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Abstract

While multi-establishment firms are an important part of the economy, little is known
about their spatial organization. In this article, we study how the location and the occu-
pational composition of establishments within firms has changed during the last 36 years.
Using Danish administrative employer-employee data, we present a series of stylized facts
regarding the spatial internal organization of firms. We show that the average number of
establishments at the firm level increased by 36% during this period. Moreover, the average
distance of the establishments and workers to their headquarters has increased by more than
200%. These changes are mainly driven by increases in the average distance of production
workers and business service workers, and a higher use of the latter. Finally, we show that
the ratio of managers to production and clerical workers within firms has increased, in par-
ticular in establishments located in the largest urban municipalities. After presenting the

facts, we briefly discuss some of the mechanisms that could be behind these changes.
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1 Introduction

In 1890, Alfred Marshall proposed the idea that cities or regions might specialize by sector.
The mechanisms he proposed are intuitive: labor market pooling, input sharing, and knowledge
spillovers lead to this specialization and to the rise of agglomeration economies (Marshall,
1890).! More recently, Duranton and Puga (2005) argue that the patterns of specialization
are shifting from being sectoral to being functional. Specifically, they claim that larger cities
are increasingly specializing in headquarter activities whereas other cities specialize in business
services or production activities. The spatial organization of activity within firms could play
an important role in shaping these patterns, and organizational decisions made by firms could
influence regional differences and local economic dynamics. Therefore, describing the internal
spatial organization of firms is essential to understand the position of a city or a region in
production networks. Nonetheless, the literature studying the spatial organization of firms and

the functional specialization of cities is rather thin.

In this article, we study the internal spatial organization of firms. In particular, we study
how the location and the labor composition of different establishments within firms have changed
in the last 26-36 years. Understanding these facts is relevant given the importance of multi-
establishment firms in the aggregate economy. For instance, in Denmark approximately 7% of
all firms had more than one establishment in 2016. This share increased from around 3% three
decades ago. Moreover, multi-establishment firms account for approximately 47% of all employ-
ment in the private sector, around 54% of the total output revenue, and have lower exit rates.
Studying these facts is a necessary first step before addressing questions concerning the causes
and consequences of such organizational structures. For example, the way firms organize within
a country can be an underlying mechanism explaining the distribution of workers, productivity

and wages across municipalities.

We study the organizational patterns using Danish administrative register data. The data
consists of the population of employers and employees collected by Statistics Denmark for the
period 1981-2016. This data contains all matches between employees and establishments every
year, and therefore, we are able to follow every worker through every job they have had since
1981. Moreover, since the data has unique firm and establishment identifiers, we can determine
whether the firm has one or multiple establishments. In addition, we observe the location of
each establishment, as well as the location reported by the firm in its accounting records. We
also have information on the education and occupation of each worker. Therefore, in addition
to observing the location of every establishment in Denmark, we also observe the characteristics

of its workers and its changes over time and space.

Using this data, we lay out four stylized facts that describe the spatial organization of firms.
Some of these facts are, to the best of our knowledge, new in the literature and represent the
main contribution of this article. First, we show that the average number of establishments

within a firm has increased by 36% between 1981 and 2016. Our evidence also suggests that

!See Combes and Gobillon (2015) for a recent survey on the literature studying the patterns of specialization
and agglomeration economies.



multi-establishment firms are opening establishments at a faster rate than the rate at which
they close. The increase in the number of establishments per firm in the manufacturing sector
happens despite of the de-industrialization that has been taking place in Denmark during the
last decades (Bernard et al., 2017).

Second, we also document an increase of more than 200% in the average distance between
the establishments and their headquarters (HQ). This increase holds for the four aggregate
sectors in our sample: manufacturing, finance, insurance and real estate, business service, and
transportation. This fact implies that firms are either replacing establishments that are close
to their HQ’s for establishments farther away or opening new ones farther from their HQ’s.
Moreover, we also see that this increase holds even when we weight each establishment by the
number of workers they employ. This fact suggests that firms are not only opening establish-
ments further away, but also placing workers further from the HQ. Perhaps more importantly,
it suggests that even if a multi-establishment firm does not open or close establishments during
our sample period, it can be reallocating some of its jobs into establishments outside the HQ’s

municipality.

Third, we show that the increase in the average distance of workers to their HQ is driven
mainly by increases in the average distance of production and business service workers, together
with an increase in the usage of the latter group. For managers and engineers and scientists
there have only been smaller changes in the share of employment of these occupations at the HQ.
Moreover, the increase in the average distance of managers to the HQ has been relatively small.
This could be pointing towards the existence of strong within-firm agglomeration economies for
some of the occupations. Finally, we show that the ratio of managers to production and clerical
workers within firms has increased. The increase has been particularly large in establishments
located in the metropolitan area of Copenhagen and in Aarhus. Finally, we show that the
increase in functional specialization observed in the data is partially driven by location and labor

demand decisions of multi-establishment firms, as suggested by Duranton and Puga (2005).

After presenting the descriptive evidence, we briefly discuss some of the factors that could
be behind the changes in the internal spatial organization of firms. We study some of the mech-
anisms in a companion paper. Moreover, the results of this paper also intend to shed light and
motivate future research studying different geographic and economic consequences of changes
in firms’ location decisions. For instance, changes in the spatial internal organization of firms
could be an important cause explaining the recent diverging trends in urban wage inequality,
residential income segregation and productivity distribution across and within regions, or the

changes in the patterns of agglomeration and specialization.?

This paper relates to a thin literature studying the spatial organization of firms and the

2The sorting of more talented and educated workers, and more productive firms into bigger cities has been
widely studied in the literature. See Davis and Dingel (2014), Gaubert (2018), among others. There is also a large
literature studying agglomeration economies and co-agglomeration between industries (Combes and Gobillon,
2015; Behrens and Guillain, 2017). The evolution of the urban wage gap for the US is studied in Baum-Snow and
Pavan (2013). Most of these problems have also been studied for Denmark (Hansen and Winther, 2012; Eckert
et al., 2019). Finally, Greenstone et al. (2010) finds that the opening of large manufacturing plants leads to large
gains in the counties that receive them.



location of their different establishments.> In particular, Aarland et al. (2007), Davis and
Henderson (2008) and Henderson and Ono (2008) study the agglomeration and the location
decision of headquarters in the US. Among some results, Henderson and Ono (2008) suggest
that it is very costly for firms to send their first stand-alone HQ away from the counties where
they have the production facilities, given the existence of communication and coordination costs.
Thus, it has to be the case that the new location offers something a firm can benefit from, such
as, a larger variety of business services. More recently, Bartelme and Ziv (2017) document
geographic location patterns for US firms. Among their facts, the authors document that the
size of the establishments decreases with a larger distance to their HQ.* Our analysis is also
guided by a few theoretical articles that have studied the location of multiple establishments
of a firm. In particular, Ota and Fujita (1993) developed a model in which, as communication
technologies improve, the city could move to an equilibrium in which the front units are at the
Central Business District (CBD) and the back units are located in the suburbs.

Our paper also relates to those articles studying not only firm fragmentation but also the
labor composition across different establishments (Duranton and Puga, 2005; Rossi-Hansberg
et al., 2009; Charnoz et al., 2018; Cestone et al., 2018). Duranton and Puga (2005) present
aggregate evidence showing a decrease in the sectoral specialization of US cities, but an increase
in the relative concentration of managers in larger cities. The authors also develop a model,
in which a fall in the costs of remote management leads to firm fragmentation and to larger
cities being increasingly specialized in HQ activities, whereas other cities specialize in business
services or production activities. Using data on the ownership structure of French corporate
groups, Charnoz et al. (2018) test different theoretical predictions drawn from the literature,
including some from Duranton and Puga (2005). They use the expansion of the French High-
Speed Rail (HSR) system as an exogenous shock affecting fragmentation costs. They find that
the HSR induced the creation of 0.2-1 production job for the average affiliate, and a shift of

around one managerial job from affiliate to HQ.

To our knowledge, our paper is the first to analyze the internal spatial organization of
firms along two equally important margins: the extensive margin on whether to have multiple
establishments and where to locate them, and the intensive margin studying the distribution of

workers within these firms.

The location of establishment and firms is not only the interest of urban economists. There
have also been large advancements and discussions in the international trade literature regard-
ing the study of multinational enterprises (Markusen, 2002; Antras and Yeaple, 2014; Gokan
et al., 2018). We consider the decision of a firm to become multinational to be a case of the
firm fragmentation process. On the other hand, instead of fragmenting, a firm can also decide
to outsource some of its tasks to another (domestic or foreign) firm. This vertical integra-

tion decision is an important endogenous margin of production that has been studied in the

3Firm location has been widely studied, usually treating one establishment as a whole firm. In a recent study,
Gaubert (2018) proposes a theory for the location choices of heterogeneous firms that accounts for some of the
uneven distribution of the French economic activity.

40ther papers studying empirically different aspects of the within firm location choices are Strauss-Kahn and
Vives (2009), Alcacer and Delgado (2016) and Mota and Brandao (2013).



international trade and industrial organization literature (Atalay et al., 2014). Moreover, the
spatial concentration of economic activity can also affect the boundaries of the firm (Helsley
and Strange, 2007; Holl, 2008). Nonetheless, through our analysis we take the boundaries of
the firm as given and focus only on the organizational changes within firms. Furthermore, there
has been large theoretical and empirical advances in the study of models of market entry in
the industrial organization literature (Holmes, 2011; Aguirregabiria and Suzuki, 2016). Finally,
this paper also contribute to the branch of the organizational economics literature that studies
the organization of production and its relationship with communication costs and other factors
(Becker and Murphy, 1992; Garicano, 2000; Bloom et al., 2014).

The rest of the paper proceeds as follows. Section 2 describes our data. In section 3 we
present our findings regarding the spatial organization of multi-establishment firms in Denmark.

Section 4 discusses possible causes underlying the facts and concludes.

2 Data

To examine how the spatial patterns of activity within firms have changed recently, we use Dan-
ish administrative register data. Our data is collected by Statistics Denmark and contains the
full population of employers and employees for the period 1981-2016. We use the establishment
records from the Integrated Database for Labor Market Research (IDA), which contains all the
matches between the employees and their workplaces for every year. Therefore, we are able to
follow every worker through every job they have had during their working life. Equivalently, we
can observe for each year the worker composition of each workplace/establishment inside the

country.

We match this data with firm records from the General Firm Statistics and the Accounting
Statistics. The Accounting Statistics are only available for the years 1995-2016. Since the data
has unique firm and establishment identifiers, we can determine whether the firm has one or
multiple establishments. An establishment is the individual local business unit, which is an
organizational defined part of a firm, located at a given address (Statistics Denmark, 1991). In
addition, we observe the location (at the municipality level) of each establishment, as well as
the location reported by the firm in its accounting records. Due to the panel structure of the
data, we are able to identify job changes both between and within firms, and changes in the

location of workers and establishments within and across labor market areas.

In Denmark all establishments and firms are registered, even if they have very little or zero
activity, which means that there are around 200,000 establishments and approximately 180,000
firms observed each year. Given that the smallest firms often have irregular activity and missing
accounting records, we exclude firms that at some point in the period 1981-2016 have fewer than

five employees, similar to other papers using similar data (Malchow-Mgller et al., 2017).

Moreover, we link these registers with data on the workers’ occupation from the Labor
Classification Module (AKM). For the occupation, we use both the PSTILL variable from



the IDA register, which defines the primary job for each worker in terms of their position,
and the 4-digit DISCO88 code from the Labor Classification Module (AKM). DISCO is the
Danish version of the International Standard Classification of Occupations (ISCO) and is only
available from 1991.5 For most of the analysis, we aggregate the approximately 450-750 DISCO
codes into 6 categories: managers, business service workers, engineers and scientists, clerical
workers, production workers, and other workers. Thus, for a multi-establishment firm we can
observe, not only the location of its establishments, but also their composition in terms of
occupations and other characteristics. To avoid outliers and firms that have establishments in
every municipality, we drop those that have more than 100 establishments. Also, we exclude

firms where the total number of establishments jumps a lot from one year to the next.

Statistics Denmark does not provide information on which of the establishments of a multi-
establishment firm is the headquarter. However, for our analysis it is essential that we can
distinguish between HQ and non-HQ establishments. Therefore, we define the HQ following
an iterative process. First, we select the establishments with at least five employees that are
located in the same municipality as the one reported by the firm in the General Firm Statistics.
If we are left with none or with more than one establishment, we take the composition of the
workers at each establishment into consideration, this is, the establishment with the largest i)
number of managers, ii) number of high wage earners, iii) number of workers with long cycle
education, iv) number of workers with short and medium cycle education. If we are still left
with establishments tied in all of the previous categories, we choose the largest one. Some HQs
move during the period and some establishments and firms are bought and sold. We do not

impose any restriction on these shifts as we do not study the way firms fragment in this paper.

In 2016, approximately 5.7 million lived in Denmark. According to Statistics Denmark, out
of these 5.7 million people, 53% were part of the labor force and there was an unemployment
rate of 4.1%. Moreover, the geographic distribution of population and employment across
Danish municipalities is very uneven. Economic growth and job creation is concentrated in
the Copenhagen metropolitan area and in the second largest city, Aarhus, which is located in
Eastern Jutland. Economic growth in these large cities is based mainly on knowledge intensive
industries, such as the medical industry, and the rise of the service and welfare economies that
have entailed a strong growth in highly skilled jobs (Hansen and Winther, 2012). Thus, for some
of the analysis we separate out firms with HQ in either Copenhagen or Aarhus to see whether

the dynamics of firms located in these cities differ from those in the rest of the country.

The geographical entity for our data is the municipality level, since we do not know the

exact location of the establishments and the workers within the municipality.” Thus, we cannot

®The DISCO classification changes in the registers between 2009 and 2010 from DISCOS88 to DISCO08. More
information on the crosswalk used is available upon request.

In the Other category there are mainly three types of workers. First, workers with a missing occupational
category. Second, workers who did not have a specific enough occupational code to be put in one of the five
categories, like “Other associate professionals”. Third, workers whose occupation did not clearly belong to any of
the five categories, like “Primary education teaching professionals” or “Authors, journalists and other writers”,
among others. See Appendix B for a detailed list of occupations within each of the categories.

"In 2007, there was a structural reform in the Danish public sector. With this reform, the number of munici-
palities went from 275 to 98. We account for this by tracking the present municipality boundaries back and using
the 98 municipalities for the entire period.



compute the exact distance between the firms’ establishments and their respective HQ. We com-
pute the distances between the centroids of the municipalities using the Stata routine osrmtime
(Huber and Rust, 2016). Therefore, if an establishment is located in the same municipality as
its HQ, the distance takes a value of zero. As a robustness check we also use commuting areas
defined by Nielsen (2005) to investigate if firms have establishments in the same functional labor

market or outside.

We limit our analysis to firms in the private sector. In Denmark, the public sector accounts
for around 30-35% of all full-time employees, and this share is roughly constant across munici-
palities. We focus on firms in the private sector, to avoid considering the political driven location
decisions by the Danish national and regional governments. Further, due to the purpose of this
paper, we restrict the sample to the manufacturing and the service sectors. We thereby exclude
firms in farming, fishing, raw material extraction, energy/water supply, disposal, construction,

wholesale, retail, hotels, restaurants and culture and leisure.®

Workers could be employed at several establishments at the same time, but Statistics Den-
mark registers the main occupation (based on income) in the IDA register. When combining
workers with establishments, we keep only the employees’ main occupation. In addition, we
drop workers younger than 15 years old and older than 80 years old. These sample restrictions
mean that, each year we have on average 8,600 firms and 13,250 establishments, which con-
tain around 507,000 workers (approximately 20% of all employment, and 30% of all the private
labor force). In total for the entire period, we have 314,203 firm-year observations, 481,024

establishments-year observations, and 18,251,870 worker-year observations.

3 The Spatial Internal Organization of Firms

In this section, we present our findings regarding the internal organization of multi-establishment
firms in Denmark. We present our results as four connected facts that describe, the internal
geography of firms and its changes during the last 26 to 36 years. Most of these facts are, to

the best of our knowledge, new to the literature.

3.1 Number of Establishments Within Firms

Around half of the employment generated by firms in our sample is held by multi-establishment
firms that both open and close at least one establishment between 1981 and 2016. On av-
erage, these firms represent 4% of the total number of firms.® Furthermore, every year only
around 5.5% of all the firms either open or close an establishment, but these firms generate

approximately 25% of all the employment. In order to know whether firms are opening more

8The definition of sectors change several times during the years. To make the sectors comparable across time,
we apply an aggregated sector format, divided into 36 groups, to all the years in the analysis.

9Moreover, around 11% of the firms only add establishments during our sample period. On the other hand,
30% of each year’s total employment is generated by 70% of firms that had one establishment during the whole
period.



establishments relative to the ones they are closing (positive net expansion), or if they are just
replacing them (zero net expansion), we explore the evolution of the average number of estab-
lishments within firms. We do so by regressing the firms’ total number of establishments on
firm and year fixed effects. In Figure 1 we plot the year fixed effects of this regression relative
to the 1981 average number of establishments. The details of this and all other regressions and

figures can be found in Appendix C.

Figure 1: Evolution of the Total Number of Establishments
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Note: This figure shows the evolution of the total number of establishments, as the year fixed effects (relative to
the 1981 value) of a regression of a firm’s total number of establishments on year and firm fixed effects.

Figure 1 shows that the average number of establishments within a firm increase during our
sample period. The average firm has gone from 1.3 to 1.75 establishments (a 36% increase).
Since we include firm fixed effects, identification for this trend comes from firms that either
open and/or close establishments. The firm fixed effects are also controlling for variables that
do not vary over time at the firm level. By including year fixed effects, we are controlling for
yearly shocks that affect all the firms similarly. When we only look at firms that have multiple
establishments at some point in our period (Figure A1), the rise in the number of establishments

is larger, going from 2.1 to 3.3 establishments. We summarize this result as:

FACT 1: The average number of establishments within firms has been increasing since
1981.

The results also persist after controlling for age of the firm, suggesting that the increase in
the number of establishments is driven by changes within age categories and not only due to
the firm life cycle patterns as in Bartelme and Ziv (2017). Furthermore, our results also hold
after excluding all the firms with HQ in the Copenhagen metropolitan area and in Aarhus. This
implies that increasing competition for land and workers in the urban centers is not the only

force, driving the firm fragmentation processes, as suggested by Rossi-Hansberg et al. (2009).



To further explore this fact, we run logistic regressions on the probability of opening or
closing an establishment on indicator variables that equal 1 if the firm close or open an es-
tablishment in the current or in the previous two years. We also include firm and year fixed
effects. Table 1 shows the marginal effects of the coefficients of these regressions. Since we
include firm fixed effects, the effects come from firms that actually open or close establishments.
Column 2 shows that closing an establishment in ¢ — 1 is associated with an increase in the
probability of opening an establishment in ¢ of 7 percentage points. Although small, this effect
is statistically significant. Moreover, if the firm opens an establishment in either ¢ — 1 or in
t — 2, it is less likely to open a second one in t. The results in the flip side regression from
column 4 are larger: opening an establishment in ¢ — 1 and ¢ — 2 is associated with an increase
in the probability of closing an establishment in ¢ of 35 and 20 percentage points, respectively.
These results, together with Figure 1 suggest that even if large firms are constantly opening

and closing establishments, on average, they are opening at a higher rate.

Table 1: Probability of Opening or Closing an Establishment

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

Variables Openy Openy Close; Close;

Open establishment, 0.042%**  (0.042%**
(0.008) (0.008)

Open establishment;_1 -0.011 0.345***
(0.007) (0.007)

Open establishment;_o -0.079*** 0.200***
(0.008) (0.008)

Close establishment; 0.042***  0.053
(0.008)  (0.009)

Close establishment;_1 0.069*** -0.050%**
(0.009) (0.009)
Close establishment;_o -0.013 -0.036***
(0.010) (0.009)
Observations 94254 94254 68,689 68,689
Number of Firms 6,424 6,424 4112 4,112

This table shows the marginal effects of the respective logit regression. All the regressions include firm and year
fixed effects. Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1

The fact that the firms that both open and close establishments are the largest ones is very
intuitive, especially if we tconsider that there are large fixed costs associated with opening and
closing establishments.'® These fixed costs are usually capital costs associated with renting or
building new office space and equipment or getting rid of an older office when the establishment
closes. Moreover, when a firm wants to move an establishment to a municipality farther away,

the fixed costs could take the form of contractual costs often associated with the short run

10WWhen we refer to the size of the establishments, we do so in terms of the number of workers, since we do not
observe any other characteristic at the establishment level.



stickiness of capital and labor, even in a country with flexible labor policies like Denmark.

Figure 1 also indicates important trends in the Danish economic cycle that seem to influence
the firms’ average number of establishments. First, we see a positive jump in the number of
establishments early in our period. This jump could be due to data issues but part of it might
also be caused by the overheating of the Danish economy in the end of the 1980’s and the
subsequent reforms and deceleration of the economy.Second, the global financial crisis in 2008
is visible in the graph, with a stagnation in the number of establishments from 2008 to 2013,

and a recovery starting in 2013.%!

When we look at the trends by sectors, Figure A3 shows that the increase in the average
number of establishments is mainly driven by an increase in the number of establishments of
firms in business service (from 1.1 to 1.8), the manufacturing sector (from 1.2 to 1.4) and
the transportation sector (from 1.25 to 1.8). We also observe an increase in the number of
establishments in the finance, insurance and real estate (FIRE) sector, although less precisely
estimated. The breakdown by sectors can be found in Figure A3. Each one of these trends are
possibly being driven by different factors. In particular, we would like to note that the increase
in the number of establishments per firm in the manufacturing sector is happening despite the
de-industrialization that has been taking place in Denmark during the last decades (Bernard
et al., 2017). Though this is somewhat puzzling, the upward trend could be explained, at least

in part, by the exit of small single-establishment firms.

The business service sector has seen the largest increase in the total number of firms. This
rise in the average number of establishments could be explained by the growth of single estab-
lishment firms and the large expansion of business services in the aggregate economy. It could
also be explained by firms switching from manufacturing to service sectors, as documented in
Bernard et al. (2017). The FIRE and transportation sectors follow similar patterns. More

research investigating the sector specific dynamics and their spatial organization is needed.

3.2 Distance to the Headquarters

One of the first big decisions that a firm has to make when opening a new establishment, is
probably its location. If it locates the new establishment — and thus some workers — farther
away, the firm has to incur in higher communication costs due to the need of monitoring and
communicating ideas between people, or higher shipping costs if it has to send inputs across
establishments. However, if the firm’s HQ is located in a very populated metropolitan area, by

sending workers farther away, the firm could be saving on labor and land costs.!? Moreover,

" These trends in the number of establishments per firm are consistent with aggregate statistics on the number
of establishments and jobs published quarterly by Statistics Denmark.

12 Around 30% of multi-establishment firms in our sample have their HQ either in Copenhagen or in its suburbs.
When weighted by the size of the establishment, this share goes up to 47%, meaning that HQ’s located in the
capital region are larger than the ones in the rest of Denmark. This difference could be driven by productivity
advantages of big cities, or by the selection of more productive firms into larger metro areas, as in Gaubert
(2018). Additionally, we observe that the size of the establishments belonging to multi-establishment firms
depends positively on the population size of the municipality at which it locates. This is, multi-establishment
firms tend to have bigger establishments in municipalities with a large population. Suggesting that the patterns



if a multi-establishment firm is experiencing high fragmentation costs, it could also choose to

close an establishment and move it closer to the HQ.

Therefore, we investigate the evolution of the average distance between a firm’s establish-
ment and its HQ. We do so by running a regression of the average distance between the firm’s
establishments and its HQ on year and firm fixed effects. Since we only observe the estab-
lishments’ location at the municipality level, our distances correspond to the distance between
municipality centroids. Therefore, the effects we show correspond to movements across munic-

ipalities. The left panel of Figure 2 plots the year fixed effects of this regression.

Figure 2: Average Distance between Establishments and Headquarters
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Note: This figure shows the year fixed effects from a regression of average distance between the establishments
and its headquarters (unweighted and weighted by the total number of workers in the establishment, respectively)
on year and firm fixed effects.

The figure shows that there has been a sustained increase in the average distance between a
firm’s establishments and its HQ. This increase stops in the midst of the recent global financial
crisis but seems to be going back to the previous trend. In particular, the average distance
increased by around 11 kilometers between 1981 and 2016. These 11 kilometers represent a
220% increase relative to the 1981 mean (5 kilometers). The scope of the change in distance
leads us to think that a lot of the expansion within firms is taking place within commuting

zones, in line with recent evidence for US firms presented by Bartelme and Ziv (2017).

To explore whether this expansion is in fact happening within functional labor markets, we
decompose the evolution in the total number of establishments presented in Figure 1 between

establishments located in the same municipality as their HQ, in the same commuting area

presented in Gaubert (2018) could be driven by the internal geography of firms.

10



(excluding the HQ municipality), and the rest of the country. We show the decomposition in
Figure 3. The figure shows that, even though there has been increases in the average number
of establishments in both the same municipality and the same commuting area as the firm’s
HQ (15% and 18% of the total change, respectively), these changes are small compared to the
change in the number of establishments outside the HQ’s commuting area, i.e. functional labor
market (67% of the total change). Figure A2 in the appendix presents this figure using only
those firms that had multiple establishments at some point during the period. Since these
estimates are coming from firms that open and/or close establishments during the period, the

results are almost equivalent.

Figure 3: Decomposition of the Total Number of Establishments
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Note: This figure shows the evolution of the total number of establishments, from a regression of a firm’s total
number of establishments on year and firm fixed effects, separating between those establishments located in the
same municipality as their HQ, in the same commuting area, and in the rest of the country.

Identification of the changes presented in Figure 2 is coming from firms that open and/or
close establishments in our sample. However, given the high fixed costs involved in both opening
and closing, a firm could still decentralize its labor by sending some of its workers to non-HQ
establishments or hire more in these locations. Therefore, we also run the same regression but
weighting each establishment by the total number of workers. Thus, this regression shows the
average distance between the firm’s workers and its HQ. The right panel of Figure 2 shows the
results. The increase in the average distance is lower in this case: only 5.5 kilometers. This is
consistent with the fact that the HQ’s and the establishments relatively closer to them, tend
to be the largest establishments.!> This change corresponds to a 220% increase relative to the
1981 value of 2.5 kilometers, meaning that, even if a firm does not open new establishments

farther away from the HQ’s, it could be reallocating some of its labor force. When we only

13The average multi-establishment firm in our sample holds 65% of their employees at the firm’s HQ. This
distribution is skewed to the left. We will discuss the evolution of the employment at the HQ below.
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look at firms that have multiple establishments at some point in our period (Figure A4), the
average distance of the establishments and workers to the HQ goes from 21 to 48 kilometers

(an increase of 129%), and from 10 to 27 kilometers (a 170% increase), respectively.
These trends lead us to our second fact:

FACT 2: The average distance between the establishments and their HQ has more than dou-
bled during the last 36 years. These changes are mainly driven by the creation of establishments

outside the HQ’s functional labor market.

The average distance is, naturally, equally influenced both by establishments close to and far
from the HQ), i.e. if the second establishment is located 20 km from the HQ, the average distance
is 20 km, but if the firm then opens a third establishment 10 km from the HQ, the average
distance decrease to 15 km. Therefore, as a robustness check we also look at the evolution of the
distance to the establishment farthest away from the HQ. Figure A5 shows that when we only
consider the maximum distance, this has overall increased from 10 to 32 km (a 220% increase)

and for multi-establishment firms the distance has grown from 42 to 100 km (138% increase).

Figure A6 and A7 in the appendix show the results by firm sector. All the sectors experience
an increase in the average distance between the establishment and its HQ from 1981 to 2016:
the business service and the transportation sectors by 17 km (increase of 567% and 340%), the
manufacturing by 6 km (133%), and the FIRE sector by 7 km (75%), this last one is less precisely
estimated. The lower increase in the manufacturing sector is consistent with this sector facing
higher fixed capital costs and higher fragmentation costs (both communication and shipping
is needed). When we weight by size of the establishments, we see an increase of 3.5 km for
manufacturing (153%), 9 km for transportation (304%), 10.5 km for business services (117%),
and 3.5 km for FIRE (70%). The small change in the FIRE sector could be due to high within

firm agglomeration forces, or to outsourcing of business services in this sector.

We believe that Fact 1 and 2 are behind the increase in the share of establishments and
workers belonging to multi-establishment firms in Denmark between 1981 and 2016. We show
the change in these shares for each municipality in Figure A8. The maps show that the share of
establishments belonging to multi-establishment firms has increased in most of the country. The

same goes for the workers, except for some municipalities in the southern part of the country.

Finally, we would like to point out that the increase in the average distance of workers to
their HQ has been accompanied by a decrease in the share of workers employed at the firms’
HQ. We show the evolution of this share in Figure 4. The figure shows a significant reduction
of 5 percentage points in the share of employment at the HQ. Just as the increasing trends
documented in Fact 1 and 2, the decrease in this share stopped between 2008 and 2013. This
reduction is similar, when looking at our four aggregated sectors.'* Even though a reduction of
5 percentage points might seem small, recall that firms with multiple establishments are usually

large firms, and even a small change in this share could mean that a considerable amount of

!4The levels of the figure might seem high. However, note that the entry and exit of firms in our sample,
together with the fact that single establishment firms have higher entry and exit rates, could shift the estimates
of the year fixed effects upward.
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jobs are being reallocated. Figure A9 in the appendix shows the same figure, using only those
firms that have multiple establishments at some point in our sample period. For this group of

firms, the reduction is of 13 percentage points, going from 89% to 76%.

Figure 4: Concentration of Employment at the HQ

96

Share of Employment
94
1

1981 1986 1991 1996 2001 2006 2011 2016
Year

Estimate ————- 95% C.I.

Note: This figure shows the year fixed effects of a regression of the share of employment at the firm’s HQ on year
and firm fixed effects.

3.3 Labor Composition

If a large number of jobs is be being moved away from the HQ the distribution of different types
of workers within a firm will change. Thus, we investigate whether the changes from Figure 2
and 4 are driven by some particular type of worker, or if it is a general phenomenon for all the
workers, regardless of their occupation. Therefore, Figure 5 shows the evolution of the average
distance to the HQ of workers within a particular occupational group. The figure shows the year
fixed effects from similar regressions as the ones described for Fact 2. We do these regressions

starting in 1991, which is the first year for which we have the DISCO occupational classification.

Note that all groups experience an increase. Workers in lower skilled occupations, such as
clerical and production workers, experience an increase of approximately 4 km in the average
distance to their HQ (82% and 80%, respectively). The business service workers and managers
also experience an increase in their average distance of respectively 67% and 75% over the same
period. Engineers and scientists experience the lowest increase of 36%. When we explore the
share of firm’s employment at the HQ for each of the occupation categories in Figure A10 the
pattern is similar; the lower skilled occupational groups experience the largest decrease, while
the decrease in the concentration of employment at the HQ for high skilled occupation groups
is a bit lower. For engineers and scientists, the level in 2016 is not statistically significant from
the level in 1991.
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Figure 5: Average Distance to the HQ by Occupation
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Note: This figure shows the year fixed effects of a regression of the average distance of the establishments to their
HQ weighted by the establishment’s relative number of employees within each occupation category, on year and

firm fixed effects.

These results could point to the existence of strong within firm agglomeration economies, in
particular regarding high skilled workers. Specifically, firms might realize that there could be
productivity gains by putting workers of particular occupations together, e.g. by concentrating
the managers at the HQ. The decrease in communication costs brought by the expansion of
the broadband coverage in the first half of the 2000s that Henten and Falch (2011) documents,

could contribute to this pattern. If communicating across establishments is relatively easier, it
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could become more affordable for the firm to send some occupations further from the HQ. On
the other hand, the firm might want to leave occupations at the HQ that benefit the most from

agglomeration economies and Face-to-Face communication (Storper and Venables, 2004).

To explore the contribution to the changes from Figure 2 of each occupation category, we
do the following decomposition. We define the firm’s f average distance of the workers to their

HQ at time ¢ (DHQ’t) as a weighted sum of the average distance for each occupation o, D?{Q,t:

)] o

where <LL"ff ) is the share of workers of occupation o within firm f at time ¢, and (é"; ) the
¢ of /¢

_ L, — L,
- (82) -5 (5

share of workers of occupation o at establishment j relative to the total amount of workers
in that same occupation in the firm f at time ¢. Using equation (1), we can investigate the
yearly contribution of each occupation category to the average distance of the workers to their
HQ. Moreover, we can further decompose the contribution into two parts: the relative use of
occupation o inside the firm, and the average distance of workers from this occupation to their
HQ. We show the results in Table 2. Technical details of the decomposition can be found in

Appendix C.

The decomposition shows that workers in production and in business service contribute by
35 and 30% to the overall change in the average distance of workers to their HQ (30.8 and 26.2
percentage points out of 88.1, respectively). Engineers and scientists contribute by around 22%
to this change, while managers and clerical workers are the two occupational categories that
contribute least to the change, by around 7 to 10% each. Further decomposing each occupation’s
contribution into their changes in relative use and changes in average distance to HQ, we observe
that the contribution of each occupation comes from different sources. For the managers, 60%
of their contribution to the total change in the average distance comes from an increase in the
usage of managers at the firm level. Between 1991 and 2016, managers went from being 4% of

the total number of workers within firms to being around 7%.

For clerical workers, we observe that the change in use of occupations inside this category
contribute negatively to the total change, but the increases in these occupations’ average dis-
tance to their HQ contribute positively. Furthermore, we observe that increases in the distance
of production workers to their HQ drive almost 30% of the total change of distance observed
between 1991 and 2016. This is consistent with a decrease in the use of workers in these occupa-
tions and the increase in their average distance to the HQ (shown in Figure 5). For the engineers
and workers in science professions, we see that most of their contribution comes from changes
in their average distance to the HQ. Moreover, there is also an increase in the usage of workers
in this occupation category. Looking more closely at the data, it seems the main increases in
the average distance of engineers and scientists to their HQ happen in two waves: the first one
at the beginning of 2000’s, and a recent second one starting around 2011. Curiously, these two
waves coincide with the recovery periods of both the Dot-com bubble and the recent financial

crisis, respectively.
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Table 2: Changes in Average Distance of Workers to HQ, 1991-2016

Value 1991 Value 2016 Change

4.41 km 8.29 km 88.07%
Managers 6.07%
Change in Use 3.62%
Change in Dist 2.45%
Production 30.82%
Change in Use 2.14%
Change in Dist 28.67%
Business Services 26.23%
Change in Use 13.23%
Change in Dist 13.00%
Engineers & Scientists 19.70%
Change in Use 4.10%
Change in Dist 15.60%
Clerical 8.71%
Change in Use -5.02%
Change in Dist 13.73%
Others -3.45%
Change in Use -9.06%
Change in Dist 5.61%

Note: This table shows the decomposition by different occupational categories described in Equation (3). The
percentages add up the total change from the first row, and not 100%.

Workers in occupations related to business services contribute with more than a fourth of
the total change in the average distance of workers to their HQ. For workers in these professions,
the increase in their relative use within the firm is almost as important as the increase in the
average distance to the HQ. On one hand, both business service firms and business service
workers in all types of firms have become more important in the last decades. On the other
hand, this has probably caused more competition for office space and workers, promoting the re-
allocation of business service workers to smaller municipalities for cost saving reasons, as argued
by Liao (2012). This re-allocation becomes easier under the presence of better communication

technology.
Based on these findings we formulate a third fact:

FACT 3: The increase in the average distance of workers to the firm’s HQ is especially
driven by an increase in the average distances of production workers, engineers and scientists

and clerical workers to their HQ, and an increase in the use of business service workers.
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3.4 Team Size

In the previous decomposition, we showed that there has been both a reduction in the average
number of production and clerical workers, as well as an increase in the average number of man-
agers at the firm level during the last 26 years. These trends imply that the size of production
teams, defined as the ratio of managers to production and clerical workers, should have gone

up during the same period.

We compute the ratio of managers to production and clerical workers for each establishment
and regress it on firm and year fixed effects. Figure 6 shows the estimated year fixed effects
relative to the average value in 1991. As expected, we observe a clear upward trend of this
ratio, which means that there has been a systematic reduction in the size of production teams.
The ratio went from approximately one manager for every 9-10 production workers, to around

one manager for every four production workers in 2016.

Figure 6: Managers to Production and Clerical Workers
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Note: This figure shows the fixed effects from a regression of the establishments’ ratio of managers to production
and clerical workers, on year and firm fixed effects.

However, this reduction in team size is not necessarily a general phenomenon within the
firm. In Figure 7, we show that the increase in the managers to production workers ratio that
we observe at the firm level is coming mainly from establishments located in the two city areas:
Copenhagen (metropolitan area) and Aarhus. More specifically, we observe an increase of 164%,
115% and 95% of this ratio for establishments located in Copenhagen, Aarhus and the rest of
the country, respectively. We confirm this by running a regression of the ratio of managers to
production plus clerical workers on year and firm fixed effects, with an interaction between the

year fixed effects and the municipality size of the establishment. Figure A1l in the appendix
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shows these results. In this figure we observe an increase in the correlation between this ratio
and the size of the municipality, consistent with Figure 7, suggesting that production teams are
becoming smaller in more populated municipalities. The trend is in line with similar results for
the US presented in Santamaria (2017), who argues that the changes could be generated due to

a rise in the complexity of the production process in big cities.

Figure 7: Managers to Production and Clerical Workers by Municipality
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Note: This figure shows the yearly correlation from a regression of the establishments’ ratio of managers to
production and clerical workers on year and firm fixed effects, for Copenhagen metropolitan area, Aarhus and
the rest of the country.

Given that Copenhagen and Aarhus contain more than a third of the country’s headquarters,
the reduction in the size of production teams is consistent with the reduction in the share of
employment at the firms” HQ and increasing average distances for some types of workers to

their HQ that we observed above. We summarize these findings in our fourth fact:

FACT 4: The ratio of managers to production and clerical workers within firms has been
increasing over the last 26 years. This is driven by an increase in the ratio at establishments

located in the most populated municipalities.

Our results could partially explain the evolution of the aggregate specialization patterns
that Duranton and Puga (2005) describe. In particular, Duranton and Puga (2005) argue
that increasing firm fragmentation is leading to a decrease in the sectoral specialization of US
cities, regardless of their size, and to an increase in the functional specialization, measured
as the relative concentration of managers to production workers in large cities. In order to
briefly explore this last hypothesis, we compute the change in the average ratio of managers to
production and clerical workers across establishments for each municipality between 1991 and
2016. In Figure 8, we show that this ratio has increased during the last 26 years for almost
every municipality in the country. Figure A12 in the appendix shows the levels of this ratio for
1991 and 2016 separately. The two figures also show that, at the beginning of the 1990’s, all the

municipalities were not too different in terms of this measure, but that it increased substantially
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for Copenhagen and its metropolitan area, and the other main city areas.
Figure 8: Managers to Production and Clerical Workers Ratio by Municipality

1991-2016 Changes

-0,04 - 0,00
0,00-0,10
[ 0,10-0,20
I 0,20- 0,97
® Largest cities

A

Note: This figure shows the percentage point difference between 1991 and 2016 for the average ratio of managers to
production and clerical workers across establishments for each municipality. The 98 municipalities are divided into
quartiles according to the changes in the ratio, and the black dots mark the largest municipalities: Copenhagen,
Aarhus, Aalborg and Odense.

Furthermore, we decompose these changes between changes in the ratio for single-establishment
firms, for establishments belonging to multi-establishment firms, entry of establishments belong-
ing to single-establishment and multi-establishment firms and exit of establishments. We do
this decomposition for the whole country and for each municipality. For the whole country, we
find that 70% of the nationwide increase in the average ratio of managers to production and
clerical workers was driven by increases in the average ratio within multi-establishment firms,
while increases in the average ratio within single-establishment firms, explained 36% of the
total increase.'® Second, at the municipality level, we find that increases in the average ratio
within multi-establishment firms is the main contributor to the growth in the average ratio
of managers to production and clerical workers in 35 out of 98 municipalities. Moreover, the
opening of establishments belonging to multi-establishment firms is the main contributor in 15
municipalities. This is, in more than half of the country’s municipalities (51%) the decrease in

the average team size is being driven by growth or entry of establishments belonging to multi-

15This sum to more than 100% since composition changes and net entry explain -4.5% and -2.4%, respectively.
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establishment firms. This share is even larger in the capital region (Hovedstaden) with 19 out
of 32 municipalities (60%).

4 Possible Causes and Conclusions

In Denmark approximately 7% of all firms have more than one establishment. These firms
account for approximately 47% of the private sector total employment and around 54% of the
total output. Given the importance of multi-establishment firms for the aggregate economy, it

is crucial to know and understand the facts regarding their spatial organization.

In this article, we use highly detailed register data covering the universe of firms between
1981 and 2016 to lay out four stylized facts regarding the spatial internal organization of firms.
Some of these facts are, to the best of our knowledge, new in the literature. First, we show that
the average number of establishments has increased by 36% during the last 36 years. Second, we
show that the average distance between the establishments and workers to their headquarters
also increased by more than 200% during the same period. This increase holds for the four
aggregate sectors in our sample: manufacturing, finance, insurance and real estate, business
services and transportation. This fact suggests that firms are placing workers further away
from their HQ.

Third, we show that the increase in the average distance of workers to their HQ is driven
mainly by increases in the average distance of production and business service workers. The
changes in the average distance of managers to their HQ is small and contributes 6% of the
total change. Finally, we show that the ratio of managers to production and clerical workers
within firms has been increasing, going from, approximately, one manager for every 9-10, to
one manager every four production and clerical workers. This increase has been particularly
large in establishments located in the metropolitan area of Copenhagen and the most popu-
lated municipalities in general. Finally, we show that these within-firm changes in the ratio of
manager to production workers could partially explain the increase in the aggregate functional

specialization, as suggested by Duranton and Puga (2005).

What could be the factors causing this spatial distribution of firms, establishments and
workers, and their evolution over time? Based on the literature, the potential most important
causes are: i) fragmentation costs, ii) location specific comparative advantages, iii) land and
labor costs, iv) agglomeration economies, v) market access, and vi) skilled-biased technical
change.'® Also, these causes are probably interconnected and there could be complementarities

between some of them. We study some of the mechanisms in a companion paper.

First, the presence of fragmentation costs are an important factor since the movement of

knowledge, people and/or goods can be very important for different operations within or across

16We refrain from discussing other important factors like differential tax rates across regions. Even though
this could be a very important mechanism for firm location decisions in countries like the United States (Sudrez
Serrato and Zidar, 2016), we do not think that this is an important factor in the fragmenting decision of firms
inside Denmark.
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firms. On one hand, in the presence of high communication costs, a firm might choose to
operate in only one establishment. However, if communication costs decrease, it can decide to
open new establishments and change its organizational structure for one that is more profitable
(Duranton and Puga, 2005). For instance, if communicating across establishments is relatively
easier, it could become more affordable for the firm to send some occupations further from the
HQ. Furthermore, it could choose to leave only those workers at the HQ that benefit more
from Face-to-Face communication (Storper and Venables, 2004). Communication costs have
also been emphasized in the organizational economic literature as an important determinant
of organizational structures (Garicano, 2000; Brynjolfsson and Hitt, 2000; Bloom et al., 2014).
On the other hand, internal transportation costs are also important, especially for firms in the
manufacturing sector where intermediate inputs have to be shipped between establishments.
Improvements in the transportation infrastructure, such as the Great Belt Bridge that opened
in 1998 connecting Zealand and Funen, can have a similar effect on firm fragmentation and
organizational structure, as shown in Charnoz et al. (2018) for the expansion of the French
High-Speed Rail.

Second, some municipalities might have comparative advantages in the production of certain
goods and services. For instance, larger municipalities, who are usually more skill intensive,
could specialize in skill intensive tasks (Davis and Dingel, 2014). Therefore, once a firm reaches
a certain scale it might want to locate part of it in a more advantageous location. This is also
connected with the existence of fixed costs of opening (and potentially closing) an establishment.
These costs could cause a firm to not open as many establishments as it would like, due to its

small scale, low productivity, among others.

Third, higher labor and land costs in certain locations might cause a firm to fragment in
order to lower their marginal costs. This has been the case with business service workers in the
U.S. (Liao, 2012). These higher input costs could be driven by higher population growth, as
in (Rossi-Hansberg et al., 2009), and/or by other factors such as an inelastic supply for office
or residential space. When facing higher costs, firms could decide to leave in that particular
establishment, only those occupations that benefit the most from the municipality’s urbanization
economies (e.g. higher income workers have a higher preference for consumption amenities, as
shown by Couture and Handbury (2017)). A firm could choose not to reallocate those tasks
that benefit the most from input-output sharing, labor pooling or other types of agglomeration
economies (Faggio et al., 2017). For example, a firm might want to locate their R&D facilities

in the capital region due to the relatively high concentration of academic institutions.

Fifth, a firm could also choose to open a new establishment in a municipality if it believes
there is enough local demand for its product. Even though we exclude retail and wholesale firms
from our analysis, we still believe that market access can be an important mechanism for the
firms in our sample. For instance, a business service firm might want to open an establishment
near to manufacturing or service firms in order to be close to its (potential) clients. On the other
hand, a firm might want to locate in Copenhagen, in another port city, or near the German

border, in order to be more exposed to international markets.
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Finally, these changes could also be affected by skill-biased technical change. It has been
shown extensively in the literature that technology (including communication and information
technology) complements highly educated workers engaged in abstract tasks and substitutes
workers performing cognitive and manual tasks (Autor et al. (2003)). Consequently, the in-
creases in the ratio of managers to production and clerical workers could be driven by skill-biased
technical change. The fact that this ratio seems to be increasing more in the largest municipal-
ities, could be explained in part by increases in the skill bias of agglomeration economies, as in
Baum-Snow and Pavan (2013).

Two important caveats of our results are worth mentioning. First, we are not able to observe
the establishments of a Danish firm outside Denmark, nor its labor force. It is clear that recent
trends in globalization have seen an increase in offshoring and foreign outsourcing, especially
for manufacturing firms, but also for firms in the business service sector.!” This is consistent
with recent reports by Statistics Denmark showing increases in foreign employment held by
Danish firms abroad.'® Therefore, our results should probably be interpreted as a lower bound
of the actual decentralization patterns within firms. Second, there has also been an increase in
outsourcing within national boundaries (Goldschmidt and Schmieder, 2017). We cannot observe
this either in our data. In consequence, there could be more occupational specialization and

spatial decentralization than the one dictated by the boundaries of the firms.

The results of this paper intend to shed light and motivate future research studying different
geographic and economic consequences of changes in firms’ location decisions, for example,
changes in the sorting of different types of workers, local productivity, and urban and rural
development. Perhaps more importantly, the changes in the spatial organization within firms
could be a very important cause explaining the recent diverging trends in urban wage inequality

and residential income segregation across and within municipalities and regions.

"For example, through anecdotal evidence we know that a firm from the medical manufacturing industry has
a plant in Hungary and is considering expanding its size, while closing the one in Denmark.
18For example, https://www.dst.dk/da/Statistik /nyt/NytHtml?cid=26775
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A Extra Tables and Figures

Figure Al: Evolution of the Total Number of Establishments

for Multi-establishment Firms
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Note: This figure shows the evolution of the total number of establishments for firms that had a multiple
establishment at some point between 1981 and 2016, from a regression of a firm’s total number of establishments
on year and firm fixed effects.

Figure A2: Decomposition of the Total Number of Establishments

for Multi-establishment Firms
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Note: This figure shows the evolution of the total number of establishments in the same municipality, same
commuting area or different commuting area as the firm’s HQ, for firms that had a multiple establishment at
some point between 1981 and 2016.
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Figure A3: Evolution of the Total Number of Establishments
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Note: This figure shows the evolution of the total number of establishments by sectors, as the fixed effects (relative
to the 1991 value) of a regression of a firm’s total number of establishments on year and firm fixed effects.
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Figure A4: Average Distance between Establishments and Headquarter

for Multi-establishment Firms
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Note: This figure shows the year fixed effects from a regression of average distance between the establishments
and its headquarters (unweighted and weighted by the total number of workers in the establishment, respectively),
for firms that had a multiple establishment at some point between 1981 and 2016, on year and firm fixed effects.

Figure A5: Maximum Distance between Establishments and Headquarters
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Note: This figure shows the fixed effects from a regression of maximum distance between the establishments and
its headquarters on year and firm fixed effects.
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Figure A6: Average Distance between Establishments and Headquarters by Sectors
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Note: This figure shows the fixed effects from a regression of average distance between the establishments and
its headquarters on year and firm fixed effects, by sector.

Figure A7: Average Distance between Establishments and Headquarters by Sectors

Weighted by Number of Workers
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Note: This figure shows the fixed effects from a regression of average distance between the establishments and its
headquarters (weighted by the relative number of workers in each establishment) on year and firm fixed effects,
by sector.
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Figure A8: Changes in the Share of Establishments and Workers

Belonging to Multi-establishment Firms, 1981-2016
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Note: This figure shows changes in the share of establishments (left panel) and workers (right panel) belonging

to multi-establishment firms. The black dots mark the largest municipalities: Copenhagen, Aarhus, Aalborg and
Odense.

Figure A9: Concentration of Employment at the HQ

for Multi-establishment Firms
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Note: This figure shows the year fixed effects of a regression of the share of employment at the firm’s HQ on year
and firm fixed effects, only for firms that were multi-establishment at any point in our sample.
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Figure A10: Concentration of Employment at the HQ by Occupation
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Note: This figure shows the year fixed effects of a regression of the share of employment at the firm’s HQ on year
and firm fixed effects, for each one of the occupational categories.
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Figure A11: Managers to Production and Clerical Workers, and Municipality Size
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Note: This figure shows the yearly correlation from a regression of the establishments’ managers to production
and clerical workers ratio on year and firm fixed effects, and the size of the municipality where the establishment
is located interacted with time fixed effects.

Figure A12: Managers to Production and Clerical Workers Ratio by Municipality
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Note: This figure shows the average ratio of managers to production and clerical workers across establishments for
each municipality in 1991 (left panel) and in 2016 (right panel). The black dots mark the largest municipalities:
Copenhagen, Aarhus, Aalborg and Odense.
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B DISCO Categories

In this appendix we describe what occupations belong to each one of the six occupational

categories that we use throughout the paper.

Category DISCO Codes (ISCO)

Managers 1000-1999

Production Workers 60-83, 92-93

Business Service Workers | 2400-2419, 242, 2440-2449, 3400-3439, 344, 346-347
Clerks 243, 40-52, 90-91

Engineers and Scientists | 200, 21, 220-222, 231, 311-312, 32

Finally, we build an “Others” category, which contains every other occupation that is not
in any of the previous categories defined above. For example, groups like “Other Associate
Professionals”, “Primary Education Teaching Professionals” or “Authors, Journalists and Other

Writers”, among others. This category also includes those workers with a missing DISCO code.

C Estimating Equations

C.1 Number of Establishments

In order to know the evolution of the average number of establishments per firm that we show

in Figure 1, we run the following regression:
Estap = op + 0t +ep4

where Estay; denotes the number of establishments of a firm f in time ¢, ay are firm fixed
effects and ¢; time fixed effects. For the figures by sector, we ran the previous regression only

for firms belonging to each one of the sectors.

For the results we show in Table 1, we run the following logistic regressions for columns 1

to 4, respectively:

Openyg, = Closep + oy + 04 + €y
Openy = Closep; + Closeyi—1 + Closes o + Openy 1 + Openg o + oy + 0t + €4
Closey; = Opengi+ayp+ 0 + €t
Closesy = Openygi + Openygy_1 + Openy o + Closepy—1 + Closef o + ap + 0p + €4

where Openy; is a dummy variable that equals to 1 if a firm opened an establishment in period

t, and Closey; equals to 1 if a firm closed an establishment in period t.
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C.2 Distance to HQ

In order to know the evolution of the average distance of establishments to their HQ that we

show in Figure 2, we start by defining it as:
D ! > dist
t= 18Lj H
f Eft - JHQ

where th denotes the average distance between the firm’s establishments and its HQ, Ey;
denotes the number of establishments of a firm f in time ¢, and dist; yg the distance of a
particular establishment j to their HQ. We also define a weighted version of this distance,

where the weights are the relative size of each one of the establishments:
_ L
Dy =Y dist, =
" j e <Lft>

where Lj; is the total employment in establishment j and Ly, is the total employment in the

firm at time t. We then run the following regression for these two variables:
th =y + O +Eft

where th denotes either one of the average distance variables defined above. For the figures

by sector, we run the previous regression only for firms belonging to each of the sectors.

For Figure 5 we run the same regression, but the dependent variables are defined as:

_ L.
Disty = Z dist; ( Oﬁ) (2)
J

Loft

where L,j; is the total employment of occupation o in establishment j and L,z is the total

employment of occupation o in the firm at time ¢.

C.3 Share of Employment at the HQ

In order to know the evolution of the share of workers employed at the firm’s HQ that show in

Figure 4, we run the following regression:

Lygy

= 1)
Lf,t af+ 0t + €y

where oy are firm fixed effects and d; time fixed effects. For the figures by occupation, we

compute the shares for each occupation and run the previous regression for each one of them.
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C.4 Team Size

In order to know the evolution of the ratio of managers to production and clerical workers that

show in Figure 6, we run the following regression:

(53¢) .
= of tTEjft
P+C)

where j denotes an establishment, oy are firm fixed effects and d; time fixed effects. For Figure 7,
we run the same regression but include a year specific fixed effect for each one of the municipality

groups:

M

PrC ; =af + 5c,t1{j,CPH} + 5a,t1{j,Aarhus} + 5a,t1{j,Rest}5jft
jft

where 1;; xy is an indicator function that equals to 1 if the establishment j is located in

X € {CPH, Aarhus, Rest}, and CPH denotes Copenhagen metropolitan area, which we de-

fined as the municipality of Copenhagen, its surroundings and Northern Zealand. Finally, for

Figure All, we run:

M
<P+C)j =ayf+ 0+ Belog(Nj) +€jpt

where log(Ne) denotes logarithm of the number of the workers in the municipality where the

establishment j is located.

C.5 Decomposition of Distance by Occupation
For the decomposition presented in Table 2, we take equation (2)
= Z Lojt
D dist dist; | =2——
ﬁzzs< >213<Lﬁ

where o denotes an occupation. Multiplying and diving inside the summation by the number

of people of an occupation o inside the firm L,f;, we can rewrite this expression as:

sl [Fan ()] S () e

. ¢
J Log

which is Equation (3) from the text. To find out the contribution of each occupational category
to the average distance of the workers to their HQ, we run the following regression for each

occupation o:

D?t =af+ 5gecomp,t tEft
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O

Then, we use the estimate of the year fixed effects as the predicted average value of DO = Odecomp t

for each occupation.

To further decompose each occupation’s contribution between the firm’s relative use of the
occupation and the average distance of workers from this occupation to their HQ, we start by

running a regression:

Loft
Lyt

=af+ 5356,7& +Eft

Similarly, we use the estimate of the year fixed effects as the predicted average value of the

relative use of each occupation LL‘” =40 Flnally, we compute the predicted average distance

use ,t°

of workers in an occupation o to their HQ as Dzstot = 9 ect/é Using these predicted

use,t*

averages, we can define for each occupation and year:

N Lt S
Dozi'DiStt
t Lt O

In particular, consider the change in D between 1991 and 2016:

- - - Lo20i6 = Lo 1991
Ao D° = D516 — Diggr = — + Disto 2016 — ———

2016 1991

. DZTStOf:’lggl (4)

Adding and subtractlng Tt o.1091 Dzsto #2016 to the right-hand side of the equation, we can rewrite

it as:

L, Loa
A25D = Aoy DZStO 2016 + A25D’L.St 0,1991 (5)
L Ligg1

We use Equation (5) to decompose the contribution of each one of the occupational categories
into two parts: the changes in the relative use of the occupation, and the changes in the
average distance of workers of this occupation to their HQ. Alternatively, we could add and

o 2016

subtract Dzstof 1991 to the right-hand side of equation (4). The results obtained from

this alternatlve decomposition are very similar to the ones we show in Table 2.
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