -0.005*** -0.004*** -0.004***
(0.001) (0.001) (0.001) 

Value added per employee 0.043*** 0.046*** 0.044*** 
(0.007) (0.007) (0.007) 

Firm age 0.000 0.000 0.000 
(0.000) (0.000) (0.000) 

Industry FE yes yes yes yes yes yes 
Year FE yes yes yes yes yes yes 
Observations 25,871 25,871 25,871 25,871 25,871 25,871 
R-squared 0.347 0.359  0.390 0.402   0.385 0.395 

Note: The dependent variable is an index that measures the skill level of the occupational distribution. It is bounded between zero and one. The index is higher if employment 
is allocated toward more skilled occupations. A value of 0.5 indicates that employment is evenly distributed across all 100 different occupations. See Section 4 for more detail 
about the index. MNE is firms with foreign affiliates, and Exporter is firms without foreign affiliates but with export, and Local firms (excluded group) are firms with no 
foreign affiliates and no export. All rankings are based on the initial year (1997) of the sample. Standard errors are clustered by firm. ***, **, * show significance at the 1%, 
5%, and 10% level, respectively 
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Table 6. Firm-level estimations with additional measures of international integration 

            

(1) (2) (3) (4) (5) 

MNE 0.106*** 0.105*** 0.102*** 0.102*** 0.101*** 
(0.006) (0.006) (0.006) (0.006) (0.006) 

Exporter 0.079*** 0.078*** 0.078*** 0.079*** 0.079*** 
(0.005) (0.005) (0.005) (0.005) (0.005) 

Offshoring/sales -0.005 -0.014 
(0.016) (0.016) 

Export/sales 0.034*** 0.010 
(0.007) (0.009) 

No. of export countries 0.001*** 0.001*** 
(0.000) (0.000) 

Log firm size -0.004** -0.004** -0.004** -0.007*** -0.006*** 
(0.002) (0.002) (0.002) (0.002) (0.002) 

Capital labor ratio -0.005*** -0.006*** -0.006*** -0.005*** -0.005*** 
(0.001) (0.001) (0.001) (0.001) (0.001) 

Value added per employee 0.043*** 0.048*** 0.047*** 0.041*** 0.046*** 
(0.007) (0.007) (0.007) (0.007) (0.006) 

Firm age 0.000 0.000 -0.000 -0.000 -0.000 
(0.000) (0.000) (0.000) (0.000) (0.000) 

Industry FE yes yes yes yes yes 
Year FE yes yes yes yes yes 
Observations 25,871 25,790 25,790 25,871 25,790 
R-squared 0.359 0.362 0.363 0.361 0.365 

Note: The dependent variable is an index that measures the skill level of the occupational distribution. It is bounded between zero and one. The index is higher if employment 
is allocated toward more skilled occupations. A value of 0.5 indicates that employment is evenly distributed across all 100 different occupations. See Section 4 for more detail 
about the index. MNE is firms with foreign affiliates, Exporter is firms without foreign affiliates but with export, and Local firms (excluded group) are firms with no foreign 
affiliates and no export. Offshoring/sales is imports of intermediate goods as a share of sales, Export/sales is export as a share of sales, and No. of export countries is the 
number of export destinations.  Standard errors are clustered by firm. ***, **, * show significance at the 1%, 5%, and 10% level, respectively. 
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Table 7. Controlling for size differences 

                          

>5 occupations >10 employees > 20 employees >50 employees 
share worker obs = 75 

% 

(1) (2)  (3) (4)  (5) (6)  (7) (8) (9) (10) 

MNE 0.096*** 0.095*** 0.110*** 0.106*** 0.111*** 0.106*** 0.115*** 0.105*** 0.109*** 0.104*** 
(0.006) (0.006) (0.005) (0.006) (0.005) (0.006) (0.007) (0.007) (0.006) (0.006) 

Exporter 0.070*** 0.067*** 0.081*** 0.078*** 0.083*** 0.080*** 0.092*** 0.086*** 0.082*** 0.078*** 
(0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.006) (0.006) (0.005) (0.005) 

Log firm size -0.008*** -0.004** -0.004** -0.002 -0.006*** 
(0.002) (0.002) (0.002) (0.002) (0.002) 

Capital labor ratio -0.005*** -0.005*** -0.005*** -0.005*** -0.006*** 
(0.001) (0.001) (0.001) (0.001) (0.001) 

Value added per 
employee 

0.038*** 0.043*** 0.044*** 0.050*** 0.048*** 
(0.006) (0.007) (0.007) (0.009) (0.008) 

Firm age 0.000 0.000 0.000 0.000 0.000 
(0.000) (0.000) (0.000) (0.000) (0.000) 

Industry FE yes yes yes yes yes yes yes yes yes yes 
Year FE yes yes yes yes yes yes yes yes yes yes 
Observations 22,247 22,247 25,633 25,633 24,486 24,486 17,730 17,730 22,848 22,848 
R-squared 0.299 0.315  0.356 0.367  0.360 0.373  0.369 0.384  0.370 0.385 
Note: The dependent variable is an index that measures the skill level of the occupational distribution. It is bounded between zero and one. The index is higher if employment 
is allocated toward more skilled occupations. A value of 0.5 indicates that employment is evenly distributed across all 100 different occupations. See Section 4 for more detail 
about the index. MNE is firms with foreign affiliates, Exporter is firms without foreign affiliates but with export, and Local firms (excluded group) are firms with no foreign 
affiliates and no export. Standard errors are clustered by firm. ***, **, * show significance at the 1%, 5%, and 10% level, respectively. 
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Table 8. International integration and skill intensity of occupations in manufacturing vs. services 

           

Manufacturing Service 
(1) (2)  (3) (4) 

MNE 0.008 0.018*** 0.128*** 0.083*** 
(0.008) (0.005) (0.007) (0.006) 

Exporter -0.011 0.100*** 
(0.007) (0.006) 

Log firm size 0.002 0.002 -0.008*** 0.000 
(0.002) (0.003) (0.003) (0.003) 

Capital labor ratio 0.006*** 0.006*** -0.006*** -0.007*** 
(0.002) (0.002) (0.001) (0.001) 

Value added per employee 0.039*** 0.038*** 0.049*** 0.055*** 
(0.007) (0.007) (0.008) (0.008) 

Firm age 0.000 0.000 -0.000 0.000 
(0.000) (0.000) (0.001) (0.001) 

Industry FE yes yes yes yes 
Year FE yes yes yes yes 
Observations 10,792 10,792 15,079 15,079 
R-squared 0.337 0.336   0.370 0.338 

Note: The dependent variable is an index that measures the skill level of the occupational distribution. It is bounded between zero and one. The index is higher if employment 
is allocated toward more skilled occupations. A value of 0.5 indicates that employment is evenly distributed across all 100 different occupations. See Section 4 for more detail 
about the index. MNEs are firms with foreign affiliates, Exporters are firms without foreign affiliates but with export, and Local firms (excluded group) are firms with no 
foreign affiliates and no export. Standard errors are clustered by firm. ***, **, * show significance at the 1%, 5%, and 10% level, respectively. 
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Table 9. Employment share of different occupation groups based on Beta ranking or wage ranking. 

                                    

Beta ranking 1997 Wage ranking_1997

High-skill occupations 
Medium-skill 
occupations Low-skill occupations High-skill occupations 

Medium-skill 
occupations Low-skill occupations 

(1) (2)   (3) (4)   (5) (6)   (7) (8)   (9) (10)   (11) (12) 

MNE 0.184*** 0.170*** -0.178*** -0.131*** -0.088*** -0.077*** 0.171*** 0.156*** -0.099*** -0.056*** -0.160*** -0.160*** 

(0.009) (0.010) (0.009) (0.010) (0.008) (0.009) (0.009) (0.009) (0.008) (0.009) (0.009) (0.010) 

Exporter 0.121*** 0.112*** -0.104*** -0.081*** -0.076*** -0.073*** 0.112*** 0.102*** -0.052*** -0.029*** -0.132*** -0.135***

(0.008) (0.008) (0.009) (0.009) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008) 

Log firm size -0.003 -0.024*** -0.007** -0.003 -0.025*** 0.004 

(0.003) (0.004) (0.003) (0.003) (0.003) (0.003) 

K/L -0.009*** 0.005*** 0.001 -0.010*** 0.007*** -0.001 

(0.002) (0.001) (0.001) (0.002) (0.001) (0.001)

Va/L 0.081*** -0.037*** -0.044*** 0.078*** -0.022*** -0.058*** 

(0.012) (0.008) (0.007) (0.012) (0.007) (0.009) 

Firm age 0.000 -0.001* -0.000 -0.000 0.001 -0.001*** 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Industry FE yes yes yes yes yes yes yes yes yes yes yes yes 

Year FE yes yes yes yes yes yes yes yes yes yes yes yes 

Observations 24,430 24,430 21,376 21,376 24,248 24,248 24,326 24,326 23,862 23,862 23,048 23,048 

R-squared 0.273 0.288   0.336 0.348   0.390 0.396   0.268 0.284   0.406 0.419   0.484 0.494 
Note: We divide 100 different occupations into 3 groups: the high (low) skilled group has occupations ranked in the top (bottom) third of the skill distribution based on the 
beta ranking or the wage ranking; and the median skilled group has occupations with the middle third of the skill distribution. The dependent variable is the employment share 
of the three occupation groups by skill level. MNE is firms with foreign affiliates, Exporter is firms without foreign affiliates but with export, and Local firms (excluded 
group) are firms with no foreign affiliates and no export. Log firm size is log firm size, K/L is the capital-labor ratio, Va/L is value added per employee. Standard errors are 
clustered by firm. ***, **, * show significance at the 1%, 5%, and 10% level, respectively. 
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APPENDIX 

Table A1. Number of firms for different firm types for 1997-2005

 

MNE non‐MNE

Export No Export Export No Export

Off‐

shoring

Non Off‐

shoring

Off‐

shoring

Non Off‐

shoring

Off‐

shoring

Non Off‐

shoring

Off‐

shoring

Non Off‐

shoring

Mining and quarrying 61 10 5 1 33 14 9 17

Manufacturing: food products, beverages and tobacco 274 8 0 1 157 23 32 53

Manufacturing: misc. textiles and leather products 210 0 0 0 330 6 13 4

Manufacturing: wood products 279 43 3 4 499 320 29 53

Manufacturing: pulp, paper and paper products 383 11 1 5 174 1 1 5

Manufacturing: publishing and printing 153 44 8 18 230 281 83 235

Manufacturing: misc. chemical and petroleum products 579 5 0 0 198 3 1 1

Manufacturing: rubber and plastic products 402 1 1 0 371 31 3 12

Manufacturing: other non‐metallic mineral products 263 7 3 3 86 18 17 15

Manufacturing: basic metals 205 0 0 0 97 18 0 1

Manufacturing: metal products  378 20 4 8 369 156 22 143

Manufacturing: machinery and equipment n.e.c. 555 31 2 8 239 67 1 18

Manufacturing: misc electrical products 268 2 2 4 176 19 10 8

Manufacturing: tele 133 1 0 0 71 4 1 2

Manufacturing: optical equipment, medical,.. 260 5 1 1 129 10 8 11

Manufacturing: motor vehicles 222 19 1 5 86 29 5 8

Manufacturing: other vehicles 103 2 3 3 66 12 2 5

Manufacturing: misc other products and recycling 291 7 2 2 379 77 11 24

Electricity, gas and water 35 8 12 26 117 38 94 244

Construction 122 34 43 59 139 92 134 904

Wholesale and retail trade; repair of misc products 947 100 41 62 718 535 127 786

Hotel and restaurants 48 30 25 77 30 42 44 503

Transport, storage and communication 337 145 30 128 280 272 78 1054

Real estate, renting and business activities 447 264 58 292 377 376 80 1988

Education 4 10 0 5 15 43 14 443

Health and social work 7 4 0 30 29 34 10 560

Other community, social and personal service activities 91 30 14 38 144 159 119 739

All Industries 7057 841 259 780 5539 2680 948 7836

         (in percentage) 27.2% 3.2% 1.0% 3.0% 21.4% 10.3% 3.7% 30.2%
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Table A2. Distribution of employees by industries and firm types 1997-2005.  

   

MNE non‐MNE

Export No Export Export No Export

All firms

Off‐

shoring

Non Off‐

shoring

Off‐

shoring

Non Off‐

shoring

Off‐

shoring

Non Off‐

shoring

Off‐

shoring

Non Off‐

shoring

Mining and quarrying 53630 0.468 0.017 0.004 0.001 0.477 0.009 0.012 0.013

Manufacturing: food products, beverages and tobacco 309871 0.679 0.009 0.000 0.001 0.247 0.025 0.018 0.022

Manufacturing: misc. textiles and leather products 58039 0.544 0.000 0.000 0.000 0.439 0.003 0.013 0.001

Manufacturing: wood products 159050 0.489 0.028 0.001 0.002 0.341 0.119 0.011 0.010

Manufacturing: pulp, paper and paper products 290453 0.742 0.093 0.000 0.027 0.137 0.000 0.000 0.001

Manufacturing: publishing and printing 140308 0.226 0.055 0.005 0.010 0.259 0.204 0.091 0.150

Manufacturing: misc. chemical and petroleum products 289322 0.940 0.002 0.000 0.000 0.057 0.001 0.000 0.000

Manufacturing: rubber and plastic products 104622 0.696 0.000 0.000 0.000 0.285 0.012 0.001 0.005

Manufacturing: other non‐metallic mineral products 91669 0.789 0.039 0.003 0.009 0.124 0.015 0.012 0.010

Manufacturing: basic metals 221884 0.875 0.000 0.000 0.000 0.082 0.043 0.000 0.000

Manufacturing: metal products  189168 0.476 0.021 0.002 0.004 0.432 0.032 0.005 0.028

Manufacturing: machinery and equipment n.e.c. 382778 0.807 0.082 0.001 0.002 0.098 0.009 0.000 0.002

Manufacturing: misc electrical products 144023 0.778 0.001 0.001 0.002 0.204 0.006 0.005 0.004

Manufacturing: tele 285912 0.900 0.002 0.000 0.000 0.093 0.004 0.000 0.000

Manufacturing: optical equipment, medical,.. 112767 0.858 0.013 0.001 0.000 0.113 0.009 0.004 0.003

Manufacturing: motor vehicles 499182 0.880 0.014 0.000 0.005 0.092 0.008 0.000 0.001

Manufacturing: other vehicles 124371 0.645 0.001 0.012 0.006 0.321 0.009 0.004 0.001

Manufacturing: misc other products and recycling 209885 0.313 0.002 0.001 0.001 0.664 0.014 0.003 0.003

electricity, gas and water 134411 0.192 0.017 0.025 0.039 0.410 0.038 0.127 0.153

Construction 473821 0.267 0.022 0.028 0.018 0.446 0.032 0.060 0.126

Wholesale and retail trade; repair of misc products 1093395 0.347 0.049 0.006 0.014 0.383 0.080 0.039 0.082

Hotel and restaurants 164009 0.261 0.134 0.072 0.109 0.155 0.034 0.041 0.194

Transport, storage and communication 1106656 0.284 0.092 0.013 0.049 0.213 0.118 0.014 0.216

Real estate, renting and business activities 1019998 0.233 0.133 0.041 0.118 0.117 0.099 0.013 0.246

Education 56636 0.005 0.047 0.000 0.007 0.032 0.178 0.094 0.637

Health and social work 306869 0.010 0.017 0.000 0.066 0.293 0.067 0.017 0.529

Other community, social and personal service activities 214106 0.186 0.018 0.009 0.017 0.385 0.086 0.063 0.236

All industries 8236835 0.464 0.052 0.012 0.032 0.241 0.059 0.021 0.119
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Table A3. The employment share of occupations by firm type (%) 

 

MNE non‐MNE

Export No Export Export No Export

ISCO Occupation label

All 

firms

Off‐

shoring

Non Off‐

shoring

Off‐

shoring

Non Off‐

shoring

Off‐

shoring

Non Off‐

shoring

Off‐

shoring

Non Off‐

shoring

 (111+112+123)  Legislators and senior officials 2.28 2.74 2.54 1.61 1.48 1.79 1.97 2.17 1.78

121 Directors and chief executives 0.42 0.45 0.37 0.35 0.35 0.34 0.52 0.43 0.5

(122+124)  Production and operation managers, Foreman 3.37 3.12 3.28 4.92 3.65 4.03 3.7 3.71 2.63

131 Managers of small enterprises 0.34 0.24 0.45 0.5 0.37 0.42 0.4 1.12 0.36

211 Physicists, chemists and related professionals 0.43 0.73 0.08 0.11 0.06 0.29 0.04 0.17 0.03

212 Mathematicians, statisticians and related professionals 0.08 0.13 0.05 0.02 0.01 0.05 0.04 0.06 0.03

213 Computing professionals 2.88 2.78 10.76 5.93 6.05 0.97 3.32 1.21 2.62

214 Architects, engineers and related professionals 2.98 4.74 1.75 0.71 1.31 1.86 0.91 0.92 0.97

221 Life science professionals 0.07 0.1 0.01 0.01 0.01 0.06 0.04 0.07 0.05

222 Health professionals (except nursing) 0.40 0.09 0.06 0.05 0.15 0.84 0.55 0.35 0.92

223 Nursing and midwifery professionals 0.19 0.06 0.01 0 0.04 0.31 0.49 0.31 0.41

231 College, university and high education teaching professionals 0.06 0 0 0 0 0.22 0.08 0 0.04

232 Secondary education teaching professionals 0.11 0.01 0.01 0.01 0.01 0.01 0.06 0.04 0.79

233 Primary education teaching professionals 0.09 0 0.01 0 0 0.01 0.01 0.02 0.71

234 Special education teaching professionals 0.02 0.01 0 0.01 0 0.01 0.01 0.01 0.08

235 Other teaching professionals 0.10 0.04 0.04 0.02 0.05 0.05 0.11 0.7 0.37

241 Business professionals 2.40 2.49 2 1.88 1.5 2.31 3.69 1.47 2.24

242 Leagal professionals 0.13 0.09 0.05 0.04 0.05 0.12 0.52 0.1 0.19

243 Archivists, librarians and related information professionals 0.05 0.04 0.06 0.02 0.01 0.04 0.11 0.05 0.05

244 Social science and related professionals 0.05 0.02 0.08 0 0.06 0.05 0.21 0.03 0.06

(245+246+247)  Writers and creative or performing artists, Religious professionals,Public service admini 1.16 0.34 1.24 0.22 0.31 1.98 3.12 3.86 1.53

248 Administrative professionals of special‐interest organisations 0.04 0.02 0 0 0.01 0.01 0.12 0.02 0.2

249 Psychologists, social work and related professionals 0.04 0 0 0 0.07 0.05 0.11 0.03 0.14

311 Physical and engineering science technicians 7.09 10.35 2.77 3.95 2.21 6.39 2.04 6.04 1.97

312 Computer associate professionals 1.43 1.58 4 2.05 1.76 0.91 1.27 0.68 0.87

313 Optical and electronic equipment operators 0.16 0.04 0.17 0 0.01 0.42 0.2 0.32 0.11

314 Ship and aircraft controllers and technicians 0.26 0.13 0.03 0.08 1.18 0.51 0.38 0.04 0.08

315 Safety and quality inspectors 0.56 0.54 0.31 0.24 0.4 0.47 1.94 0.17 0.42

321 Agronomy and forestry technicians 0.07 0.1 0.03 0 0.01 0.07 0.02 0.03 0.02

322 Health associate professionals (except nursing)  0.78 0.17 0.04 0.24 0.67 2.52 0.2 0.1 0.47

323 Nursing associate professionals 0.46 0.04 0.18 0.01 0.75 0.71 0.99 0.47 1.38

324 Life science technicians and related associate professionals 0.17 0.22 0.01 0.07 0.04 0.2 0.11 0.11 0.09

331 Pre‐primary education teaching associate professionals 0.07 0 0 0 0 0 0.01 0.01 0.54

332 Other teaching associate professionals 0.20 0.05 0.45 0.03 0.03 0.05 1.13 1.3 0.42
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MNE non‐MNE

Export No Export Export No Export

ISCO Occupation label

All 

firms

Off‐

shoring

Non Off‐

shoring

Off‐

shoring

Non Off‐

shoring

Off‐

shoring

Non Off‐

shoring

Off‐

shoring

Non Off‐

shoring

341 Finance and sales associate professionals 4.83 5.74 4.81 2.22 2.93 3.9 4.54 4.09 4.19

342 Business services agents and trade brokers 0.36 0.5 0.36 0.25 0.14 0.2 0.34 0.13 0.22

343 Administrative associate professionals 2.08 2.19 2.08 1.68 1.41 1.77 2.81 1.52 2.25

(344+345)  Customs, tax and related government associate professionals, Police officers and detec 0.01 0.02 0.01 0.01 0 0.01 0.01 0 0.01

346 Social work associate professionals 0.04 0 0 0 0.05 0.01 0.05 0.06 0.26

(347+348)  Artistic, entertainment and sports associate professionals, Relions associate profession 0.19 0.15 0.17 0.29 0.05 0.32 0.25 0.25 0.12

411 Secretaries and keyboard‐operating clerks 1.10 1.13 1.23 1.07 1.73 0.99 1.29 0.68 0.99

412 Numerical clerks 1.66 1.64 1.89 1.91 1.92 1.51 1.8 1.82 1.71

413 Material‐recording and transport clerks 2.80 3.35 2.9 2.89 3 2.73 2.3 1.82 1.14

414 Library and filing clerks 0.04 0.04 0.04 0.01 0.02 0.04 0.04 0.03 0.02

415 Mail carriers and sorting clerks 2.37 0.11 5.42 0.02 0.01 1.45 9.3 1.24 9.36

419 Other office clerks 1.94 1.86 2.17 1.47 3.25 1.65 2.02 2.46 2.34

421 Cashiers, tellers and related clerks 0.99 0.13 2.93 1.91 1.06 0.54 2.58 1.48 3.42

422 Client information clerks 1.32 0.83 2.62 3.09 3.33 1.06 2.39 1.82 1.89

511 Travel attendants and related workers 0.34 0.2 0.13 0.88 2.07 0.54 0.37 0.09 0.08

512 Housekeeping and restaurant services workers 0.71 0.28 1.45 2.09 2.18 0.68 0.62 1.2 1.59

(513 ‐ 5135) Personal care and related workers  2.40 0.1 1.02 0.06 5.11 2.93 0.99 1.22 11.29

514 Other personal services wrokers 0.13 0.13 0.08 0.02 0.21 0.08 0.12 0.12 0.23

515 Protective services workers 1.00 0.77 3.54 1.58 0.25 0.76 3.09 0.68 0.46

(521+522)  Fashion and other models, Shop, stall and market salespersons and demonstrators 5.54 3.32 4.28 4.67 5.07 8.82 6.36 18.44 5.65

611 Market gardeners and crop growers 0.05 0.02 0.01 0.11 0.03 0.02 0.08 0.23 0.21

(612+613+614+615) Animal producers, crop and animal producers, Forestry, Fishery, Hunters and trappers  0.04 0.03 0.16 0 0.1 0.04 0.04 0.05 0.03

711 Miners, shotfirers, stone cutters and carvers 0.13 0.11 0 0.01 0 0.3 0.01 0.06 0.01

712 Building frame and related trades workers 2.05 1.08 0.57 2.29 1.02 4.68 0.85 3.64 1.67

(713 ‐ 7137) Building finishers and related trades workers  2.57 1.45 1.44 6.97 2.3 2.23 1.71 6.56 7.47

714 Painters, building structure cleaners and related trades workers 0.57 0.57 0.24 2.36 0.89 0.27 0.47 0.91 1.05

721 Metals moulders, welders, sheet‐metal workers, structural‐metal preparers and related 0.81 1.08 0.69 0.21 0.15 0.63 1.01 0.36 0.37

722 Blacksmiths, tool‐markers and related trades workers 1.50 2.6 1.06 0.06 0.05 0.84 0.26 0.09 0.1

723 Machinery mechanics and fitters 2.11 2.25 2.68 1.81 1.2 1.86 4.8 1.06 0.99

724 Electrical and electronic equipment mechanics and fitters 1.79 2.39 1.03 3.28 0.56 1.5 0.8 2.83 0.84

731 Precision workers in metal and related materials 0.06 0.04 0.03 0.09 0.04 0.07 0.11 0.28 0.04

(732+733)  Potters, glass‐makers and related trades workers, Handicraft workers in wood, textile, l 0.14 0.22 0.24 0 0.04 0.11 0.01 0.01 0

734 Craft printing and related trades workers 0.27 0.09 0.13 0.05 0.05 0.39 0.86 1.46 0.35

741 Food processing and related trades workers 0.26 0.29 0.02 0 0 0.32 0.02 1.13 0.18
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MNE non‐MNE

Export No Export Export No Export

ISCO Occupation label

All 

firms

Off‐

shoring

Non Off‐

shoring

Off‐

shoring

Non Off‐

shoring

Off‐

shoring

Non Off‐

shoring

Off‐

shoring

Non Off‐

shoring

742 Wood treaters, cabinet‐makers and related trades wrokers 0.04 0.04 0 0.01 0 0.06 0.05 0.02 0.01

743 Textile, garment and related trades workers 0.07 0.06 0 0 0 0.15 0.01 0.03 0.01

744 Pelt, leather and shoemaking trades workers 0.02 0.03 0 0 0 0.01 0.01 0.16 0

811 Mining‐ and mineral‐processing‐plant operators 0.05 0.04 0 0.01 0 0.14 0 0 0.01

812 Metal‐processing plant operators 1.40 2.53 0.04 0 0.06 0.57 1.38 0.02 0.01

813 Glass, ceramics and related plant operators 0.09 0.16 0.1 0 0.08 0.01 0.01 0.03 0

814 Wood‐processing‐ and papermaking‐plant operators 1.78 2.4 2.58 0.05 1.26 1.65 1.47 0.09 0.02

815 Chemical‐processing‐plant operators 0.59 1.16 0.01 0.14 0 0.17 0.01 0.14 0

816 Power‐production and related plant operators 0.22 0.07 0.01 0.29 0.22 0.33 0.12 1.59 0.44

817 Industrial‐robot operators 0.03 0.05 0.04 0 0 0.03 0.01 0 0

821 Metal‐ and mineral‐products machine operators 2.02 3.4 0.99 0.43 0.35 1.18 0.79 0.59 0.26

822 Chemical‐products machine operators 0.59 1.13 0.02 0 0.05 0.21 0.15 0.03 0.03

823 Rubber‐ and plastic‐products machine operators 0.86 1.33 0.09 0 0.13 0.92 0.08 0.07 0.08

824 Wood‐products machine operators 1.27 1.65 0.36 0.16 0.05 1.61 1.2 0.51 0.09

825 Printing‐, binding‐ andpaper‐products machine operators 0.70 0.94 0.29 0.11 0.04 0.68 0.82 0.78 0.13

826 Textile‐, fur‐ and leather‐products machine operators 0.51 0.71 0 0 0.1 0.58 0.09 0.31 0.2

827 Food and related products machine operators 1.58 2.24 0.18 0.01 0.01 1.76 0.91 0.69 0.33

828 Assemblers 3.14 5.67 1.2 0.58 0.31 1.47 0.37 0.47 0.39

829 Other machine operators not elsewhere classified 1.28 2.34 0.47 0 0.11 0.52 0.25 0.11 0.22

831 Locomotive‐engine drivers and related worker 0.35 0.18 0.23 1.02 1.6 0.7 0.06 0.26 0.15

832 Motor‐vehicle drivers 3.01 1.52 7.69 7.7 5.77 2.22 6.91 1.32 5.58

833 Agricultural and other mobile‐plant operators 0.57 0.65 0.64 0.53 0.25 0.47 0.52 0.54 0.59

834 Ships' deck crews and related workers 0.03 0 0 0.04 0.01 0.1 0.04 0.04 0.02

912 Helpers and cleaners 1.87 0.58 3.88 11.54 19.74 0.84 0.39 0.92 3.23

913 Helpers in restaurants 1.21 0.63 3.31 9.31 5.43 0.77 0.44 2.9 1.63

914 Messengers, porters, doorkeepers and related workers 0.26 0.13 0.19 0.49 0.14 0.3 0.42 0.48 0.64

(911+915)  Street vendors and related workers, Garbage collectors and related labourers 0.39 0.32 0.16 0.32 0.23 0.31 0.54 1.43 0.72

919 Other sales and services elementary occupations  1.02 0.2 0.28 0.72 0.36 3.06 0.97 0.52 0.76

921 Agricultural, fishery and related labourers 0.01 0.02 0 0.01 0 0.01 0 0.03 0.01

931 Mining and construcion labourers 0.03 0.02 0.01 0.02 0.01 0.02 0.01 0.17 0.05

932 Manufacturing labourers 3.22 2.91 0.48 0.03 0.08 7.35 0.46 0.4 0.29

933 Transport labourers and freight handlers 0.64 0.71 0.42 0.02 0.73 0.54 0.74 1.44 0.51

Total 100 100 100 100 100 100 100 100 100


