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Abstract

Private sector R&D is largely concentrated in a few multinational companies (MNCs), which
thus play an important role in the creation of knowledge and technology in the economy.
The mobility of labor between these firms and the rest of the economy is therefore an
important mechanism for the diffusion of knowledge. This paper analyses in great detail
the flow of labor between firms with specific emphasis on flows to and from R&D intensive
MNCs. Using linked employer-employee data for Denmark, we match employees moving
from R&D intensive MNCs to other employees switching jobs. We find that employees are
more inclined to move between R&D intensive MNCs and their subsidiaries rather than
between these firms and other firms in the economy. This is particularly true for high skill
employees. Our results suggest that other domestic firms are to a larger extent kept out of
the ‘knowledge spillover’ loop, which provide them with fewer opportunities to learn from
the R&D intensive MNCs. In other words, R&D intensive MNCs and their subsidiaries form a
kind of sub labor market within the national labor market; employees exhibit higher
mobility within this group of firms than between this group and the rest of the labor
market.
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1 Introduction

Private sector R&D is concentrated in a few multinational companies (MNCs). In 2015, the top 2500
R&D firms worldwide invested more than 90% of the global business enterprise expenditure in R&D
(Guevaraetal, 2015). Top R&D investors thus play an important role in the creation of knowledge
and technology in the economy. The integration of these firms in the broader economy is therefore
important in order to create knowledge spillovers to the rest of the economy, through various
spillover mechanisms such as flows of employees from one firm to another.

Labor mobility is akey mechanism in interfirm knowledge transfer (Song et al., 2003). When labor
moves from one firm to another it transfers formal knowledge as well as tacit skills (Almeida and
Kogut, 1999). Therefore, hiring can be used by firms to gain access to new knowledge and new
skills (Palomeras and Melero, 2010). Similarly, studies of labor mobility from MNCs closing down
have shown that the former MNC employees constitute a desirable pool of knowledge and are in
high demand among local firms (Sofka et al., 2014). Interfirm knowledge transfers are not only
created directly by the mobility of labor, but also by the informal networks between firms created
by labor mobility (Lengyel and Eriksson, 2017). The extent to which labor mobility transfers
knowledge is enhanced if the two organizations are proximate in terms of knowledge distance
(Palomeras and Melero, 2010), and if the receiving firm has significant absorptive capacity (Cohen
and Levinthal, 1990).

Itis thus important that labor flows from R&D intensive MNCs to the rest of the economy, for the
diffusion of new knowledge and the creation of networks among firms.

Previous literature has investigated labor flows from MNCs to non-MNC firms in the same country.
For example, using data on Norwegian manufacturing firms for the period 1990-2000, Balsvik
(2011) investigates the productivity spillovers that arise when employees leave MNCs to work at
non-MNCs. Relatedly, Poole (2013) presents evidence of positive spillovers from MNCs to non-
MNCs, which is associated with worker maobility, in the context of Brazil. Falck (2016) contains an
exploratory analysis of labor mobility patterns in Sweden, framed in terms of evidence of
opportunities for spillovers from MNCs to domestic non-MNCs. Distinct from the MNC literature, but
relevant for our discussion, Stoyanov and Zubanov (2014) analyze Danish employer-employee data
to investigate the productivity spillovers that arise when employees are hired from technologically -
superior firms, and in particular they focus on the distribution (between the firm and the focal
employee) of the financial gains that are generated by these spillovers. Tambe and Hitt (2014)
investigate spillovers due to employee mobility in the IT sector.

This paper makes several contributions to the literature. First, we focus on the labor flows of the top
R&D investors. Our focus on R&D intensive MNCs is an interesting addition, because previous work
has suggested that the labor mobility of high-skill workers (presumably more common in top R&D
investors) is associated with especially high spillovers (Poole, 2013). Our focus on R&D intensive
MNCs can be expected to be particular relevant for policy-makers, whose interest in promoting R&D
investments is linked to the understanding of the behaviour of R&D intensive firms. Second, instead
of focusing only on MNCs vs non-MNCs (e.g. Balsvik, 2011), we also distinguish between foreign
and domestic MNCs, where domestic MNCs are distinguished from other domestic firms. We
therefore identify three categories of firms: i) foreign MNCs, having the headquarter located outside
Denmark; ii) domestic MNCs, headquartered in Denmark, and; iii) other domestic firms. This is
important because it allows us to investigate whether domestic MNCs act as a bridge in the labor
market between foreign MNCs and the other domestic firms. Third, we complement previous studies



with evidence on the effects on wages, where previous work has generally focused on productivity.
Wages are an important component of labor market transitions (Haltiwanger et al., 2018b), and we
are able to overcome data limitations that faced previous work in the area to present new results.
Fourth, while previous literature investigating spillovers from MNCs to non-MNCs has focused on
other countries, we provide new evidence from Denmark.

In this paper, we analyse the antecedents of labor mobility with a specific emphasis on labor
mobility between MNCs and the rest of the economy, and on the consequences of moving between
firms on employees’ wages. To do this, we construct a unique dataset by merging two datasets. The
first dataset is taken from the European Commission’s EU Industrial R&D Investment Scoreboard,
which contains economic and financial data for the top corporate investors worldwide as well as
data on the corporate structure of the firms allowing us to identify subsidiaries. The other dataset is
constructed from registry data for the entire Danish economy containing detailed data on all firms,
workplaces, employment relations and employees for all years from 1980 until 2014. Each
individual can be tracked over time allowing us to analyse the antecedents of labor mobility.

Our results suggest that, to some degree, there is segmentation in the labor market. Labor flows
from R&D intensive MNCs to the rest of the economy are relatively limited. Employees at R&D
intensive MNCs are less likely to take subsequent jobs at firms that are not R&D intensive MNCs,
and are more likely to take subsequent jobs at R&D intensive MNCs. The probability of employees
moving from domestic MNCs to other domestic MNCs is particularly high. Moreover, we also o bserve
that jobs at R&D intensive MNCs offer a 5% wage premium.

This paper is structured as follows. In section 2 we discuss previous research and derive our
research questions. In section 3 we describe the sources of data, while data are described in section
4. Section 5 contains the analyses and results, which are followed by a robustness analysis in
section 6. The conclusions are presented in section 7.

2. Background

Labour mobility is the main mechanismof knowledge transfer from universities to firms (Bekkers
and Freitas, 2008). The same holds true in the case of interfirm knowledge transfer (Song et al.,,
2003). When labour moves from one firm to another, it transfers formal knowledge as well as tacit
skills (Almeida and Kogut, 1999). Therefore, hiring can be used by firms to gain access to new
knowledge and new skills (Palomeras and Melero, 2010). Apart from the intentional knowledge
acquisition through hiring, labour mobility can also create knowledge spillovers (Maliranta et al,
2009).

In this paper, we are particularly interested in labour market dynamics (knowledge transfer and
knowledge spillovers mechanisms) generated when at least one of the firms involved is a big MNC.

Knowledge and productivity spillovers from MNCs can take various forms (Crespo and Fontoura,
2007; Falck, 2016; Di Ubaldo et al., 2018). The location of MNCs in a region can generate
demonstration effects, as domestic firms imitate MNCs. Spillovers may also arise if domestic firms
can benefit from operating in the same markets, ecosystems, and supply chains as MNCs. For
example, the demand arising from MNCs could provide domestic firms with opportunities to invest
in upgrading in order to provide high-quality inputs for next-generation products. Domestic firms
could also benefit from proximity to MNCs by buying their products and services and benefiting
from the knowledge embodied in these. However, these spillover mechanisms may not be effective



if MNCs are secretive in their business processes, and if MNCs are vertically integrated, or if MNCs
source from abroad.

Labor mobility is another frequently-mentioned spillover mechanism (e.g. Audretsch and Keilbach,
2005, Gorg and Strobl, 2005). Individuals who work at high-capability MNCs may accumulate
valuable tacit knowledge, enhance their professional skills and practice efficient routines, such that
they may be able to take this valuable knowledge with them if they start new jobs in other firms. In
this way, best-practice is diffused and hiring firms enjoy productivity spillovers. Most of the studies
consider mobility across companies as frictionless, and focus on the potential spillovers deriving
from this particular mechanism of knowledge diffusion. We seek to complement these studies by
providing evidence on the effectiveness of this labour flows channel for productivity spillovers.
While data limitations have hampered previous research on this topic, we provide new evidence
from a rich database. In particular, we are interested in disentangling labour flows from and to
foreign MNCs, domestic MNCs and other domestic firms.

Concerning Knowledge transfer from MNCs, studies of labour mobility from MNCs closing down
have shown that the former MNC employees constitute a desirable pool of knowledge and are in
high demand among local firms (Sofka et al.,, 2014). Interfirm knowledge transfers are not only
created directly by the mobility of labour, but also by the informal networks between firms created
by labour mobility (Lengyel and Eriksson, 2017). The extent to which labour mobility transfe rs
knowledge depends on the knowledge distance between the two organizations, being short enough
to allow for complementarities to arise (Palomeras and Melero, 2010), and the absorptive capacity
of the receiving firm (Cohen and Levinthal, 1990).

In a study on labour mobility of R&D workers in Denmark, Kaiser et al (2015) find that mobility of
R&D workers between firms increases the total firm level inventions if one of the two firms
involved in the transfer was patent active in the past. MNCs with relatively large R&D investments
are also highly patenting firms (Dernis et al, 2019), so if these firms form a separate labour market
in the host economy, this limits the effectiveness of the knowledge transfer mechanism via labour
mobility. Taking again the Danish case as an example, Kaiser et al. (2018) show that the impact of
R&D worker mobility for the hiring firm innovation output can be beneficial depending on two
conditions: the R&D worker has a mixed background of academic and private sector experiences
and/or the receiving firm has an internal research culture. Big R&D multinationals are companies
with a proven internal research culture, given they are highly involved in scientific publication
activities (Camerani et al, 2018), which makes them an appropriate environment for newly-hired
R&D workers to thrive.

Itis thus important that labour flows from R&D intensive MNCs to the rest of the economy, for the
diffusion of new knowledge and the creation of networks among firms.

Previous literature has investigated labour flows from MNCs to non-MNC firms in the same country.
Apart from the already mentioned studies on Denmark (Kaiser et al, 2015 and 2018), Balsvik
(2011) investigates the productivity spillovers that arise when employees leave MNCs to work at
non-MNCs using data on Norwegian manufacturing firms for the period 1990-2000. Relatedly,
Poole (2013) presents evidence of positive spillovers from MNCs to non-MNCs, which is associated
with worker mobility, in the context of Brazil. Falck (2016) contains an exploratory analysis of
labour mobility patterns in Sweden, framed in terms of evidence of opportunities for spillovers from
MNCs to domestic non-MNCs. Distinct from the MNC literature, but relevant for our discussion,
Stoyanov and Zubanov (2014) analyze Danish employer-employee data to investigate the
productivity spillovers that arise when employees are hired from technologically -superior firms, and
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in particular they focus on the distribution (between the firm and the focal employee) of the
financial gains that are generated by these spillovers. Tambe and Hitt (2014) investigate spillovers
due to employee mobility in the IT sector.

An alternative startingpoint is the literature on labour flow networks (Guerrero and Axtell, 2013;
Haltiwanger et al., 2018a; Sorkin 2018). In this literature, firms are heterogeneous, have different
productivities, and employees generally seek jobs in high-productivity firms. Employees therefore
seek to ‘move up the jobladder’ (Haltiwanger et al., 2018a). Analysis of moves from employer to
employer can reveal the preferences of employees for different firms (Guerrero and Axtell, 2013;
Sorkin, 2018).

The labour flow networks model can be summarized as follows: there is a hierarchy of employers.
Higher-ranked employers provide higher-paid jobs to highly skilled individuals. Lower-ranked
employers are less attractive to employees. Employees do not move randomly, but rather try to find
a job at a higher-ranked employer, although of course jobs at high-ranking firms are more
competitive.

The predictions from this labour flow networks theory, therefore, are that R&D intensive MNCs are
an elite set of firms, and individuals working at these firms are highly skilled workers, perhaps with
a preference for working at foreign MNCs rather than domestic MNCs. Many workers will be happy
with their jobs and will not move. For those that do move, they will try to stay within the elite club
of firms. Only the lower ability workers will move from R&D intensive MNCs to a firm outside this
elite club, and this will probably not be a voluntary move. Overall, this limits the effectiveness of
labour flows as a mechanism of knowledge transfer from R&D intensive MNCs to the wider
economy.

Research question 1: Do R&D intensive MNCs form a separate labour market?

Research question 2: Within the category of R&D intensive MNCs, is there a clear separation
between subsidiaries of foreign R&D intensive MNCs and domestically based R&D intensive MNCs?

Job-to-job moves of workers may play a role in productivity enhancing re -allocation of workers
(Haltiwanger etal., 2018a), and this seems to be consistent with the fact that a substantial amount
of wage dispersion takes place between firms (Davis and Haltiwanger, 1991); at least to the extent
at which the high productivity dispersion in the economy matches that of wages. Previous works
(e.g. Oi and Idson, 1999) show that firm size contributes in explaining wage gaps across workers;
larger firms, where the management can afford paying higher (and more heterogeneous) wages,
are able to provide wage-premiums. This would influence the choices of employees when searching
for a new job. Indeed, since an important share of lifetime wage growth is associated to firm-
specific experience and interfirm maobility (Mincer and Jovanovic, 1981), holding everything else
equal, workers will try to move to companies able to pay a higher premium. An emerging stream of
literature investigates wage growth as individuals move from one category of employer to another
(e.g. Haltiwanger et al,, 2018b), although to our knowledge there is no such evidence for labor flows
into and out of R&D investing multinationals.

Therefore, R&D intensive MNCs have the capacity to employ more skilled workers, as we will show
in the descriptive statistics. Sorkin (2018, p1343) finds that about 20% of the variation in earnings
is due to a firm-specific effect, suggesting that some firms pay higher wages, in general, than
others. R&D intensive MNCs can therefore be expected to pay wage premiums to all workers to
guarantee to be able to attract (at least part of) the most talented workers. Their higher capital to
worker ratio, advanced technological capabilities, exposure to MNC rules, routines, and corpor ate
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culture, as well as the accumulation of tacit knowledge in a challenging working environment may
eventually enhance their workers’ capacities, and compensate for the cases where the worker is less
productive (or skilled) than expected. For this reason we postulate that, all else equal, workers that
move to an R&D intensive multinational are granted with wage premiums with respect to workers
that move to other companies.

Research question 3: Moving to R&D intensive MNCs provides workers with higher wages

3. Data

In addressing our research questions, we investigate labor mobility patterns in Denmark, and we
take as a point of departure the whole of private sector employees in Denmark in 2012-2014. This
information is retrieved from the Danish linked employer-employee database (IDA), which provides
us with detailed information on all individuals and firms in the Danish economy. IDA data are
available from 1980 onwards, but we restrict the analysis to the period 2012-2014 as data for the
corporate structure of R&D intensive multinationals are available from 2012, and the final year of
IDA was 2014 at the time of conducting the analysis. IDA’s universal and longitudinal character
allows us to identify the career trajectory for all workers in the Danish economy, which includes
change of employers. To measure job mobility, we identify the employment relation in the following
calendar year. In our sample, we exclude allindividuals who move out of employment, i.e. become
unemployed, emigrate, start an education, or otherwise exit the labor market.

To assure that mobility events are not driven by firm exit, we also exclude mobility events following
the closure of the firm. Based on this criterion, we have a total sample of just above 4.4 million
workers, averaging around 1.47 million workers for each of the three years considered. This sample
decreases further as we set additional employment restrictions for the individual workers. First,
workers are required to have a full time contract in both years. Second, we only include workers
who have been employed for at least one year. Third, in case a worker changes job, s/he must have
been employed at the new employer for at least 90 days. These restrictions lower the sample to 2.5
million observations.?

To identify R&D intensive MNCs, we rely on the “EU Industrial R&D Investment Scoreboard.” Given
the data restrictions (i.e. 2012 onwards, as mentioned above) for the corporate structure data, to
which we merge the ‘Scoreboard data’, we therefore focus on the years 2012-2015. The
‘Scoreboard’ dataset is built from the annual reports and provides a ranking of the world’s top 2500
corporate R&D investors., For each year, we identify Danish MNCs that are present in the
Scoreboard, Danish subsidiaries of these MNCs, and subsidiaries in Denmark of foreign MNCs.?
Collectively, these three groups are referred to as Scoreboard (SB) firms. When necessary we
distinguish between the three groups. Firms in the rest of the private sectors are referred to as non-
SB firms. Based on this information, we identify 1191 unique SB firms (204 Danish SB firms and
their subsidiaries, and 1021 foreign SB firm subsidiaries).? Using the unique firm identifiers, SB
firms and Danish subsidiaries are matched with the employment register to identify their
employees.

! In ouranalysis, we also run regression analysis on the unrestricted sample. The restrictions hardly change the results.
2 Thefull scoreboard is freely accessible at the webpage of the JRC-B3-IRITEC: http://iri.jrc.eceuropa.eu/home

3 Information on subsidiaries is obtained directly from Bureau van Dijkusing the corporate structure of SB firms in the
period 2012-2015. Overall,Scoreboard firms are linked to about 600,000 subsidiaries.

“Thetwo numbersdonotaddup to 1214as some subsidiaries change parent company from Danish SB to Foreign SB.
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The registry data contain data on employees and on firms, while it is the Scoreboard data that allow
us to group some firms into conglomerates. The structure of the data is illustrated in figure 1. This
entails that only conglomerates where the parent company is on the Scoreboard are identified, and
firms referredto as non-Scoreboard firms may very well be part of a conglomerate which is not
included in the Scoreboard data. Any potential conglomerates that are not listed on the Scoreboard
would correspond to cases of conglomerates with relatively low R&D investments.

Figure 1: Matching SB firms and register

Scoreboard firm/Multinational conglomerate.
Domestic or foreign

/N .

Subsidiary in Denmark. Non-SB firm.

! I
! I
A Danish firm/legal unit I ADanish firm/legal unit
|
(Own Danish VAT number) 1 (Own Danish VAT number) :

e e e o e g e = = =
/’K\
// \
L4

Employees 1 11 Employees 1

4. Descriptive statistics

Firms appearingin the EU Industrial R&D Investment Scoreboard account for a significant share of
economic activity in Denmark measured by employment, innovation activity, and R&D expenditures.
Domestic firms listed on the Scoreboard are the largest and most innovative, but subsidiaries of
foreign SB firms are still larger and more innovative compared to non-SB firms.

Table 1 shows the innovation activities of subsidiaries of SB firms compared to non-SB firms in
Denmark, where innovation is defined as the introduction of a new product or service. The table is
created by merging our data with the 2013 Community Innovation Survey for Denmark.

SB subsidiaries are more innovative than other firms along all the innovation measures considered,
but domestic subsidiaries are more innovative than foreign ones. A potential reason might be the
overrepresentation of wholesale activities among foreign subsidiaries. Among the domestic
subsidiaries, 61% have introduced a product and/or service innovation, while the same holds true
for 39% of the foreign SB subsidiaries and for 24% of other private firms (non-SB firms).
Differences among the three groups in the other types of innovation are smaller, but the ranking is
the same: domestic SB firms and their subsidiaries are the mostinnovative while non-SB firms are
the least innovative. The reason why the difference is strongest when looking at product innovation
may be relatedto the type of activities that the various firms undertake in Denmark. In any case,
the observed differences in innovation activities are in line with the differences in R&D spending,
which is consistent with the conceptualization of new product and/or services as the main output of
R&D activities.



Table 1 — R&D and Innovation activities

Domestic SB firms and Subsidiaries of Other private firms in

their subsidiaries foreign SB firms  Denmark

New product and/or service 61.29% 38.82% 24.49%
New process 50.00% 30.20% 25.14%
New market 54.84% 41.18% 31.09%
New organisation 64.52% 45.88% 35.50%
R&D expenditures

Mean 3598 230 0.388

P25 0 0 0

Median 225 0 0

P75 2897 0.54 0

Sum 2230.60 586.53 1736.76

per 1000 FTE 2791 796 329

per Sales 933 582 0.13
Av. Sh f SB fi total -

v.ooohare s o 'm0 65740 0.53%

international R&D expenditure

Note: R&D expenditures in millions of euro in 2013. ‘per FTE' is millions per 1000 FTE and ‘per Sales’ is euros of R&D
expenditures per millions of euros in sales.

Indeed, from table 1 we can see that the average non-SB firm invests 0.388 million euros in R&D,
while foreign and domestic subsidiaries invest 2.3 and 36 million euros, respectively. While SB
subsidiaries account for 12% of total employment, they account for almost 2/3 of private sector
R&D in Denmark. The lion’s share of these expenditures is represented by subsidiaries of dome stic
SB firms. Among non-SB firms, less than a quarter have R&D expenditures at all (the 75th
percentile is zero) while less than half of foreign SB subsidiaries have R&D expenditures (the
median is zero). Thus, domestic SB firms and their subsidiaries do not just spend more on R&D on
average;they are also more likely to spend anything at all on R&D. The domestic SB firms and their
subsidiaries also have the highest R&D intensity, with 27.9 million euros of R&D per 1000 FTE
employment or 9.3 euros of R&D per million euros of sales.

By aggregating the R&D expenditures of the subsidiaries and comparing the result to the total
international R&D expenditures of the SB firm as reported in the SB data, it is possible to calculate
the share of total R&D located in Denmark. The R&D expenditures by foreign SB subsidiaries
amounts to 0.5% of the total international SB firm R&D expenditures for foreign SB firms, while the
corresponding value for domestic SB subsidiaries is 66%. This highlights that domestic subsidiarie s
include parent firms and that MNCs often have most of their R&D expenditures in their home
country. However, it must be keptin mind that foreign subsidiaries still spend much more than other
private sector firms on R&D in Denmark.®

®> The differences between the foreign SB subsidiaries and domestic SB firms and their subsidiaries cannot be attributed to
the latter groupincluding the 25 Danish SB firms themselves, as alarge share of the SB firms appear very smallin the
registry dataand are not covered by the FUI survey, cf. earlier. Instead, itindicates a corporate structure among SB firms
where activities in the home countryare separated intoanumber of distinct and legally independent firms, e.g. a large
domestic SB firm may have a separate R&D subsidiary and not justaR&D department.
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5. Analysis and results

5.1 Variables

5.1.1 Dependent variables

The job mobility part of our analysis addresses our first two research questions. First, we want to
investigate mobility patterns of employees who work for SB firms compared to workers employed in
non-SB firms. As mentioned earlier, we identify a mobility event when a worker changes employer.
Second, besides identifying mobility, we distinguish between mobility to SB firms (which we
disaggregate into Danish vs foreign SB firms), or to non-SB firms. The dependent variable is a
categorical variable with three categories: 1) the worker remains at the same employer; 2) the
worker switches employer and the new employer is not a SB firm; 3) the worker switches employer
and the new employeris a SB firm. The first category is the reference category. In the final model,
the dependent variable has four categories as we distinguish between new jobs at foreign and
domestic SB firms.

In addition to job mobility, we developed a third research question to investigate wage growth
following the job change. Wage levels are derived by identifying annual salaries obtained from a
particular employer and the number of hours worked. This allows us to identify hourly wages, which
is easily comparable across workers. The dependent variable “Wage growth” is measured as
differences in the logarithm of hourly wage between t and t+1.

5.1.2 Independent variables

Employed at a Scoreboard firm. Based on the Scoreboard dataset, we create a dummy variable
indicating whether a worker is employed at a SB firm, both considering mother companies and
subsidiaries. Here we also make a distinction between Danish and foreign SB firms.

Gender and age. For all workers we have information on gender and create a dummy variable
indicating if the worker is female. We have also information on the year of birth, which allows us to
calculate the age of all workers in our sample.

Tenure and job experience. Tenure is a continuous variable that indicates the number of years a
personhas been employed at the (previous) employer. Job experience is a continuous variable that
measures the total years that have passed since the first time we observe the person in the
employment register. Because the register starts in 1980, we have no information on employment
history prior this data.

Wage and skill levels. For wage level, we use the above-mentioned hourly wage rate for the work.
As an indicator for skill level, we use the ISCO first-digit occupational categories (see Table 2). All
workers are subsequently divided in three skill set categories: high, middling and low. We create a
dummy variable for each worker corresponding to the respective skill category.

Region and industry. For regions, we identify the municipality in which a worker is employed. This
municipality information is aggregated to the NUTS3 level; Denmark is separated in 12 NUTS3 level
regions. We also control for industry by creating dummies for the two-digit NACE rev.2 industry
codes.
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Table 2: ISCO and Skill level

First digit of
ISCO-08 ISCO-08 label Group
1 Managers High
2 Professionals High
Technicians and Associate )
3 ) High
Professionals
4 Clerical Support Workers Middling
5 Services and Sales Workers Low
7 Craft and Related Trades Workers Middling
8 Plant and Machine Operators and Middling
Assemblers
9 Elementary Occupations Low

5.2 Descriptive statistics

Figure 2 shows the median wage for the eight occupational groups sub-divided into domestic SB,
foreign SB and non-SB private sector firms.

Figure 2- Median wages across occupations and typology of firm

5 fiags s Tec 5 Cleric Services Cr&f Y

Managers Professionals Technicians Clerica Services and Crat and Plart and Elemerntary
and associate Support  SalesWorkers Related Machine Occupdaions
professionals  Workers Trades Operatars and

Waorkers As=emblers

+ Domestic scoreboard firm & Foreign scoreboard firm a MNon-scoreboard frm

Note: Median wages in Euro/hour, average for 2012-2014

Figure 2 shows that median wage is lowest in non-SB firms for most occupation categories. The
group with the highest median wage is managers of domestic SB firms, which is likely to reflect a
“home bias” and subsequent headquarter dominance in the upper echelon of the organization’s
workforce.

In Table 3, we present the descriptive statistics for the sample. Approximately 3 percent of all
workers change job (move) in our sample, where about 2.7 percent move to a non-SB firm and 0.3
percent move to a SB firm. As mentioned before, 18 percent are employed at an SB firms, and this
is divided roughly equally between Danish SB firms (and their subsidiaries) and foreign SB firms.
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Since we concluded that the number of Danish SB and their subsidiaries are roughly 20 percent of
all SB firms, we can conclude that Danish SB firms and their subsidiaries are much larger. The
average growth in hourly wage equals roughly 3 percent. Approximately 31 percent of workers in
oursample are female, and the average age is nearly 43 years. Average education is 14 years,
which correspond to an upper secondary education or a short-cycle tertiary degree, and the average
work experience is approximately 24 years. Workers eam on average 213 DKK per hour (28.5 EURO)
and 40 percent are in an occupation category that is classified as high.

Table 3: Descriptive statistics

full sample n=2.530.720 CEM sample n=1937.075
Move to non-SB firm 0.027 0.162 0.026 0.160
Move to SB firm 0.003 0.057 0.003 0.059
Move to Foreign SB
firm2 0.001 0.038 0.002 0.039
Move to Domestic SB
firm 0.002 0.042 0.002 0.044
wage growth 0.030 0.126 0.030 0.123
Scoreboard firm (any) 0.180 0.384 0.222 0415
Scoreboard firm
(domestic) 0.092 0.289 0.112 0.316
Scoreboard firm
(foreign) 0.088 0.283 0.109 0312
Gender 1309 0462 1.285 0451
age 42725 11172 42870 10930
education (yrs.) 13919 2322 13938 2209
Experience (yrs.) 24159 9.122 24856 8601
Tenure (in previous
firm) 7435 6.493 7742 6616
In(hourly_wage) 5363 0409 5378 0411
Occupation. High 0409 0492 0415 0493
Occupation. Middling 0.246 0431 0.256 0437
employment_size 1988826 5410.731 2044.165 5400.731
In(employment_size) 5.139 2427 5.240 2412

In Table 4, we present the mobility patterns of workers in more detail. These pattems show that SB
workers are less inclined to move compared to non-SB workers. However, when they move, they are
more likely to move to other SB firms rather than to move to non-SB firms. This already
foreshadows some of our results that the labor market for SB-workers is rather limited.
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Table 4: mobility patterns of workers

non-move move to non-SB firm move to foreign SB firm move to domestic SB firm Total
non-SB employee 2.009.507 96.8 % 61.203 29 % 2530 0.1 % 3768 0.2 % 2.077.008
819 % 90.2 % 704 % 829 % 821 %
SB employee 445242 98.1 % 6628 15 % 1.066 02 % 776 0.2 % 453712
181 % 9.8 % 296 % 17.1 % 179 %
Domestic SB
employee 227.965 98.7 % 2606 11 % 276 01 % 124 01 % 230971
93 % 38 % 7.7 % 27 % 91 %
Foreign SB
employee 217277 975 % 4022 18 % 790 04 % 652 03 % 222.741
8.9 % 59 % 220 % 143 % 8.8 %
Total 2454749 67831 3.596 4544 2.530.720
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Table 4 shows that there are 230,971 employees in domestic SB firms; 98.7% of these do not
move to another firm. Only 2606 of these will move to a non-SB firm. 276 will move to a foreign
SB firm, and 124 will move to a different domestic SB firm. Regarding foreign SB firms, 97.5% of
employees will remain with the firm. 790 firms will move to a different foreign SB firm, and 652
will move to a domestic SB firm. 4022 employees will move to a non-SB firm. Hence, while most SB
employees do not change jobs, and many will move to jobs in other SB firms, nevertheless there is
a non-negligible group of SB employees moving to non-SB firms.

Table 5 presents the distribution of the different occupation and education levels. Based on the
distribution of occupation codes, it can be observed that domestic subsidiaries employ a larger
share of professionals and associated professionals, while foreign SB subsidiaries recruit a relative
high share of clerical support workers. As for the differences in innovation activities (see Table 1),
the differences in the distribution of occupations in Table 5 might reflect the difference in economic
activities between domestic and foreign SB subsidiaries. In particular, it may reflect that a relatively
large share of foreign SB subsidiaries is wholesalers. SB subsidiaries tend to hire more highly
educated workers on average, but domestic SB subsidiaries clearly hire more educated workers than
foreign SB subsidiaries.

Table 5 - Occupation and education

Subsidiaries of e Other private
domestic SB Sub.5|d|ar|es., of firms in

Occupation firms foreign SB firms Denmark
Managers 561 743 54
Professionals 36.92 209 1871
Technicians and Associate Professionals 216 193 1248
Clerical Support Workers 104 23.14 894
Services and Sales Workers 158 6.72 1894
Skilled Agricultural, Forestry and Fishery 0.09 0.11 137
Workers

Craft and Related Trades Workers 896 779 1335
Plant and Machine Operators and Assemblers 1104 10.34 745
Elementary Occupations 38 428 1335

Education

Primary education 1161 1798 254
Upper secondary education (General) 401 6.84 7.11
Upper secondary education (Specialised) 254 371 337
Post-secondary non-tertiary education 34.04 3793 3839
Short-cycle tertiary education 11.38 864 586
Professional bachelor 1201 1048 802
Academic bachelor 297 273 239
Master or equivalent 1893 1099 87
Doctoral or equivalent 252 069 0.75

Source: DST’s registries.



5.3 Econometric estimation and results: job mobility

5.3.1 Multinomial Logit estimations

To investigate the probability of labor mobility for these workers in greater detail, we apply a
multinomial logit model. These models are presented in Table 6. The results from Model 1
demonstrate that, when controlling for other factors, a worker in a SB firm or subsidiary is more
likely to stay in a SB firm or subsidiary compared to moving to a non-SB firm. However, this worker
is more likely to move to another SB firm or subsidiary when the opportunity arises. This provides
evidence that labor markets function more like labor flow networks rather than labor market pools
(Guerrero and Axtell, 2013). Employees do not change jobs at random, but employees working at
high-status firms (such as SB firms) are more likely to move from one SB firm to another.
Furthermore, we also see some clear distinction in the human capital characteristics for those
workers that are inclined to move to a SB firm or subsidiary. First, higher educated workers, those
with more overall work-experience and high skilled occupations are more inclined to move to SB
firms or subsidiaries. Less tenure in the previous workplace and age is negatively related to a move
to a SB firm or subsidiary. Thus based on these results, SB firms and subsidiaries draw on workers
that appear to be in different segments of the labor market.

5.3.2 Coarsened Exact Matching

Since workers of SB firms are expected to be different from workers for non-SB firms, we have
some concerns about the comparability of these workers. Consequently, we apply matching
techniques to address this problem. More specifically, we use Coarsened Exact Matching (CEM)
(lacus et al., 2012). The CEM approach allows us to balance covariates between workers that are
employed in SB firms or subsidiaries with workers in non-SB firms, neutralizing possible distortions
deriving from different distributions of the covariates. Workers are placed in a finite set of bins
based on individual-level characteristics. Based on this method, we create a new sample where SB
employees that cannot be matched with non-SB employees (and vice versa) are removed from the
sample. The variables used for matching are gender, age categories, education levels, and wage
quartile. To deal with industry and regional variation, we also add ourindustry and region dummies
to the matching equation.

Based on this procedure, we find a match for 94 percent of the SB employees and 70 percent of the
non-SB workers, occupying a total of 74,241 strata. Implementing CEM reduces the final sample
from 2,530,720 to 1,937,075 workers. In Table 2, we have included a column with descriptive
statistics between these samples, and the descriptive statistics are rather similar (with the
exception of the distribution between SB and non-SB workers). Running the multinomial analysis on
this matched sample (Model 2) yields similar results.

In Model 3, the SB firms and subsidiaries are divided into domestic and foreign firms, to investigate
whether there are differences in the mobility patterns of workers. This analysis shows that both
forms of SB employees are more inclined to remain in the firm rather than to move to a non-SB
firm, and that the likelihood to move is mainly explained by those employed by foreign SB
subsidiary. In Model 4, we create an extra category in the dependent variable to measure the
relation between the probability to move to a domestic or foreign SB firm or subsidiary. The findings
demonstrate that employees in domestic SB firms and subsidiaries are more likely to move to a



domestic SB firm or subsidiary, while employees in foreign SB subsidiaries are more likely to move
to SB firms and subsidiaries in general, particular to other foreign SB subsidiaries. Thus, overall it
shows that mobility is rather cliquish, meaning that SB employees limit their mobility pattern to
within the population of SB firms and subsidiaries. In the appendix, we included an additional logit
and multinomial logit, where moving to a non-SB firm is the benchmark. These models demonstrate
that workers in SB firms are between 2 and 5 times more likely to move to another SB firm rather
than moving to a non-SB firm.



Table 6: multinomial logit estimates for labor mobility

Model 1 Model 2 Model 3 Model 4
VARIABLES Non-SB firm SB firm Non-SB firm SB firm Non-SB firm SB firm Non-SB firm f”;'rgn: B DO”}Ier:'CSB
CEM no no sample sample sample sample sample sample sample
industry and region FE yes yes yes yes yes yes yes yes yes
Scoreboard firm (any) -0.3067** 0.7176** -0.2912** 0.7470***
(0.053) (0.092) (0.053) (0.093)
Scoreboard firm
(domestic) -0.3605** 0.7421* -0.3604*** 0.0106 0.9666***
(0.084) (0.152) (0.084) (0.260) (0.168)
Scoreboard firm (foreign) -0.2497** 0.7505** -0.2497*** 0.8510** 0.6328**
(0.057) (0.090) (0.057) (0.123) (0.124)
Gender -0.0770** -0.0577 -0.0818*** -0.0248 -0.0820*** -0.0249 -0.0821** -0.1315* 0.0590
(0.020) (0.040) (0.021) (0.038) (0.021) (0.039) (0.021) (0.066) (0.046)
age -0.0420** -0.0540*** -0.0447** -0.0593** -0.0448** -0.0593* -0.0448*** -0.0512* -0.0672***
(0.001) (0.004) (0.002) (0.005) (0.002) (0.005) (0.002) (0.007) (0.006)
education (yrs.) 0.0083* 0.0613* 0.0057 0.0560** 0.0059 0.0561* 0.0059 0.0070 0.0941*
(0.003) (0.008) (0.004) (0.009) (0.004) (0.008) (0.004) (0.011) (0.011)
Experience (yrs.) 0.0238*** 0.0250*** 0.0266*** 0.0325** 0.0267*** 0.0325*** 0.0267*** 0.0346** 0.0320***
(0.002) (0.004) (0.002) (0.006) (0.002) (0.006) (0.002) (0.008) (0.007)
Tenure (in previous firm) -0.0449*** -0.0748*** -0.0456*** -0.0726*** -0.0454*** -0.0726*** -0.0454** -0.0821** -0.0640***
(0.007) (0.005) (0.007) (0.005) (0.007) (0.005) (0.007) (0.008) (0.005)
In(hourly_wage) 0.0722* 0.5149* 0.0735* 04797*** 0.0722* 0.4796*** 0.0722* 0.5067*** 0.4706***
(0.033) (0.048) (0.036) (0.049) (0.036) (0.049) (0.036) (0.076) (0.061)
occuH 0.0535 0.4875*** 0.0760+ 0.5633*** 0.0756+ 0.5632*** 0.0756+ 0.6516*** 0.4892***
(0.042) (0.066) (0.046) (0.064) (0.046) (0.063) (0.046) (0.080) (0.088)
occuM -0.0220 0.2079*** -0.0369 0.1857* -0.0372 0.1857* -0.0371 0.2534* 0.1304
(0.040) (0.058) (0.044) (0.066) (0.044) (0.066) (0.044) (0.085) (0.099)
In(employment_size) -0.0501*** -0.0180 -0.0522*** -0.0226 -0.0515** -0.0224 -0.0515** -0.0659*** 0.0146
(0.010) (0.014) (0.011) (0.016) (0.011) (0.015) (0.011) (0.016) (0.023)
Constant -2.1791** -7.1467*** -2.1293*** -6.9576*** -2.1203*** -6.9572** -2.1203*** -7.5114* -7.8875***
(0.200) (0.288) (0.221) (0.307) (0.222) (0.307) (0.222) (0.463) (0.403)
Observations 2441517 2441517 1.9505.153 1.905.153 1.9505.153 1.905.153 1.905.153 1.905.153 1.905.153
r2_p 0.102 0.102 0.102 0.102 0.102 0.102 0.103 0.103 0.103
{1 -315339 -315339 -243470 -243470 -243463 -243463 247227 247227 247227

Robust standard errorsin parentheses. **p<0.001.** p<0.01.*

p<0.05.+p<0.1



5.3.3 Robustness analysis

We identify SB firms and their Danish subsidiaries. We have thus to acknowledge that the mobility
we observe might take place between subsidiaries from the same parent company. This might
particular be an issue since we observe much mobility between subsidiaries from Danish SB firms,
while the Scoreboard only lists a limited number of Danish MNC’s.

While mobility between subsidiaries of the same SB firm would still indicate a relatively closed
labor market, one might argue that this is the main driver of the positive effect we observe in Table
6. Consequently, we run an additional analysis where we remove all mobility that is between the
subsidiaries from the same parent firm. We would like to emphasize that we can only identify such
mobility patterns among SB firms, as we cannot identify parent firms of non-SB firms.

Table 7, both Model 7 and Model 8, demonstrates that some of the positive effect is indeed
explained by the fact that workers in subsidiaries of SB firms are more likely to move between
subsidiaries of the SB firm. Consequently, the previous positive effect decreases in effect size, and
workers in a domestic SB firm are just as likely to move to another SB firm as they are to stay.
Nevertheless, since they remain less likely to move to a non-SB firm, it confirms our previous
findings that labor market remain separated.

Table 7: Robustness analysis

Model 7 Model 8
VARIABLES Non-SB firm SB firm Non-SBfirm  foreign SB DomesticSB
CEM sample sample sample sample sample
industry andregion FE yes yes yes yes yes
Scoreboard firm (domestic) -0.3719** -0.0294 -03719* -0.0335 -0.0832
(0.083) (0.146) (0.083) (0.261) (0.135)
Scoreboard firm (foreign) -0.2536™* 0.5644** -0.2536™* 06117* 05275
(0.057) (0.088) (0.057) (0.125) (0.107)
Gender -0.0829** -0.0678+ -0.0829** -0.1432* -0.0025
(0.021) (0.041) (0.021) (0.066) (0.050)
age -0.0448*** -0.0621** -0.0448** -0.0523** -0.0734"*
(0.002) (0.005) (0.002) (0.008) (0.006)
education (yrs.) 0.0059 0.0648*** 0.0059 0.0124 0.1094***
(0.004) (0.009) (0.004) (0.012) (0.012)
Experience (yrs.) 0.0268** 0.0341** 0.0268** 0.0347*** 0.0355*
(0.002) (0.006) (0.002) (0.008) (0.007)
Tenure (in previous firm) -0.0455** -0.0741** -0.0455** -0.0833*** -0.0645**

(0.007) (0.005) (0.007) (0.008) (0.006)



(n(hourly_wage) 00716 0.5252* 00717~ 0.5429* 0.5248™

(0.037) (0.046) (0.037) (0.067) (0.058)
occuH 0.0755+ 0.5167** 0.0756+ 0.6312* 0.4026™*
(0.046) (0.061) (0.046) (0.078) (0.083)
occuM -0.0372 0.1162+ -0.0372 0.2076* 0.0317
(0.044) (0.060) (0.044) (0.078) (0.088)
In(employment_size) -0.0483** 0.0062 -0.0483™* -0.0477* 0.0559***
(0.010) (0.012) (0.010) (0.015) (0.017)
Constant -2.1354"* -7.1639** -2.1354"* -7.7736™* -8.1276™*
(0.223) (0.303) (0.223) (0.429) (0.411)
Observations 1,903,387 1,903,387 1,903,387 1,903,387 1,903,387
r2_p 0.101 0.101 0.101 0.101 0.101
1 -239734 -239734 -243245 -243245 -243245

Notes: Robust standard errors in parentheses. ** p<0.001, * p<0.01, * p<0.05, + p<0.1

5.4 Labor mobility and wage growth

An emerging strand of the literature investigates wage changes as individuals move from one type
of firm to another (see e.g. Haltiwanger et al., 2018b). The baseline expectation in our context
regarding why individuals may move from one SB firm to another, rather than moving to a non-SB
firm, is because these new jobs offer attractive opportunities for career development and
productivity growth, which would be reflected in wage increases in the new job. However, alternative
explanations are possible, for example if individuals remain in SB firms, even despite having to
accept lower wages after a move, because of a lifestyle choice (i.e. preferences for high-tech
multinationals) or because their skills are undervalued in alternative employment opportunities. We
therefore investigate whether SB-to-SB labor flows are indeed associated with wage growth.

The results presented in Table 8 take the analysis one step further, and investigate the effect of job
changes (move) on wage growth. The dependent variable “Wage growth” is measured as differences
in the logarithm of wage. Model 5 in Table 8 shows the wage growth of the full sample. Model 6
measures wage growth in the CEM sample. Both models show that those employees moving to a SB
firm or subsidiary experience higher wage growth. This wage growth premium is approximately 5
percent.



Table 8: wage growth for mobility

VARIABLES Model 5 Model 6
CEM no sample
industry and region FE yes yes
Move to Scoreboard firms 0.0533** 0.0541*
(0.004) (0.004)
Scoreboard 0.0002 0.0012
(0.005) (0.005)
Gender -0.0648** -0.0671**
(0.003) (0.003)
age -0.0019** -0.0026**
(0.000) (0.000)
education (yrs.) 0.0120* 00118
(0.001) (0.001)
Experience (yrs.) 0.0033* 0.0041*
(0.000) (0.001)
Tenure (in previous firm) -0.0002 -00001
(0.000) (0.000)
In(hourly_wage) -0.4454* -04446™
(0.011) (0.012)
occuH 0.0842* 0.0860*
(0.006) (0.006)
occuM 0.0201* 0.0186**
(0.004) (0.004)
In_size -0.0036** -0.0039**
(0.001) (0.001)
Constant 22669 22788
(0.054) (0.060)
Observations 72501 55567
R-squared 0.254 0.252

Notes:Robust standard errorsin parentheses.*** p<0.001.**p<0.01.* p<0.05.+ p<0.1

6. Conclusions

We analyzed job mobility and the associate wage premium for the universe of Danish firms. In
particular, to investigate labor mobility as a possible channel for knowledge spillovers, we
investigated the labor flows into and out of R&D intensive MNCs. To do so, we identified all the top
R&D investors worldwide using the EU Industrial R&D Investment Scoreboard dataset (known as
'Scoreboard' firms) active in Denmark - whether they are Danish Scoreboard firms, or subsidiaries
of Danish or foreign scoreboard firms. This sample has been then matched with regis try data, to
disentangle job mobility between firms, as well as wage growth at the individual level following a
job change.

Our results show that employees of R&D intensive MNCs are less inclined to change job than other
employees, and when they do move, they tend to move within the R&D intensive MNCs rather than
to other firms in the economy. Working for an R&D intensive MNC may provide employees with
perceived benefits deriving from their status as they tend to move less than other workers, but
MNCs are also able to pay wage premia to attract possibly the most talented workers. Further



analysis addressing specifically the effect of these two types of incentives for workers may provide
evidence to support firms less financially endowed in attracting workers, and favour the flow of
knowledge through labor mobility.

Indeed, from our analysis R&D intensive MNCs seems to form a kind of sub labor market within the
national labor market, as employees exhibit higher mobility within this group of firms than between
this group and the rest of the labor market. This is bad news for the concept of labor market
mobility as a channel for knowledge spillovers. Indeed, knowledge spillovers from foreign MNCs to
the overall domestic economy can be rather weak, thus limiting their impact on the knowledge
creation of the hosting country.

However, our results show that employees at foreign-owned MNCs, while not very likely to move to
a domestic firm, they are much more likely to move to a domestic MNC. Hence domestic MNCs
seem to benefit from foreign MNCs labour spillovers and may act as catalyser within the economy.
In other words, domestic MNCs may provide ‘absorptive capacity’ and facilitate knowledge spillovers
by providing attractive employment opportunities for foreign MNC employees. This would imply that
countries with strong domestic actors may be more able to grasp the potential benefits deriving
from foreign direct investments and the presence of foreign multinational in their territory; how this
interacts with the specific market labor conditions will deserve further research. We can expect that
SMEs are particularly likely to be excluded from the benefits of spillovers from large foreign MNCs.
In this respect, there might be a role for business associations and public institutions to make
efforts to favor the entrance of SMEs into MNC supply chains - e.g. facilitating contacts and helping
them (e.qg. via standardization) to ensure that their production meets the high standards of MNCs -
which could possibly enable them to enjoy higher levels of labor flows from foreign MNCs, in order
to improve their knowledge stocks and technological competences.

Our analysis is not without limitations. For example, we present evidence for Denmark, and there
may be concerns about whether our results are relevant for other contexts (i.e. the well-known
caveat of 'external validity'). Denmark s a relatively small, open, and developed economy. Another
salient feature is that there is not a strong ranking of schools/universities, such that there is no
strong selection determined by which school an individual attends, because educational
qualifications are relatively comparable. Another relevant feature is that the wage structure is
relatively egalitarian, which limits the role of wages for job mobility. Hence, it is possible that job
mobility might have slightly stronger effects on wages in other countries. Furthermore, because of
limitations of the constituent datasets that are merged together, we focus on the period 2012-
2014, and we cannot rule out that our results might be affected somewhat by the business cycle.
For example, Haltiwanger et al. (2018b) show that movements from low-wage firms to high-wage
firms are more common duringbooms than recessions. Further research on these topics would be
welcome.

Overall, therefore, the evidence suggests that there is a limited role for knowledge spillovers that
arise from labor flows from (both domestic and foreign) multinationals into domestic firms. This
has implications for FDI policy, which has previously relied on arguments that multinationals bring
with them spillovers though the channel of labor flows. Future research could explore how spillovers
due to job mobility from multinationals could be made more effective, as well as investigating
complementarity with other mechanisms for developing innovation capabilities, through a policy mix
that includes supply-side (e.g. grants, subsidies, tax incentives) and demand-side (public
procurement for innovation) innovation policy instruments, as well as broader policy instruments
such as higher education, trade, and high-skilled immigration.
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Appendix: Mobility analysis on movers

Model Al Model A2 Model A3
VARIABLES SB firm SB firm foreign SB firm Domestic SB firm
CEM sample sample sample sample
industry and region FE yes yes yes yes
Scoreboard firm (any) 0.9699**
(0.079)
Scoreboard firm (domestic) 1.0598** 04158* 12817
(0.115) (0.183) (0.148)
Scoreboard firm (foreign) 09119** 1.0084** 0.8017**
(0.091) (0.113) (0.125)
Gender 0.0132 0.0122 -0.0829 0.0959+
(0.040) (0.040) (0.061) (0.051)
age -0.0171* -0.0170* -0.0082 -0.0268**
(0.005) (0.005) (0.008) (0.007)
education (yrs.) 0.0642** 0.0639* 0.0133 0.1047*
(0.009) (0.009) (0.012) (0.012)
Experience (yrs.) 0.0091 0.0091 0.0088 00114
(0.006) (0.006) (0.009) (0.008)
Tenure (in previous firm) -0.0143* -0.0147* -0.0212* -0.0085
(0.005) (0.005) (0.006) (0.006)
In(hourly_wage) 0.3640* 0.3680** 04118 0.3492*
(0.054) (0.054) (0.074) (0.068)
occuH 04118 04157 04716 0.3777**
(0.058) (0.058) (0.078) (0.079)
occuM 0.1352* 0.1352* 0.2219* 0.0609
(0.064) (0.064) (0.086) (0.092)
In(employment_ size) 0.0796* 0.0757** 0.0263+ 0.1165*
(0.014) (0.015) (0.016) (0.022)
Constant -4.6820** -46768** -54780** -5.4496*
(0.315) (0.316) (0.446) (0.413)
Observations 55537 55537 55567 55.567
r2_p 0.143 0.143 0.145 0.145
1 -17194 -17190 -20966 -20966

Robust standard errorsin parentheses. **p<0.001.* p<0.01.* p<0.05.+ p<0.1
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