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Abstract 

Labour mobility is one mechanism through which technology and innovation from 

multinational enterprises (MNEs) may be transferred to non-multinational enterprises 

(non-MNEs). Previous research has predominantly focused on such transfers as MNEs 

from developed economies have located to less developed countries. The objective of this 

paper is to investigate how labour mobility between MNEs and other firms in a developed 

economy impacts innovation. Using employer-employee panel data on Swedish firms over 

a 10-year period, we find empirical evidence that spillover through hiring workers 

previously employed at MNEs, particularly domestically owned MNEs, stimulates 

innovations, as measured by patent applications. 
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1. Introduction 

There is a large literature addressing how multinational enterprises (MNEs) influence 

technology, productivity and economic growth (Caves 2007; Keller, 2000). MNEs possess 

‘firm-specific assets’ that can be transferred and utilised in their international units and 

may also spill over to domestic firms (Dunning 2012; Markusen, 1995). The interest in 

how MNEs influence economic activities has been most pronounced in the North-South 

context, or developed versus less-developed countries. However, our focus is different. We 

examine how non-MNEs within a developed economy may benefit from MNEs’ specific 

assets by hiring workers previously employed at MNEs. We expect that as labourers move 

from MNEs to non-MNEs, they contribute new knowledge that may improve innovation 

performance in the non-MNEs. Because innovation is considered the engine of growth, the 

results of the empirical analyses elucidate important policy implications. 

In this paper, we identify the knowledge spillover effects from MNEs to non-MNEs 

through the labour mobility channel. We use the theory of MNEs, which claims that MNEs 

possess more firm-specific assets and that such assets are potentially important sources of 

knowledge spillover, as our point of departure.1 Such firm-specific proprietary knowledge 

forms the base for MNEs’ competitive advantages. Due to the potentially important 

spillover effect of such specific knowledge, the more contacts that other firms have with 

MNEs, the greater benefit they can expect to accrue from these interactions. Because 

knowledge is primarily embodied in labour, the mobility of workers implies that employees 

may transfer some of the MNEs’ specific knowledge with them as they shift to a new 

                                                           
1  See the early contributions by, e.g. Hymer (1976) and Dunning (1976) and recent contributions by 

Markusen (2004). 
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employer. Contrary to the effects of spillovers on domestic firms’ productivity, which has 

been widely investigated, 2  much less attention has been directed towards how such 

spillovers stimulate innovation. 

This paper contributes to the literature on technology spillover in the following ways. 

First, by utilising individual-level data for the entire Swedish private sector, we provide 

solid evidence on how knowledge spillover through labour mobility from MNEs influences 

the performance of other firms. In the analysis, we use a unique employer-employee 

matched data set that covers all individuals and firms from 2001 to 2010 and takes all 

Swedish industries into account. Firms are distinguished in the following ways: First, by 

the nationality of the firm, because nationality can be expected to affect corporate 

governance structures and firms’ performance (Buckley & Strange, 2011). In addition, to 

isolate the firm-specific advantages claimed to be associated with MNEs (Caves, 1974; 

Dunning, 1973; Koutsoyiannis, 1982; Markusen, 1995), we separate firms based on 

whether their activities span several countries or whether they are domestically oriented. 

Hence, we identify three types of firms: non-multinational enterprises (non-MNEs), 

domestically owned multinational enterprises (DMNEs) and foreign-owned multinational 

enterprises (FMNEs). 

Second, we apply Griliches’s (1967) idea and give workers with MNE and non-MNE 

experience different weights. The spillover from workers with MNE experience can thus 

be divided into two parts: spillover due to mobility and spillover from MNE experience. 

The spillover from MNE experience can be calculated by comparing the effects of hiring 

                                                           
2 See the early contributions about spillover effects by, e.g. Balsvik (2011) and Görg & Strobl (2005). 
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workers from MNEs and workers from non-MNEs. Third, our analysis is not restricted to 

the manufacturing sector; rather, we consider all sectors in the economy. 

In the empirical analysis, we first examine whether domestic and foreign-owned 

MNEs have firm-specific advantages. The results indicate that MNEs pay higher wages 

than non-MNEs, which suggests that firm-specific advantages are present and could 

generate knowledge spillovers as labour move from MNEs to non-MNEs. Next, we 

distinguish workers according to their former experience (MNE experience and non-MNE 

experience) and analyse their effects on innovation. The results suggest that workers with 

MNE experience increase the innovation capability (measured as the number of patent 

applications and the number of patent citations) of non-MNEs. In addition, workers with 

experience from domestic MNEs generate stronger spillover effects compared with 

workers from foreign MNEs. Hence, we conclude that MNEs enjoy firm-specific 

advantages and that labour mobility is an important channel for realising knowledge 

spillovers to non-MNEs. 

The remainder of the paper is organised as follows. The next section reviews previous 

research related to the issues addressed in this paper. Section 3 presents the econometric 

method, and section 4 introduces the dataset. The results are presented in section 5, and the 

paper ends with conclusions in section 6. 

2. Previous research 

How MNEs compare with non-MNEs has been investigated in studies on a host of 

different variables, with growth gaps (Blonigen & Tomlin, 2001), wage gaps (Globerman 

et al., 1994), productivity gaps (Davies & Lyons, 1991) and technology gaps (Fors, 1997) 



5 
 

as the most prominent variables. In regard to the issue addressed in the current analysis, 

several previous studies conclude a wage differential exists between MNEs and non-MNEs 

in both developed and developing countries. 

Doms & Jensen (1998) found that workers at foreign-owned manufacturing plants 

have 20 percent higher wages compared with workers at domestically owned plants in 

developed countries.3 Similarly, Aitken et al. (1996) reported wage gaps of the same 

magnitude in developing countries.4 In a previous study conducted in Sweden, Bandick 

(2004) showed that foreign-owned MNEs paid seven percent higher wages than Swedish 

non-MNEs, while the wage premium for Swedish MNEs was four percent higher than that 

of other Swedish firms. 

The wage gaps are attributed to an MNE-specific advantage that leads to productivity 

and profitability gaps between MNEs and other firms. This also explains the 

internationalisation of firms. Specifically, only the most productive and innovative firms 

are profitable in regions where they face limited information about market conditions 

compared with local firms, i.e., they become MNEs (Dunning 1982; Caves, 2007). 

Another feature of MNEs is that they have higher capital intensities (Griliches, 1969; 

Feliciano & Lipsey, 1999; Globerman et al., 1994). The capital-skill complementarity 

hypothesis originally proposed by Griliches (1969) implies that the demand for human 

capital increases in capital deepening, leading to a positive relationship between capital 

intensity and wages. Non-MNEs may be willing to pay higher wages to hire workers with 

                                                           
3 The relatively few studies on developed countries primarily build on data from the UK and the US. See e.g. 

Doms & Jensen (1998), Feliciano & Lipsey (1999) and Girma et al., (2001). 

4 In regard to developing countries, e.g. Aitken et al. (1996) examined Mexico and Venezuela and Sjöholm 

& Lipsey (2006) analyzed Indonesia. 
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MNE experience and benefit from the specific knowledge or technology the worker has 

acquired at the MNE. Over time, this is expected to increase the productivity of the non-

MNE. 

Similarly, MNEs could be willing to pay higher wages to prevent workers from 

leaving and thereby diluting firm-specific assets associated with MNEs’ proprietary 

technologies (Glass & Saggi, 2002). Wage gaps may also indicate skill gaps, i.e., the skill 

requirements of MNEs and non-MNEs differ. Other explanations for wage gaps include a 

higher demand for labour (Fabbri et al., 2003) or MNEs’ ability to share profits 

internationally between parents and affiliates, which allows them to pay higher wages to 

their workers in foreign affiliates (Budd & Slaughter, 2004). 

Labour mobility has been proved to be a spillover channel both theoretically (Fosfuri 

et al., 2001; Glass & Saggi, 2002) and empirically (Agrawal et al., 2006; Görg & 

Greenaway, 2004; Braunerhjelm et al., 2014). If knowledge is embodied in labour, hiring 

new workers can obviously bring new knowledge that potentially has positive effects on 

productivity and innovation, thereby opening up new business opportunities. Labour 

mobility can also enhance learning capacities and the sharing of learning in firms (von 

Hippel, 1987; Singh & Agrawal, 2011; Corredoira & Rosenkopf, 2010). Hoisl (2007) 

showed that labour mobility has a positive effect on patenting activities, while 

Braunerhjelm et al. (2014) found that labour mobility, especially among R&D workers, 

positively impacts firms’ innovation output. Knowledge diffusion is stronger if the 

sourcing firm is considered an innovator. 

Combining the theory of multinational enterprises that emphasises how 

competitiveness builds on knowledge endowments and firm-specific assets with labour 
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mobility, Balsvik (2011) inferred that workers with experience in MNEs can increase the 

productivity of non-MNEs. In addition Görg & Strobl (2005), suggested that firms are more 

productive than other domestic firms if their business owners have experience in MNEs. 

In summary, previous research has shown that wage differentials between MNEs and 

non-MNEs indicate a potential spillover source related to MNEs’ endowment with firm-

specific advantages. Labour mobility is, therefore, a channel for knowledge spillover, 

suggesting a positive relationship between labour mobility from MNEs to non-MNEs and 

innovative performance. Hence, based on previous theoretical contributions and some 

empirical findings, we aim to test the following two hypotheses: 

 H1: Workers in MNEs receive a positive wage premium compared with workers in 

non-MNEs. 

 H2: Hiring workers from MNEs is associated with higher innovation output (more 

patent applications) than hiring workers from other non-MNEs. 

3. Econometrics 

3.1. Multinational wage premium as an indicator of spillover  

One way to observe how MNEs may be a potential source of spillover is to estimate 

wage regressions, as developed by Mincer (1958): 

 

 , , , ,i j t i j tw e   ' '

1 i,t 2 j,t
β X β F   (1) 
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where wi,j,t is the logarithm of deflated annual wage of person i at firm j in year t, Xi,t is a 

vector of individual characteristics, Fj,t is a vector of firm j’s characteristic variables5 and 

ei,j,t is random error. Based on the nationality of the firm and whether its activities span 

several countries, we identify three types of firms: non-MNEs, DMNEs and FMNEs. In 

the wage equation, these three types of firms are captured by dummy variables. The 

definitions and abbreviations used for firms according to their different ownership are 

shown in Table 1. 

 

----TABLE 1---- 

 

One potential problem regarding the estimation of equation (1) is the potential 

existence of unobservable time-invariant individual characteristics that could cause the 

wage gaps. Multinational enterprises may also prefer workers with some features that we 

cannot observe. If time-invariant omitted variables (which are correlated with the variables 

in the regression) exist, then fixed effect estimations should be used. Consequently, we use 

both OLS and fixed effects panel regressions to include individual fixed effects in equation 

(1). 

3.2. Patent production function 

We use a Cobb-Douglas specification for the patent production function to estimate 

the knowledge spillover due to experience from multinational enterprises. Our measure of 

                                                           
5 We follow Balsvik (2011) and control for not only education and experience, as suggested by Mincer 

(1958), but also other individual- and firm-level characteristics. 
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labour input in the patent production function is defined as workers involved in R&D 

activities. 

The dependent variable is the total number of patent applications that a non-MNE 

firm applied for in a given year. We also use the number of patent citations as the dependent 

variable to test the robustness of our results. The dependent variable is a count variable, 

and the mean value of the dependent variable is much lower than its standard deviation, 

which indicates a clear sign of over-dispersion. Hence, we use the negative binomial 

estimator, which is typically implemented in the case of over-dispersed count variables. 

The mean value of the dependent variable is exponentially linked to the explanatory 

variables according to 

 

 , 1 , 2 , ,( ) exp(ln ln ln )i t i t i t i tE P K H e       (2) 

 

where Pi,t is the number of patent applications submitted by the non-MNE i at time t, Ki,t is 

the physical asset of firm i in year t and Hi,t is the human capital input of R&D workers. 

captures all other factors except capital and labour and ei,t is random error. 

One could question whether workers with MNE experience play a more important 

role in the patent production function than workers without such experience. Here, we 

apply Griliches’s (1967) idea and give workers with experience from MNEs a different 

weight in the patent production function than workers without such experience. We follow 

Balsvik (2011) and utilise the following definition: A worker classified as having MNE 

experience in year t is required to have worked in an MNE for one or more of the years 

between year t-3 and t-1. 



10 
 

One conceivable problem regarding the definition of MNE-experienced workers is 

that they could have been hired quite recently, in year t, t-1 or t-2. Thus, separating the 

positive effects emanating from MNE experience, on the one hand, and labour mobility, 

on the other hand, becomes difficult. To address this issue, we compare the impacts of 

workers that have been recently hired from an MNE with workers recently hired from a 

non-MNE. We conclude that if the workers from MNEs contribute more to firms’ 

innovation output than workers from non-MNEs, MNE experience generates additional 

positive spillover effects. 

The R&D labour input in the patent production function (2) is then divided into three 

types depending on workers’ former working experiences: workers who recently worked 

in an MNE (LM,i,t), workers who recently worked in another non-MNE (LNM,i,t) and stayers 

(LS,i,t). Hence, we develop the following definitions: 

 Workers with MNE experience (LM,i,t): The number of R&D workers who worked in 

an MNE for one or more of the years between year t-3 and t-1 and are hired by firm i 

in year t, t-1 or t-2. 

 Workers with experience with another non-MNE (LNM,i,t): The number of R&D 

workers who worked in a non-MNE for one or more of the years between year t-3 and 

t-1 and are hired by firm i in year t, t-1 or t-2. We also require that these workers did 

not work in an MNE during years t-3, t-2 and t-1. 

 Stayers (LS,i,t): The number of R&D workers who stay in firm i continuously during 

years t, t-1, t-2 and t-3. 
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We also split workers with MNE experience into two subgroups: workers with 

domestic MNE experience and workers with foreign MNE experience.6 

 Workers with DMNE experience (LDM,i,t): The number of R&D workers who worked 

in a DMNE for one or more of the years between year t-3 and t-1 and are hired by firm 

i in year t, t-1 or t-2. 

 Workers with FMNE experience (LFM,i,t): The number of R&D workers who worked 

in a FMNE for one or more of the years between year t-3 and t-1 and are hired by firm 

i in year t, t-1 or t-2. 

 

To calculate the human capital input of R&D workers, we first normalise the effect 

of stayers (LS,i,t) to unity. Thus, the coefficients γ and δ in equation (3), which measure the 

contribution of R&D workers with experience with MNEs (LM,i,t) and the contribution from 

R&D workers with experience with non-MNEs (LNM,i,t), respectively, are expressed 

relative to the contribution of stayers. Later, we will refer to these coefficients as the 

relative patent productivity premium. Our specification for R&D labour input is as follows: 

 

 

     , , , , , , , , , , , , , , , , ,
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1
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  (3) 

 

                                                           
6 For workers who work both in DMNEs and FMNEs in year t-3 to t-1, we consider their most recent work 

experience. If the worker most recently worked in a DMNE, we identify him as a worker with DMNE 

experience and vice versa. 
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where Li,t = LM,i,t + LN,i,t + LS,i,t is the total number of R&D workers. We plug the expression 

for R&D labour input into the patent production function (2) and use the approximation 

ln(1 + x) ≈ x for small x to obtain: 

 

 
, ,

, ,

,

1 , 2 , ,

1 , 2 , ,

, ,

1 , 2 , 2 ,

, ,

( )

exp(ln ln ln )

exp ln ln ln 1

exp ln ln ln ln 1

exp

i t i t

i t i t

i t

i t i t i t

M NM

i t i t i t

i t i t

M NM

i t i t i t

i t i t

E P

K H e

L L
K L e

L L

L L
K L e

L L

  

    

     

   

    
         

     

   
         

   

 , ,

1 , 2 , 2 2 ,

, ,

ln ln ln i t i tM NM

i t i t i t

i t i t

L L
K L e

L L
      

  
     

  

  (4) 

 

Using the estimated 2 coefficient in equation (4), we are able to calculate the 

coefficients γ and δ. If the innovation increase is caused solely by the mobility of labour, 

we should observe equal weight for workers with experience with MNEs and workers with 

experience with non-MNEs, i.e., γ = δ. If, on the other hand, we find that γ > δ, workers 

with MNE experience have a larger impact on innovation compared with workers with 

non-MNE experience. 

In the next step, we distinguish between R&D workers with experience with DMNEs 

(LDM,i,t) and FMNEs (LFM,i,t) and denote their relative patent productivity premiums by γ1 

and γ2, respectively. The regression can then be expressed as follows: 
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If the workers with DMNE experience and workers with FMNE experience play 

equally important roles in innovation output, we should observe equal weights for workers 

with experience with DMNEs and workers with experience with FMNEs (γ1= γ2); 

otherwise, the impact should differ. 

One potential issue with the empirical strategy is reverse causality, i.e., innovation 

causes labour mobility rather than vice versa. However, we argue that given our settings, 

this is not likely to be a major problem. As suggested by Lachenmaier & Rottmann (2011), 

innovation decisions are often based on long-term considerations, while employment 

decisions are based on more short-term considerations. Specifically, firms first plan to 

innovate and then decide to hire workers (Ericsson & Charness, 1997). Hence, the logical 

chain of causality runs from labour mobility to innovation via knowledge spillovers. 

4. Data 

We use an employer-employee dataset from the Statistics Sweden's Business 

Register containing individual- and firm-level data. The dataset stretches over the period 

2001 to 2010 and covers all private employment across all firms and industries. Our sample 

is restricted to firms that employ at least one worker in an R&D-related occupation (see 

definition below). We focus on such firms because firms with employees in R&D-related 

occupations likely have an intention to innovate. We also dropped firms that had applied 
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for at least one patent application before the sample period because we want to identify 

firms with no innovation history to capture the effect of the inflow of knowledge spillover. 

In regard to the individual level, the administrative files contain information on 

workers’ serial ID number, deflated annual wage before tax (SEK)7, age, gender, education 

level,8  years of work experience,9  occupation status (business owners/employees) and 

foreign/Swedish background.10 Previous studies on multinational wage premiums confirm 

that part of the premium can be explained by individual characteristics, such as age, 

education and experience (Mincer 1958; Aitken et al., 1996; Girma et al., 2001; Driffield 

& Girma, 2003). Tomaskovic-Devey et al., (2015) found that immigrant-native wage gaps 

vary dramatically across workplaces in Sweden, while Albrecht et al. (2003) suggested that 

a significant gender wage gap exists in Sweden. 

Part of the wage premiums could be explained by firm characteristics. The capital-

skill complementarity hypothesis proposed by Griliches (1969) assumes that capital-

intensive production requires more human capital; hence, a positive correlation between 

capital intensity and wages can be expected. Many studies have also observed a positive 

correlation between productivity and wages (Murphy & Topel, 1990; Krueger & Summers, 

1989). Moreover, higher output per worker could increase the demand for workers and 

                                                           
7 Annual wage before tax (SEK) is deflated by Producer Price Index (PPI), which is an annual index 

obtained from Statistics of Sweden (http://www.scb.se). 

8 The education levels are based on the Swedish Standard Classification of Education (SUN 2000), which is 

adapted to the international classification ISCED 97 (International Standard Classification of Education). 

9 Experience is defined as age minus years of education minus seven. 

10  A Swedish person is defined, according to Swedish Agency for Economic and Regional Growth 

(Tillväxtverket), as a person born in Sweden with both parents born in Sweden. Immigrants are defined as 

persons who are foreign born, born in Sweden but with two foreign-born parents, or born in Sweden but with 

one foreign-born parent. 
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result in an increase in wages. Hence, we control for these variables as well as firm size, 

regions, time, industries and geographical concentration (Heyman, et al., 2007).11 

Our main dependent variable in the patent production function is the number of 

patent applications submitted by non-MNEs. The data comes from the European Patent 

Office’s PATSTAT database supplemented with patent data from the Swedish Patent 

Office. Patent applications have been widely used as a proxy for innovation output (Alcacer 

& Gittelman, 2006; Griliches, 1990), even though invention may not always lead to 

innovation. This variable has an advantage over patents granted because it better captures 

current innovation activities within firms. We also examine the number of patent citations 

as an alternative dependent variable to test the robustness of the results. 

To construct the R&D labour input, we match the individual-level data with firm-

level data based on the firms’ serial ID numbers. We define R&D workers as employees 

within a firm who are likely to be engaged in R&D-related activities. More specifically, 

we use educational level and job classification as the two main criteria to identify the R&D 

workers:12 

1. Workers holding at least a bachelor’s degree in natural, technical, agriculture or health 

science. 

                                                           
11 Capital intensity is defined as the value of deflated physical asset divided by the number of employees. 

The industry classifications are based on the standards of Swedish industrial classification (SIC2007), which 

are identical to the first four levels of NACE Rev. 2. We use the first level of SIC2007 to separate 21 sectors. 

Labour productivity is defined as the deflated value of turnover divided by the number of employees. Finally, 

we introduce 72 functional regions (FA-regions) as our spatial unit of measurement (see The Swedish Agency 

for Economic and Regional Growth). 

12 The education classification is based on SUN 2000 (the Swedish national standard for classification of 

education from July 2000). The job classification is based on Swedish Standard Classification of Occupations. 

The first digits of job classification are as follows: 1. Legislators, senior officials and managers; 2. 

Professionals; 3. Technicians and associate professionals; 4. Clerks; 5. Service workers and shop sales 

workers; 6. Skilled agricultural and fishery workers; 7. Craft and related trades workers; 8. Plant and machine 

operators and assemblers; 9. Elementary occupations; 0. Armed forces. 
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2. Workers’ classified as professionals or technicians and associate professionals involved 

in R&D. 

R&D workers are those who satisfy both criteria 1 and 2 above. The main advantage 

of the employer-employee dataset is the possibility to trace how labour moves across firms 

over time. This feature of the dataset enables us to distinguish between the different 

categories of R&D workers shown in section 3.2. 

Appendix A provides the definitions of all variables employed in the analysis, while 

Appendixes B and C report pairwise correlation coefficients for the variables used in the 

wage equation and in the patent production function, respectively. Finally, Appendixes D 

and E provide detailed descriptive statistics distributed on firm ownership and time,. 

5. Empirical Results 

5.1. Descriptive statistics 

The descriptive statistics for the variables used in the individual wage equation are 

presented in Table 2. There are 1,320,947 observations of R&D workers in non-MNEs, 

1,567,670 in DMNEs and 1,530,462 in FMNEs. Workers in MNEs have a higher average 

wage than non-MNE workers (358,751 SEK), while FMNEs (408,327 SEK) have a slightly 

higher average wage than DMNEs (419,887 SEK). The differences concerning years of 

education and experience across the three types of ownership are relatively modest. 

Furthermore, there are no large differences in the means of gender and foreign/Swedish 

background between MNE and non-MNE workers. Finally, MNEs have considerably 

higher labour productivity, but are less capital intensive, than non-MNEs. 
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----TABLE 2---- 

 

Table 3 displays the summary statistics for the dataset used to estimate the patent 

production function, with a focus on innovations in non-MNEs. There are 189,710 non-

MNEs in the dataset, with an average of 16 employees and 2.5 R&D workers. There are 

more workers with experience with non-MNEs (20 percent) than workers with MNE 

experience (10 percent), and among those in the latter category, 6 percent have DMNE 

experience and the remaining 4 percent have experience with a FMNE. The mean value of 

the dependent variables, patent applications and patent citations, are 0.07 and 0.3, 

respectively. The average years of education and average years of experience are 7.2 years 

and 11.9 years, respectively.13  

 

----TABLE 3---- 

 

5.2. Wage premium 

Column 1 in Table 4 displays the results of the OLS regression of equation (1), 

controlling for both individual and firm characteristics. In the first column, workers with 

experience with FMNEs have the highest wage premium (9.61 percent), which is quite 

close to those with experience with DMNEs (11 percent). The difference between the 

wages in MNEs and non-MNEs is statistically significant at the 1 percent level. As 

expected, being male, being Swedish and having a higher education increases the wage. 

                                                           
13 Note that these numbers differ from those presented in Table 2 because Table 2 is based on data at the 

individual level, while Table 3 is based on firm-level data. 



18 
 

The difference in wage between males and females is rather large (32.6 percent) and is 

likely to reflect the fact that females work fewer hours than men. If we exclude all workers 

whose wage is below the 25th quartile, the coefficient for the gender dummy drops from -

0.326 to -0.139. A somewhat surprising finding is that the age variable has a negative sign. 

However, this is likely to be caused by the high correlation with experience (0.99) – 

excluding experience from the regression yields a positive and highly significant 

coefficient for age. Finally, turning to the firm characteristics, higher productivity, more 

capital-intensive production and smaller size are all associated with higher wages. 

 

----TABLE 4---- 

 

The estimations including individual fixed effects are shown in column 2 of Table 4. 

After controlling for individual fixed effects, we find that the wage premium decreases 

considerably, indicating that a worker selection effect exists in MNEs. Working in a 

DMNE is associated with a wage premium of 2 percent compared with working in a non-

MNE, and the corresponding number for workers in FMNEs is 2.15 percent higher wages. 

Contrary to the finding of the OLS estimations, experience is negative and significant. 

Again, this result is likely due to the high correlation between this variable and age – 

dropping the age variable makes the coefficient for experience positive and significant. The 

other variables do not change sign when we apply fixed effect regression. 

Hence, our result is consistent with early empirical work, i.e., after imposing a 

number of controls (individual characteristics, firm characteristics, industries, regional 

effects and time trends), the wage gap between MNEs and non-MNEs persists (Feliciano 
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& Lipsey, 1999; Girma & Görg, 2003). From the estimation of the individual wage 

equation, we can observe a persistent wage premium for FMNEs and DMNEs, providing 

support for our first hypothesis (H1) and implying the potential for knowledge spillovers 

from MNEs to non-MNEs. 

In the next step, we test whether workers with MNE experience are positively 

associated with innovation in non-MNEs. 

5.3. Spillover effect 

Table 5 displays the estimation result of equation (4). The dependent variable in the 

first two columns is the number of patent applications, while columns 3 and 4 are based on 

patent citations. The main explanatory variables refer to the share of workers with different 

experience. As shown in column 1, both workers with non-MNE experience and MNE 

experience have a positive and significant effect on patent applications relative to stayers. 

To facilitate the interpretation of the magnitude of the coefficients, we convert the result 

into relative patent productivity. The p-value denotes the marginal significance level for 

the hypothesis that the relative productivity equals zero. Statistically nonsignificant results 

indicate that these groups of R&D workers are as productive as stayers. 

The estimated coefficient for workers with MNE experience is 2.171, which 

combined with the coefficient for R&D workers (0.891), gives an estimated relative patent 

productivity premium (γ) equal to 2.44 (2.171/0.891). The corresponding premium for 

workers with non-MNE experience (δ) is 1.89 (1.685/0.891). Thus, workers with MNE 

experience are, on average, 3.44 (2.44+1) times more important for firms’ innovation 

output than workers classified as stayers, while those with non-MNE experience are only 
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2.89 (1.89+1) times as important as stayers.14 The difference between the estimated relative 

patent productivity premium for workers with MNE and non-MNE experience is 

statistically significant at the 10 percent level. 

 

----TABLE 5---- 

 

Column 2 displays the estimation result of equation (6), which distinguishes between 

workers with DMNE experience and workers with FMNE experience. The coefficient for 

the share of workers with DMNE experience is substantially larger than that for workers 

with FMNE experience. The relative patent productivity premium for workers with DMNE 

experience is 2.81 compared with 1.26 for those with experience with a FMNE. The 

difference between workers with DMNE experience and workers with FMNE experience 

is statistically significant at the 1 percent level. Interestingly, the premium for workers with 

non-MNE experience is higher (1.91) than the premium we observe for those with 

experience with FMNEs. 

5.4. Robustness test 

In this section, we present some additional sensitivity analyses to check the 

robustness of our results. Columns 3 and 4 in Table 5 display the estimation results when 

using patent citations as our dependent variable. The results are basically the same as the 

previous results, with only minor changes to the size of the coefficients. Therefore, we 

conclude that our findings are robust to different specifications of innovation output, 

                                                           
14 Workers with MNE experience are 2.44 times more important for firms’ innovation output than stayers, 

and those with non-MNEs experience are 1.89 times more important for firms’ innovation output than 

stayers. 
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providing support for our second hypothesis (H2). The difference between workers with 

MNE experience and workers with non-MNE experience and the difference between 

DMNE experience and FMNE experience are both statistically significant at the 1 percent 

level. 

Previous research has suggested that the importance of the use of different control 

for human capital in a robustness test (Balsvik, 2011). Therefore, we include employees’ 

average years of education and experience in the firm. Columns 1 to 3 in Table 6 report the 

results for different controls for human capital when estimating equation (4) and using 

patent applications as our dependent variable. 

 

----TABLE 6---- 

 

As shown in the table, both workers with non-MNE experience and workers with 

MNE experience still have a positive and significant effect on patent applications, but the 

coefficient decreases somewhat in size compared with the previous results. Nonetheless, 

workers with MNE experience still have a stronger impact on patent applications than 

workers with non-MNE experience after controlling for both average years of education 

and experience. The increase in patent productivity due to MNE experience is 2.37 times 

higher in relation to stayers, while the increase in patent productivity due to non-MNE 

experience is 1.23 times higher. The difference between MNE experience and non-MNE 

experience remains statistically significant even after controlling for human capital.15 

                                                           
15 The difference between MNE experience and non-MNE experience is statistically significant at the 5 

percent level. 
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Columns 4 to 6 display the estimation result of equation (6), which controls for human 

capital. The result is basically the same as the previous result, with only minor changes to 

the estimates. 

Finally, we repeated the same regressions as those presented in Table 6 but used 

patent citations instead of patent applications as our dependent variable. The results are 

shown in Table 7. 

 

----TABLE 7---- 

 

The results are similar. Workers with MNE experience and workers with non-MNE 

experience both have a positive effect on patent citations compared with stayers. We 

conclude that our findings are robust and that the overall results confirm a significant 

impact of MNE experience on innovation. Thus, we claim that Hypothesis 2 (H2) is 

supported. 

6. Conclusion 

In this paper, we find that MNEs provide higher wages than non-MNEs, which 

suggests the existence of potential firm-specific advantages that may generate knowledge 

spillovers to other firms. We provide empirical evidence that supports the hypothesis that 

workers with MNE experience have a higher positive impact on innovation, measured as 

the number of patent applications and citations, than workers from other firms. 

Furthermore, our results indicate that workers with domestic (DMNE) experience generate 

stronger effects than employees with foreign (FMNE) experience. To the best of our 
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knowledge, these results are new and partly contrast previous findings that found that 

FMNEs account for most of the spillover effects. 

Understanding how knowledge transfers from DMNEs and FMNEs to other firms is 

essential for the discussion and understanding of the effects of globalisation. We argue that 

the seemingly weak effects related to FMNEs may be related to a relative disadvantage in 

knowing and being integrated into the local market, and possibly the distance to their 

headquarters. These reasons may lead to lower, or less relevant, transfers of knowledge to 

other firms. The results also indicate the importance of retaining domestic MNEs in local 

markets because they play a particularly important role in knowledge transfer to non-MNEs. 

The main factor that causes the spillover gap between DMNEs and FMNEs remains 

undefined. We can only speculate, and further research should aim to identify the reasons 

for this gap. Other variables of interest include levels of technology and whether they 

influence the difference in spillover. A plant-level analysis could contribute more detailed 

information compared with the firm-level analysis conducted in the current paper. 
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Table1 Definitions of firms based on ownership structure 

Firm type by ownership 

structure 

Abbreviations Definitions 

Non-multinational firms non-MNEs Swedish firm with no foreign daughters. 

Domestic-owned 

multinational firms 

DMNEs Firms belong to Swedish enterprise group with 

foreign daughters 

Foreign-owned multinational 

firms  

FMNEs Swedish daughters in a foreign group of enterprises 

 

 

Table 2 Descriptive statistics distributed on firm ownership, 2001–2010  

 Non-MNEs DMNEs FMNEs 

 Mean S.D. Mean S.D. Mean S.D. 

Annual wage (SEK) 358,751  211,546  408,327  200,891  419,887  218,797  

Female 0.47  0.50  0.30  0.46  0.33  0.47  

Swedish 0.81  0.39  0.82  0.38  0.81  0.39  

Age, years 43.69  11.28  43.30  10.77  43.39  10.62  

Education, years 13.94  2.20  13.53  2.23  13.34  2.29  

Experience, years 22.75  11.73  22.77  11.56  23.05  11.35  

Labour productivity, 

(SEK) 2,031,804  5,598,094  3,747,966  8,964,260  4,059,032  8,277,241  

Capital intensity 

(SEK) 1,362,429  13,237,298  1,007,678  7,952,905  862,679  4,856,642  

Number of 

observations 1,320,947    1,567,670    1,530,462    
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Table 3 Descriptive statistics for non-MNEs, 2001–2010  

 Non-MNEs 

 Mean S.D. Min Max 

Number of patent applications 0.07 2.25 0 373 

Number of patent citations 0.30 15.34 0 2170 

Share of stayers 0.70 0.18 0 1 

Share of workers with non-MNE 

experience  
0.20 0.37 

0 1 

Share of workers with MNE experience 0.10 0.27 0 1 

Share of workers with DMNE 

experience 
0.06 0.21 0 1 

Share of workers with FMNE 

experience 
0.04 0.18 0 1 

Number of R&D workers 2.51 24.26 1 2453 

Firm size, total employment 16.66 117.86 1 7104 

Physical assets (SEK) 19,826,473 411,710,000 0 66,857,000,000 

Average years of education 7.23 6.24 0 21 

Average years of experience 11.94 11.56 0 57 

Number of observations 189,710       
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Table 4 Wage premium in MNEs 

Dependent variable: Ln(annual wage) OLS 

(1) 

FE 

(2) 

Compared with non-MNEs:   

DMNEs 0.0961*** 0.0191*** 

 (86.24) (20.08) 

FMNEs 0.110*** 0.0215*** 

 (95.61) (21.60) 

Female -0.326***  

 (-334.84)  

Swedish 0.0113***  

 (10.24)  

Ln(Age) -0.509*** 4.219*** 

 (-69.82) (129.53) 

Ln(Education) 0.990*** 0.179*** 

 (267.03) (11.14) 

Ln(Experience) 0.451*** -0.468*** 

 (138.46) (-75.21) 

Ln(Firm size) -0.00310*** -0.000423 

 (-13.28) (-1.80) 

Ln(Labour productivity) 0.0166*** 0.00236*** 

 (39.78) (10.12) 

Ln(Capital intensity) 0.00189*** 0.00155*** 

 (11.08) (11.51) 

Individual fixed effect No Yes 

Regional Dummy Yes Yes 

Year Dummy Yes Yes 

Industry Dummy Yes Yes 

Observation 4,419,079 4,419,079 

Note: *** denotes 0.1% significance; ** denotes 1% significance; * denotes 5% significance. Column 1 is 

estimated by OLS regression with cluster robust standard errors and column 2 by panel regression with 

fixed effect and cluster robust standard errors. Female and Swedish are binary variable. Education, 

experience, labour productivity and capital intensity are the logarithm of the real number plus 0.0001. 
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Table 5 Spillover from labour mobility 

 

Note: *** denotes 0.1% significance; ** denotes 1% significance; * denotes 5% significance. Estimation is by constant dispersion Negative Binomial Regression 

with robust standard errors. R&D workers are the logarithm of the real number. Physical asset is the logarithm of the real number plus 0.0001.

 Patent applications  Patent citations   

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

Share of workers with experience from     

Non-MNEs 1.685*** 1.688*** 1.914*** 1.931*** 

 (9.71) (9.71) (7.77) (7.96) 

MNEs 2.171***  3.096***  

 (7.38)  (7.88)  

DMNEs  2.489***  3.846*** 

  (6.78)  (8.57) 

FMNEs  1.113***  1.035*** 

  (4.13)  (2.64) 

Ln(R&D workers) 0.891*** 0.886*** 1.001*** 0.964*** 

 (8.56) (8.57) (6.95) (6.84) 

Ln(Physical asset) 0.00443 0.00474 -0.00148 -0.00149 

 (0.40) (0.43) (-0.09) (-0.09) 

Regional Dummy Yes Yes Yes Yes 

Year Dummy Yes Yes Yes Yes 

Industry Dummy Yes Yes Yes Yes 

Observations 189,710 189,710 189,710 189,710 

Relative patent productivity premium  p-value  p-value  p-value  p-value 

Non-MNEs  δ 1.89 0.0000 1.91 0.0000 1.91 0.0000 2.00 0.0000 

MNEs  γ 2.44 0.0000   3.09 0.0000   

DMNES  γ1   2.81 0.0000   3.99 0.0000 

FMNES  γ2   1.26 0.0000   1.07 0.0082 

 p-value  p-value  p-value  p-value  

H0: Non-MNEs= MNEs 0.0847    0.0088    

H0: Non-MNEs= DMNEs   0.0271    0.0007  

H0: Non-MNEs= FMNEs   0.0349    0.0258  

H0: DMNEs= FMNEs   0.004    0.0001  
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Table 6 Spillover from labour mobility 

Dependent variable: Patent applications (1) (2) (3) (4) (5) (6) 

Share of workers with experience from       

Non-MNEs 1.120*** 1.597*** 0.777*** 1.126*** 1.595*** 0.771*** 

 (5.93) (8.96) (3.75) (6.01) (8.98) (3.77) 

MNEs 1.617*** 2.066*** 1.492***    

 (5.71) (7.09) (5.51)    

DMNEs    1.920*** 2.376*** 1.745*** 

    (5.50) (6.63) (5.14) 

FMNEs    0.663** 1.008*** 0.704** 

    (2.31) (3.55) (2.52) 

Ln(R&D workers) 0.738*** 0.864*** 0.630*** 0.731*** 0.857*** 0.619*** 

 (7.18) (8.08) (6.37) (7.15) (8.10) (6.21) 

Ln(Physical asset) -0.00891 0.00167 -0.00440 -0.00844 0.00182 -0.00427 

 (-0.71) (0.14) (-0.35) (-0.68) (0.16) (-0.34) 

Ln(Average years of education) 0.424***  1.853*** 0.426***  1.842*** 

 (4.52)  (8.87) (4.58)  (8.97) 

Ln(Average years of experience)  0.0834 -1.330***  0.0894 -1.313*** 

  (0.98) (-6.56)  (1.06) (-6.59) 

Regional Dummy Yes Yes Yes Yes Yes Yes 

Year Dummy Yes Yes Yes Yes Yes Yes 

Industry Dummy Yes Yes Yes Yes Yes Yes 

N 189,710 189,710 189,710 189,710 189,710 189,710 

 Note: *** denotes 0.1% significance; ** denotes 1% significance; * denotes 5% significance. Estimation is by constant dispersion Negative Binomial Regression 

with robust standard errors. R&D workers are the logarithm of the real number. Physical asset, average years of education and average years of experience are the 

logarithm of the real number plus 0.0001. 

Relative patent productivity premium  p-value  p-value  p-value  p-value  p-value  p-value 

Non-MNEs  δ 1.52 0.0000 1.85 0.0000 1.23 0.0002 1.54 0.0000 1.86 0.0000 1.25 0.0002 

MNEs  γ 2.19 0.0000 2.39 0.0000 2.37 0.0000       

DMNES  γ1       2.63 0.0000 2.77 0.0000 2.82 0.0000 

FMNES  γ2       0.91 0.0206 1.18 0.0004 1.14 0.0119 

 p-value p-value p-value p-value p-value p-value 

H0: Non-MNEs= MNEs 0.0844  0.0951  0.0193        

H0: Non-MNEs= DMNEs       0.0315  0.0307  0.0130  

H0: Non-MNEs= FMNEs       0.1036  0.0359  0.8143  

H0: DMNEs= FMNEs       0.0105  0.0049  0.0280  
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Table 7 Spillover from labour mobility 

Dependent variable: Patent citations (1) (2) (3) (4) (5) (6) 

Share of workers with experience from       

Non-MNEs 1.086*** 1.848*** 0.871** 1.111*** 1.860*** 0.878*** 

 (3.69) (7.09) (2.57) (3.86) (7.26) (2.66) 

MNEs 2.401*** 3.032*** 2.247***    

 (5.66) (7.13) (5.52)    

DMNEs    3.179*** 3.777*** 3.009*** 

    (6.72) (8.01) (6.53) 

FMNEs    0.428 0.965** 0.634 

    (1.04) (2.27) (1.47) 

Ln(R&D workers) 0.823*** 0.985*** 0.667*** 0.783*** 0.947*** 0.615*** 

 (5.89) (6.61) (4.86) (5.70) (6.53) (4.50) 

Ln(Physical asset) -0.0231 -0.00307 -0.0376** -0.0227 -0.00322 -0.0352* 

 (-1.28) (-0.17) (-1.97) (-1.28) (-0.19) (-1.87) 

Ln(Average years of education) 0.592***  2.825*** 0.589***  2.769*** 

 (4.56)  (9.79) (4.70)  (9.80) 

Ln(Average years of experience)  0.0562 -2.088***  0.0607 -2.039*** 

  (0.47) (-7.72)  (0.53) (-7.66) 

Regional Dummy Yes Yes Yes Yes Yes Yes 

Year Dummy Yes Yes Yes Yes Yes Yes 

Industry Dummy Yes Yes Yes Yes Yes Yes 

N 189,710 189,710 189,710 189,710 189,710 189,710 

 Note: *** denotes 0.1% significance; ** denotes 1% significance; * denotes 5% significance. Estimation is by constant dispersion Negative Binomial Regression 

with robust standard errors. R&D workers are the logarithm of the real number. Physical asset, average years of education and average years of experience are the 

logarithm of the real number plus 0.0001. 

Relative patent productivity premium  p-value  p-value  p-value  p-value  p-value  p-value 

Non-MNEs  δ 1.32 0.002 1.88 0.0000 1.31 0.0103 1.42 0.0001 1.96 0.0000 1.43 0.0079 

MNEs  γ 2.92 0.000 3.08 0.0000 3.37 0.0000       

DMNES  γ1       4.06 0.0000 3.99 0.0000 4.89 0.0000 

FMNES  γ2       0.55 0.0000 1.02 0.0229 1.03 0.1426 

 p-value p-value p-value p-value p-value p-value 

H0: Non-MNEs= MNEs 0.0075 0.0082 0.0073       

H0: Non-MNEs= DMNEs       0.0011 0.0007 0.0027 

H0: Non-MNEs= FMNEs       0.0839 0.0279 0.05851 

H0: DMNEs= FMNEs       0.0005 0.0002 0.0042 
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Appendix A Variable list 

Individual variables Definitions 
Annual wage (SEK) The annual wage deflated by producer price index (PPI). 

Female A dummy variable equal to one if the worker is female and zero 

otherwise. 

Swedish A dummy variable equal to one if the worker is Swedish and zero 

otherwise. 

Age The age of the worker. 

Education The years of education. 

Experience The years of experience, equal to age-education-7. 

Firm variables  
Patent application The number of patent application in a given year. 

Patent citation The number of patent citation in a given year. 

Share of stayers 
Number of R&D workers who stay in firm i in year t, t-1 or t-2, 

share of total R&D worker. 

Share of workers with non-MNE 

experience  

Number of R&D workers who worked in another non-MNE for 

one or more of the years between years t-3 and t-1 and hired by 

firm i in year t, t-1 or t-2, share of total R&D worker. We also 

require that these workers did not work in an MNE during years t-

3, t-2 and t-1. 

Share of workers with MNE 

experience 

Number of R&D workers who worked in a MNE for one or more 

of the years between years t-3 and t-1 and are hired by firm i in 

year t, t-1 or t-2, share of total R&D worker. 

Share of workers with DMNE 

experience 

Number of R&D workers who worked in a DMNE for one or 

more of the years between years t-3 and t-1 and are hired by firm i 

in year t, t-1 or t-2, share of total R&D worker. 

Share of workers with FMNE 

experience 

Number of R&D workers who worked in a FMNE for one or 

more of the years between years t-3 and t-1 and are hired by firm i 

in year t, t-1 or t-2, share of total R&D worker. 

Firm size Total employment. 

R&D worker The number of R&D workers. 

Physical asset Physical asset deflated by producer price index (PPI). 

Average years of education The average year of education of the firms. 

Average years of experience The average year of experience of the firms. 

Labour productivity The deflated value of physical asset divided by the number of 

employees. 

Capital intensity The deflated value of turnover divided by the number of 

employees. 
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Appendix B Correlation matrix of wage equation 

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

(1) Annual wage (SEK) 1.00          

(2) Female -0.21  1.00         

(3) Swedish 0.04  -0.03  1.00        

(4) Age, years 0.17  -0.05  0.05  1.00       

(5) Education, years 0.28  0.06  -0.01  -0.19  1.00      

(6) Experience, years 0.12  -0.06  0.05  0.99  -0.35  1.00     

(7) Firm size, total employment 0.04  0.02  -0.04  0.06  0.04  0.05  1.00    

(8) Labour productivity (SEK) 0.08  -0.01  0.01  0.01  0.04  0.00  0.02  1.00   

(9) Capital intensity (SEK) 0.03  -0.01  0.01  0.03  0.01  0.03  -0.02  0.28  1.00  
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Appendix C Correlation matrix of patent production function 

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

(1) Number of patent applications 1.00            

(2) Number of patent citations 0.79  1.00           

(3) Share of stayers -0.03  -0.02  1.00          

(4) Share of workers with non-MNE experience 0.02  0.02  -0.78  1.00         

(5) Share of workers with MNE experience 0.02  0.01  -0.53  -0.12  1.00        

(6) Share of workers with DMNE experience 0.02  0.01  -0.41  -0.09  0.78  1.00       

(7) Share of workers with FMNE experience 0.01  0.01  -0.35  -0.08  0.66  0.10  1.00      

(8) Number of R&D workers 0.01  0.00  -0.04  0.03  0.01  0.01  0.01  1.00     

(9) Physical asset (SEK) 0.00  0.00  -0.02  0.01  0.03  0.03  0.01  0.04  1.00    

(10) Average years of education 0.03  0.02  -0.58  0.46  0.30  0.24  0.19  0.06  0.04  1.00   

(11) Average years of experience 0.01  0.00  -0.43  0.35  0.20  0.16  0.13  0.05  0.06  0.84  1.00  
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Appendix D Descriptive statistics distributed on firm ownership, 2001–2010  

 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

non-MNEs Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean 

Annual wage 

(SEK) 

298,4

12  

298,7

20  

304,2

07  

305,6

74  

326,1

81  

355,1

76  

380,9

71  

418,8

11  

428,7

17  

435,7

80  

Female 0.45  0.48  0.48  0.47  0.47  0.47  0.47  0.45  0.46  0.48  

Swedish 0.82  0.82  0.82  0.82  0.81  0.81  0.81  0.80  0.80  0.80  

Age, years 42.99  43.18  43.61  43.62  43.93  43.95  43.90  43.63  43.89  44.07  

Education, years 13.88  13.93  13.94  13.81  13.86  13.88  13.96  13.99  14.03  14.08  

Experience, 

years 

22.11  22.25  22.68  22.81  23.07  23.07  22.94  22.64  22.86  22.99  

Labour 

productivity 

(SEK) 

1,540

,769  

1,519

,328  

1,587,

315  

1,822,

543  

2,127

,954  

2,200

,716  

2,262

,688  

2,366

,105  

2,266

,588  

2,431

,330  

Capital intensity 

(SEK) 

1,056

,550  

863,7

80  

917,2

19  

1,071,

379  

1,850

,348  

1,392

,776  

1,393

,501  

1,420

,004  

1,711

,230  

1,804

,530  

Number of 

observations 

117,8

49  

124,9

94  

130,2

12  

121,3

99  

125,0

68  

133,6

64  

139,3

62  

139,7

88  

143,3

23  

145,2

88  

DMNEs Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean 

Annual wage 

(SEK) 

330,6

55  

336,0

00  

341,8

45  

354,9

13  

381,7

75  

412,8

83  

446,0

67  

475,9

73  

492,2

13  

505,5

59  

Female 0.29  0.29  0.29  0.29  0.29  0.30  0.29  0.32  0.32  0.33  

Swedish 0.83  0.83  0.83  0.83  0.83  0.83  0.82  0.82  0.81  0.81  

Age, years 42.07  42.68  43.04  43.50  43.51  43.59  43.53  43.51  43.61  44.00  

Education, years 13.31  13.33  13.37  13.41  13.46  13.53  13.61  13.72  13.73  13.78  

Experience, 

years 

21.76  22.35  22.67  23.09  23.05  23.06  22.91  22.79  22.88  23.22  

Labour 

productivity 

(SEK) 

2,451

,902  

2,501

,142  

2,618,

998  

3,167,

104  

3,487

,556  

4,211

,468  

4,945

,104  

4,834

,097  

4,373

,945  

4,853

,810  

Capital intensity 

(SEK) 

876,5

22  

870,7

18  

821,9

89  

961,2

09  

894,3

97  

936,8

08  

1,134

,825  

1,098

,912  

1,214

,008  

1,255

,729  

Number of 

observations 

159,7

73  

160,1

11  

153,7

85  

151,7

10  

155,5

00  

149,9

45  

153,4

84  

166,5

29  

157,4

20  

159,4

13  

FMNEs Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean 

Annual wage 

(SEK) 

329,3

32  

336,1

78  

342,7

85  

358,0

26  

383,6

09  

415,2

29  

444,5

92  

485,5

08  

496,4

00  

514,9

94  

Female 0.33  0.31  0.32  0.32  0.33  0.33  0.34  0.35  0.34  0.34  

Swedish 0.82  0.83  0.82  0.82  0.82  0.81  0.81  0.80  0.80  0.80  

Age, years 41.99  42.72  42.88  43.32  43.58  43.69  43.67  43.64  43.78  43.98  

Education, years 13.03  13.04  13.14  13.20  13.28  13.36  13.44  13.49  13.58  13.59  

Experience, 

years 

21.96  22.68  22.73  23.12  23.30  23.32  23.24  23.15  23.20  23.39  

Labour 

productivity 

(SEK) 

2,988

,253  

3,088

,711  

3,496,

594  

3,523,

920  

4,019

,337  

4,141

,130  

4,340

,424  

4,707

,259  

4,566

,600  

4,880

,580  

Capital intensity 

(SEK) 

596,8

88  

654,6

41  

813,4

94  

734,6

08  

876,2

20  

864,4

68  

901,2

83  

947,9

83  

1,040

,520  

1,018

,472  

Number of 

observations 

120,6

46  

135,7

12  

133,7

14  

138,7

80  

140,7

65  

153,1

48  

168,2

29  

171,6

86  

182,9

05  

184,8

77  

 

  



38 
 

Appendix E Descriptive statistics of non-MNEs, 2001–2010 

  2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Number of patent applications 0.02  0.06  0.06  0.07  0.08  0.09  0.12  0.10  0.02  0.02  

Number of patent citations 0.16  0.38  0.39  0.44  0.48  0.54  0.45  0.29  0.03  0.02  

Share of stayers 0.56  0.59  0.61  0.69  0.70  0.70  0.69  0.71  0.72  0.87  

Share of workers with non-MNE experience  0.31  0.28  0.26  0.20  0.20  0.21  0.21  0.20  0.19  0.09  

Share of workers with MNE experience 0.14  0.13  0.13  0.11  0.10  0.10  0.10  0.10  0.09  0.04  

Share of workers with DMNE experience 0.10  0.09  0.09  0.07  0.06  0.06  0.06  0.05  0.05  0.02  

Share of workers with FMNE experience 0.05  0.05  0.05  0.04  0.04  0.04  0.05  0.05  0.05  0.02  

Number of R&D workers 2.76  2.88  2.79  2.38  2.39  2.42  2.41  2.43  2.49  2.47  

Firm size, total employment 19.55  19.60  18.81  16.66  16.38  16.92  16.52  15.54  15.04  15.10  

Physical asset (thousand SEK) 26,109  22,790  20,805  20,571  21,191  19,564  18,289  16,277  18,971  18,633  

Average years of education 9.85  8.82  8.84  7.04  6.82  6.83  6.81  6.65  6.53  6.42  

Average years of experience 15.73  14.30  14.36  11.66  11.32  11.36  11.35  11.08  10.98  10.70  

Number of observations 12,571  13,442  14,587  16,837  18,628  19,918  21,537  23,148  23,684  25,358  


