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Abstract
We assess the importance of the link between service providers and global manufacturing firms,
which we identify through a spatial variation in export-driven service demand. Our results
show that a 1% increase in a localized measure of exporting increases the contemporaneous
volume of sales of service firms by around 0.08% and has a similar lagged effect in the
following year. We also show that this link is local as the effect fades away after just 20 km,
that it is more pronounced with larger and foreign-owned service firms, and that the impact
extends beyond sales as it also increases the employment in local service plants.
JEL classification: F10, F14, F16, R10
Keywords: Spillovers, Services, Manufacturing Exports, Input-output Linkages
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Introduction

Since the 1990s, there has been a profound change when it comes to firms’ composition as the
industrial production has fragmented in the wake of the globalisation process. The rise or fall of
a firm therefore stretches far beyond its own boundaries into businesses linked to it through
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buyer-seller networks. This between-firm interdependence has also grown more significant across
broader sectors, such as manufacturing and services, through a process dubbed the ‘servicification’
of manufacturing. The main implication of this phenomenon is that services have become an
increasingly important part of the manufacturing process, and hence, an embedded part of
manufacturing goods. Although the servicification of manufacturing has many dimensions, we
focus on the implication of increased external demand for services in manufacturing firms.1
Lodefalk, (2013, 2014) showed, in the Swedish context, that firms’ shares of external services
(i.e. bought-in services) in total manufacturing output has more than doubled between 1975
and 2005 (from around 12 to 25%).2 The servicification of manufacturing may therefore partly
explain the overall growing importance of services (World bank, 2016).3 Links between services
and manufacturing are emerging, but in many aspects, they have contrasting fundamental
features. Services are quite dispersed across space due to their many non-tradable characteristics,
which implies that services are highly influenced by local supplier-buyer networks. Manufacturing
activities, on the other hand, are spatially specialised and also highly integrated in the global
value chain.4
Our aim is twofold. First, we evaluate how significant the link is between manufacturing and
services by focusing on the causal effect of manufacturing exports on the demand for services, and
our results suggest a substantial interaction since a 1% increase of our benchmark measurement
of service firms’ local exposure of manufacturing exports increases service sales by almost 0.08%.
We do also find that the link has a pronounced impact on service firms since it influences not
only sales, but also employment (with an elasticity of 0.03%). Hence, we establish a causal link
suggesting important ripple effects within a local economy facing an export shock. In 2020,
1

Baldwin, Forslid, and Ito, (2015) brought up three possible explanations for the servicification of manufacturing: reclassification (internal services moving out of the firm), task-composition-shifts (more services needed to
cope with a more complex production process or new attributes in produced goods), and task-relative price shifts
(service tasks become relatively more expensive).
2
Lanz and Maurer, (2015) show that external services form around 30% of the export value of goods for
high-income countries. According to Swedish IO tables, the service share of manufacturing value added was
around 27% (29%) in 2008 (2016). For similar applications see for example Crozet and Milet, (2017) and Kelle,
(2013).
3
This is particularly true for business services, see Rueda-Cantuche, Kerner, Cernat, and Ritola, (2016).
Figures for the EU show that business services grew, on average, by 2.4% per year between 1999 and 2009, while
the overall growth of the EU economy was more modest at around 1.1% (European Union, 2014). Business
services is a broad concept related to a variety of services provided by one firm to another to support its business
without producing any tangible commodities. Business services include management consultancy, legal services,
auditing, engineering, and marketing.
4
See, for example, the survey of Bems, Johnson, and Yi, (2013) on the global interdependence of manufacturing
firms from 2008 to 2009.

2

the Covid-19 virus led to disruptions in the global economy and exposed interdependence of
markets through disrupted global supply chains.5 Our paper both highlights and quantifies
how local service providers (broadly defined), who need not engage in global markets, may be
especially vulnerable and exposed to (foreign) shocks that are transmitted through neighbouring
manufacturing exporters.
The second aim is to investigate several possible mechanisms that may influence the effect of
a change in the local export exposure on service sales and we show: (1) that an export shock is
persistent as the effect of a lagged shock is almost as large as a current one, (2) that it fades away
quickly with distance after just 20 km; (3) that the size composition of service firms matters
as larger service firms have a stronger link to manufacturing firms (which suggests a positive
assortative matching); and (4) that the link has implications beyond the local economy through
its influence on foreign direct investments since the link is stronger for foreign-owned firms.
Our results are based on Swedish firm register data from 2003 to 2014 using an identification
strategy based on the stylised facts of a relative even distribution of services linked to a spatially
specialised and international manufacturing sector. This ensures a high variation in export-driven
service demand across similar types of service firms located in different parts of Sweden.6 A
unique aspect of our dataset is that we have very detailed geographical information about firms’
locations, which implies that we do not rely on broad administrative borders (e.g. municipalities
or commuting areas) that have little to do with the business distance between manufacturing
and services. This allows us to use a more flexible approach, and enables us to investigate how
an export expansion in a geographical unit spreads over space, like ripples on water.
To capture how service firms are exposed to, or affected by, changes in manufacturing exports
in their proximity, we create a location-specific measure: localised export exposure (LEE), which
captures how demand for service inputs in a particular location fluctuates as a result of changes
in manufacturing exports.7
Our paper relates to several different strands of literature, one of which is the growing
literature on the links between services and manufacturing. Although services, as discussed in
5
This relates to the work of Boehm, Flaaen, and Pandalai-Nayar, (2019) who identified cross-country
dependence in manufacturing for Japanese affiliates located in the US following the 2011 Tōhoku earthquake.
6
See section 3.2 for a more detailed discussion regarding our identification strategy.
7
As there may be an endogeneity problem between manufacturing exports and local service providers, we
make use of global market fluctuations as an instrument for exporting to find the causal effect. See the discussion
in section 3.2.
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Francois and Hoekman, (2010) and in Gervais and Jensen, (2019), are becoming an increasingly
important part of trade flows in and of themselves, our paper is more related to Debaere, Görg,
and Raff, (2013) or Bernard, Moxnes, and Saito, (2019) and the importance of local links. Hence,
we do not focus on the relationship between manufacturing and service import when the service
actually cross the border (i.e. Mode 1 in service trade according to the General Agreement
on Trade in Services). Instead, we investigate the link to services provided locally, which may
consists of both domestic and foreign service providers as long as they have a local presence.8
Debaere, Görg, and Raff, (2013), for example, investigated how services may facilitate trade in
commodities, and they found that an increased local availability of services increases the trade
activity of domestic firms. The importance of the link between services and manufacturing was
also supported by the finding of Ferro, Portugal-Perez, and Wilson, (2014) (in a macro setting
through aid to services) and by Hoekman and Shepherd, (2015) (using a country level gravity
framework).9
Our paper differs from these studies in several key aspects. We reverse the order by focusing
on the impact of manufacturers on services instead of the other way around, which allows us to
use an identification strategy that may side-step endogeneity problems due to a two-way link.
That is, we focus on how smaller and more geographically dispersed firms in the service sector are
influenced by the surrounding economy instead of focusing on a small number of locally dominant
and spatially concentrated manufacturing exporters.10 This could be important as it implies
that we are able to use an instrument based on world market fluctuations instead of regional
information, which may be influenced by large manufacturing exporters. In addition to a new
identification strategy when it comes to the assessment of the links between manufacturing and
services, we make use of a much more refined geographical grid compared to earlier studies, which
makes it possible to detect how local the links really are. Finally, we explore the mechanisms
behind the links by investigating how they differ across firm characteristics.
Through our identification strategy, our paper is also related to the literature focusing on
8

Local presence is defined as Mode 3 service trade in the GATS which is also the largest part of total service
trade.
9
The importance of (domestic) links between service firms and manufacturing exporters is also underscored
by Evangelista, Lucchese, and Meliciani, (2015), Görg and Ruane, (2001), and Lodefalk, (2014).
10
The average share of total sales for the three largest firms within Swedish labour markets in 2014 (municipalities) is 36 (40)% for private services, while it is as high as 57 (63)% for manufacturing. In addition, the
three largest exporters within the Swedish labour markets formed, on average, around 50% and 39% of total
manufacturing sales and employment, respectively.
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how global shocks influence local markets differently within a country due to spatial variations
in specialisation patterns as economic shocks tend to be confined within local labour markets.11
Autor, Dorn, Hanson, and Song, (2014), Autor, Dorn, and Hanson, (2013), Caliendo, Dvorkin,
and Parro, (2019), and Hakobyan and McLaren, (2016) all showed how local labour markets
within a single nation react differently to the same trade shock, and our results suggest that an
important mechanism behind the local effects of global shocks is the link between manufacturing
exporters and local service providers. Our results are therefore also in line with Dix-Carneiro
and Kovak, (2017), who showed the importance of agglomeration economies when it comes to
strengthening the local impact of trade on labour market outcomes. In addition, we show that
the link between manufacturing and services creates a feedback loop to trade in services, as the
performance of manufacturing exporters influences the demand for a local presentation of global
service firms.
Our paper is also related to the growing literature on local multipliers building on the work
of Moretti, (2010). He found that for ‘an additional job in manufacturing in a given city, 1.6 jobs
are created in the nontradable sector’. A large literature has followed using a similar strategy
to identify local spillovers (see Moretti and Thulin, 2013 for Sweden, Marchand, 2012, Ando,
2015 and Faggio and Overman, 2014). These papers generally use data that is aggregated at a
regional or city level to identify the local spillover/multiplier effects. Our results support such a
multiplier effect as we also find a real impact of an increased export exposure on the number
of employees in service firms. However, a core strength of our approach is that we are able to
use high quality firm level micro-data to control for unobserved heterogeneity combined with
detailed geographic data to identify highly local spillovers, even within regional units.
Finally our paper relates to analysis investigating the micro origin of business cycles, one
strand in this literature focuses on how links between firms act as a ‘propagation mechanism’
when individual firms are faced with a shock that is transmitted to other parts of the economy,
thus influencing aggregate fluctuations (see Acemoglu, Carvalho, Ozdaglar, and Tahbaz-Salehi,
2012). Another strand focuses on how an idiosyncratic shock on the micro level builds up to
aggregate fluctuations due to the granularity of the economy (see Gabaix, 2011, Giovanni and
Levchenko, 2012 and Giovanni, Levchenko, and Mejean, 2014 who showed how firm-level shocks
11
Manning and Petrongolo, (2017) showed, for example, that workers are ‘strongly discouraged by distance to
target jobs’.
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can explain more aggregate volatility). We uncover and quantify this cross-sector link that
emphasises how idiosyncratic shocks in large manufacturing firms (i.e. large exporters) spread
to firms in other parts of the economy.
In section 2, we motivate our empirical specification while we present our data and identification strategy in section 3. We thereafter discuss the results in section 4, and we conclude in
section 5.

2

Motivation and Empirical Specification

As a point of departure for motivating our empirical identification of the links between manufacturing and intermediate services, we use the ideas of vertical linkages developed by Fujita
and Thisse, (2002, pp. 321-326).12 They addressed the agglomeration of economic activities
in a world with sticky workers with input-output linkages leading to a situation where the
manufacturing firms chose to locate in a region due to a concentration of the intermediate firms,
and the other way around.
The key elements of their model is that both the goods produced by manufacturers and
the services provided by the intermediate firms face transport costs when they are shipped to
their respective buyers. Manufacturing firms and service providers have therefore an incentive
to share a location to minimise transport costs, and this model, since manufacturing firms are
modelled as having a love for a variety when it comes to service inputs, has many similarities with
models focusing on the more common link between consumers and final goods producers (see
the discussion in Combes, Mayer, and Thisse, 2008). In this context, however, manufacturing
firms act as consumers of intermediate services, and the total cost of production corresponds to
consumer income, while the different varieties of services take the role of final goods varieties.
The link between services and manufacturing may therefore be highlighted by a gravity-type
equation when it comes to the total sales of a service firm i located in region j, which will depend
on the total production of goods of those firms/regions the service firm supply (see Fujita and
Thisse, 2002, p. 323):
12

This model builds on the framework developed by Krugman and Venables, (1995) and Venables, (1996),
which suggests that agglomeration (and a core-periphery situation) may evolve through vertical links between
firms, influencing their choice of location, while consumers/labour are fixed in space (see also Combes, Mayer, and
Thisse, 2008).
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where the total production of goods produced in region r is divided between the domestic
or the local (qrd ) and the export (qrx ) market. The terms Aj and Br are defined as Aj =
(αwj σ/(σ − 1))1−σ and Br = cr Prσ−1 ; where σ is the elasticity of substitution between service
varieties, α is the cost share of services in manufacturing, wj is the labour cost in region j, Pr is
the ideal price index for the CES function, c is the unit cost of producing manufacturing goods,
and τrj is the trade cost of services between regions (τrj = 1, if r = j).
Equation 1 emphasises that sales in service are, in addition to the production of manufacturing
goods, also influenced by general equilibrium outcomes such as the cost of production (cj ) and
the general price level of services (Pr ). Hence, equation 1 underlines several possible endogeneity
issues if one would like to investigate the relationship between manufacturing and services.
To overcome these issues, our identification strategy focuses on the variation of local demand
for services caused by exogenous export fluctuations in the manufacturing sector. If we take our
point of departure in equation 1, we could derive the following elasticity of total service sales
with respect to manufacturing exports in region r (qrx ):
∂salesj(i)
qrx
qrx
1−σ
=
A
B
τ
,
j
r
rj
∂qrx
salesj(i)
salesj(i)

(2)

which implies that the response of a service firm depends on its exposure to manufacturing
exports. The export exposure is however influenced by two main factors. One is the export
intensity of the manufacturing sector. The other factor is the proximity of exporters since service
firms sell less to distant buyers.
To empirically assess the relationship in equation 2, we use the following reduced-form
specification:
ln(salesj(i)t ) = βln(LEEjt ) + fi + fi t + ζtsl + it ,

(3)

which implies that we regress the log of sales by service firm i located in region j at time t on
its local exposure to exports (LEE) of manufacturing goods. A measure capturing both the
volume and the distance aspect of export exposure (see section 3.3 for a more detailed discussion
and definition of the LEE). In addition, we control for general equilibrium effects by including
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year-industry-labour market fixed effects, ζtsl (using three-digit SNI industry codes). We also
include firm fixed effects, fi , to control for a possible firm-level heterogeneity when it comes
to both output and input qualities. Finally, we do also control for a firm-specific trend(fi t) to
capture a heterogeneous growth pattern across firms due to demand and technology differences.
Hence, we identify the link between manufacturing exports and sales made by service firms by
zooming in on within-firm variation over time while we control for a firm specific trend as well
as year-industry-local labour markets fixed effects.13

3

Data and Empirical Strategy

3.1

Data

To investigate empirically the relationship between manufacturing and service firms, we use
firm-register data from Statistics Sweden covering all Swedish firms from 2003 to 2014. We focus,
however, on two sets of firms. The first set consists of all exporters and their export flows at
the firm-product-destination level. This set includes 40 268 exporters with, on average, over 50
employees, which is used to generate the variation in exporting. Firms in the manufacturing
sector account for the lion’s share of the export value in the dataset (around 77%). See Appendix
A for descriptive statistics about the set of exporters (Table A1). The second set of firms, and
the one of primary interest in this study, consists of all private services firms with positive
employment. This baseline sample consists of around 180,000 firms providing a broad type of
services (e.g. printing, accommodations, transportation, computer programming, R&D, and
building services). Our baseline sample uses only firms with at least one employee as firms with
zero employees are excluded as these tend to be ‘hobby’ or micro-firms with very small and erratic
sales volumes. As a robustness check, we use two additional datasets. One extends the sample
of firms by including firms without employment and the other restricts it to business service
firms only (Eurostat definition). The four largest two-digit sectors within business services in
the Swedish context are management and consulting, architecture and engineering, computer
programming, and legal and accounting services. See Table 1 for information about the sectors
included (two-digit level) and summary statistics, both for the baseline sample of all service
13

Note that these fixed effects also control for non-pecuniary agglomeration economies, which Rosenthal and
Strange, (2004) argued may be industry, geography, and time specific.
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firms and the alternative samples. Note that multi-plant service firms are excluded as we only
have information about sales at the firm level, which implies that we have no way of identifying
the location of sales changes in firms with two or more locations. We have however employment
statistics at plant level, which we use to explore this dimension.
Table 1: Summary statistics for all service firms (baseline) with positive employment and the
extended sample including micro-firms reporting 0 employment. Two-digit SNI 2007 codes are
used to define the sectors.
Sales
Support to agriculture
Support to forestry
Printing and related services
Remedation waste management
Maintenance parts vehicles
Transport removal services
Warehousing
Postal, courier activities
Accommodation
Food and beverage
Publishing activities
TV, film, sound recording
Computer progr., consultancy
Information services
Legal and accounting
Management consulting
Architecture, engineering
Scientific R&D
Advertising, research
Other professional activ.
Rental and leasing activ.
Temp. employment activ.
Security and investigation
Building services, landscape
Office, business support
# firms

Baseline
Empl. # firms

5206795
5280872
8865170
7834258
8303881
6292545
69879623
31727720
6616515
4133398
18158990
7379910
13151586
22219958
2803004
3058328
5801739
33712378
9045169
4263282
13898943
12064282
19734476
6569792
15175015

4.3
7.0
6.1
4.9
4.6
4.9
20.8
43.2
6.8
4.8
9.0
2.9
7.3
11.1
2.7
2.4
4.3
6.9
4.1
3.6
5.6
22.2
24.3
10.7
31.3

179248

795
418
1913
66
11215
13217
2504
356
13938
18666
2339
3444
16531
852
12879
26619
10135
1471
7307
16817
2666
3422
385
9630
1663

Extended sample
Sales
Empl. # firms
858473
1558683
4614624
4476727
4053135
4291925
40205046
14184838
3762528
2934726
7627836
2047433
5019190
7927459
1298422
1373543
2705090
13108047
3643638
1207149
5605240
7982286
11961170
2747444
4949967

0.4
1.6
3.0
2.6
2.1
3.0
11.8
18.9
3.6
3.2
3.7
0.7
2.7
3.8
1.0
0.9
1.8
2.6
1.5
0.8
1.9
14.4
14.6
4.2
9.7

6143
1458
4035
110
23481
19910
4510
746
24338
23686
5973
13323
46664
2465
31181
73808
23161
3903
19619
65661
7406
5162
590
22320
4718

434371

The baseline definition includes all service firms with positive employment and the extended sample includes also
micro-firms without employees. Sectors marked in bold are defined as business services according to the Eurostat
definition. It includes firms in SNI 2007 (NACE rev. 2.) sectors 58.2, 62, 63.1, 69, 70.2, 71, 73 and 78.

A key feature of our data is that we have very detailed information about the location of
firms. That is, we know in which SAMS area (Small Areas for Market Statistics) each firm
is located, and these time consistent SAMS areas divide Sweden’s 290 municipalities (or 105
labour-market areas) into over 9,000 small spatial areas. Around 67% of the SAMS areas have
9

an area of less than 10 km2 , while 89% have less than 100 km2 . The smallest areas are less than
0.1 km2 , and the largest over 12,000 km2 . The difference in the mean size of 50 km2 and the
median size of 2.2 km2 is explained by some large remote and sparsely populated areas along the
north west border.14 We also make use of broader administrative regions to control for trends
specific to local labour market areas (LMA), while the fine geographical detail of the SAMS
areas ensures high variability within each LMA (see Table A2 in Appendix A). Figure A1 in
Appendix A shows, for each SAMS area, the number of business service firms (left) and the
number of firms when using the broad baseline definition of services (right).15

3.2

Empirical Strategy

An important part of our empirical strategy is that the distribution of economic activity across
space is very different within manufacturing compared to services. One way to illustrate this is
to make use of the Krugman-concentration index (see Krugman, 1991), which measures how
similar the distribution of an industry’s economic activity (measured as the number of workers)
is across regions. A value close to 0 implies that an activity is evenly distributed across regions,
while a value approaching 2 implies that the activity is geographically concentrated.16 Figure 1
clearly shows, using a 4-digit industry level, that the distribution of services is less concentrated
(i.e. biased towards the left side of the figure) than the concentration pattern of manufacturing
industries. When we compare the average Krugman-index, we find that 82% of the labour force
of manufacturing has to move to another region to get in line with the distribution of total
activity, while the same figure is around 44% in services. In other words, manufacturing is much
more spatially heterogeneous compared to services.
The diffusion of services suggests that the local economy demands a broad set of service
inputs in proximity, while manufacturing outputs could more easily be supplied at arm’s length.
We find support for this in a survey (see Gullstrand, 2017) asking small and medium-sized
Swedish manufacturing firms about the location of their major input source.17 One result that
14
The areas were constructed to be relatively homogeneous in terms of some observable aspects, e.g. high-rise
buildings or business complexes (see discussion in Åslund, Edin, Fredriksson, and Grönqvist, (2011)). The larger
areas generally have very few firms (little economic activity) as can be seen from figure A1.
15
The figure also provides an overview of the size and detail of the SAMS areas used. Note that the SAMS
areas may appear larger than they actually are as we do not observe a border between areas that are in the same
group in terms of the number of firms in each area.
16
A value of 1 implies that at least 50% of the economic activity has to switch regions to have the same
geographical distribution as the total activity.
17
A source is defined as major when 50% or more of an input originates from that source.
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Figure 1: Krugman Specialization index (2011). A higher value of the index means
that a larger fraction of the labour force needs to change sectors to be in line with
the average municipality in Sweden (i.e. more specialised).

Intermediate

RnD

Business support

Marketing

Transports

Figure 2: Survey results showing the major regional links of manufacturing firms
in 2014. The figure shows the percentage of firms indicating that their local region
was the major source region for that specific type of input. A major source is
defined as constituting more than 50% of that input category. See Gullstrand,
(2017) for more information.
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is particularly striking is that more than 80% of the firms answered that their major source of
business support (e.g. legal advice, accounting, and technical support) was from the local region
and the share was only slightly lower for other services (see Figure 2). If we compare this with
intermediate goods, then our results show that only around 30% of the firms indicated that the
local market was their major source. This finding matches the results in Gervais and Jensen,
(2019), which found that services in general, but not for all, are less tradable than manufacturing
(see also Jensen, 2011). Hence, services are harder to trade over a distance, which may be
especially important for non-standardised services that require a high degree of knowledge and
direct communication.
There is also a growing body of literature underscoring that the local business environment is
important for (complex) inputs.18 One specific example of this local nature is found in Bennett,
Bratton, and Robson, (2000), who showed that firms hire business advisors in over 60% and
80% of cases within 10 and 25 kilometres of their location, respectively. In addition to being less
tradable, Lodefalk, (2013) shows that services are a highly integrated, but an external part of
manufacturing production. If one breaks down manufacturing firms’ expenditure on services
into internal and external services, then external services account for 75% of total service costs
from 2001 to 2006.19 Additionally, using Swedish input-output tables, he found that 83% of
service inputs are sourced from service firms located in Sweden.
The servicification of manufacturing and the significance of a short distance to service
suppliers suggests significant local input-output linkages between manufacturing and service
firms. Hence, an idiosyncratic shock to manufacturing exporters will be transmitted to local
service firms and affect their volume of sales. As service firms are much more evenly distributed
over space, we will observe large variations within the service sector because of varying exposure
to the same shock. It should be noted that Sweden is a geographically large country. The
distance from south to north within Sweden is over 1 500 km which equals the length from the
city of Malmö in southern Sweden to Rome in Italy. This large geographic size of the country
also ensures that our measure of export exposure vastly varies over different locations within a
year across Sweden.
18

See Bernard, Moxnes, and Saito, (2019), Hillberry and Hummels, (2008), Hummels and Schaur, (2013),
Iammarino and McCann, (2013), Keller and Yeaple, (2013), and Wrona, (2018). See also Meliciani and Savona,
(2015) and Dinteren, (1987) for an early descriptive analysis of the role of business services in the local economy.
19
He finds that expenditure on services in general increased while the share of external services was stable,
suggesting that external and internal services grew in tandem.
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3.3

Localised Export Exposure

To identify the link between manufacturing and service firms, we localise manufacturing exports
as this helps to capture the fact that manufacturing demand for service inputs is influenced by
their distance from the service firm. In other words, we make use of the highly detailed SAMS
areas (see discussion in section 3.1) and construct a variable called Localised Export Exposure
(LEE) by spatially weighing manufacturing exports so that they become location specific.20 The
LEE (Djt ) is constructed by first calculating the total manufacturing export of each SAMS area
m, Xmt =

21
i Xi(m)t .

P

Then, to account for the impact of distance on the demand for services

in a SAMS area j, we use a spatial weight so that SAMS-level exports (Xmt ) are deflated by the
distance between a pair of SAMS areas j and m. Hence, the LEE to services (specific to each
SAMS area), Djt , equals the distance-weighted sum of all SAMS-level exports:

Djt =

X Xmt
m

djm

,

(4)

where djm is the distance (in km) between the centroids of SAMS areas j and m. The distance
within each SAMS area, i.e. djj , is set to be 1 km. The specialisation pattern of manufacturing
and product-specific idiosyncratic shocks on the world market imply that the export induced
demand for services varies considerably across SAMS areas. By using equation 4, we put ourselves
in the growing literature focusing on relative instead of absolute trade shocks (see discussion
in Goldberg and Pavcnik, 2016) and our identification strategy is therefore based on spatial
frictions in service sales. There is however an arbitrary element in these types of measures
when it comes to determine the relevant spatial pattern. Instead of using a predetermined
administrative border, we use the distance-decay function with a distance parameter of one (i.e.
1/dajm , a = 1 in equation 4). In other words, service firms located 20 km from an exporter is only
confronted by 5% (i.e. 1/20) of its total export value. If we increase our distance parameter, the
decay function steepens and hence the export exposure becomes even more local since service
20

The use of the SAMS areas is a great strength of the analysis as even very short distances have been found
to have a large deterring effect on business relationships. See, for example, Hillberry and Hummels, (2008), who
stressed the advantage of highly detailed geographic data as distance is found to have a pronounced effect on a
firm’s trade even over very short distances within a municipality or other administrative areas.
21
Some exporters have multiple plants, and to take that into consideration, we distribute the exporting of each
firm to plants based on relative employment before aggregating the export value to the SAMS level. Hence, if a
firm has two plants and the headquarter has eight out of a total of ten employees, then 80% of the firm-level
export value will be allocated to the SAMS area of the headquarters, and 20%, to the SAMS area of the other
plant. Note that the results are robust to putting the entire weight on the location of the headquarter.
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Figure 3: Yearly percentage growth in the SAMS level LEE, Djt (top row) and the instrument
? (bottom row), between 2005 and 2014. The yearly percentage growth is calculated
for LEE, Djt
? = ln(D ? ) − ln(D ?
as follows: 4Djt = ln(Djt ) − ln(Djt−1 ) and 4Djt
jt
jt−1 ).
firms’ exposure to exports erodes quickly with the distance to exporters. If we on the other
hand chose to decrease the distance parameter, service firms becomes more exposed to distant
exporters. A lower distance parameter implies however that the spatial variation decreases, and
eventually our measurement becomes national instead of local or regional when the distance
parameter approaches zero. Hence, we face a limit when it comes to the lower bound of the
distance parameter since we control for year-industry-labour market fixed effects. Although
our benchmark distance parameter is one, we will check the robustness of our results by using
both higher and lower values. The heterogeneity of our LEE measurement using our benchmark
distance parameter (Djt ) is visible in the top row of Figure 3, which shows the annual percentage
change of Djt for each SAMS area from 2004 to 2014.
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3.4

Instrumenting for the Localised Export Exposure

A potential concern of using actual export flows of nearby manufacturing firms as a source of
variation is that input-output links between manufacturing and service firms imply that the
characteristics of the service sector in the proximity of manufacturing firms may influence their
export performance. A potential endogeneity problem therefore arises. Evangelista, Lucchese,
and Meliciani, (2015) found, for example, using European input-output data, that business
services ‘exert a positive impact on the international competitiveness of manufacturing industries’.
To address this concern of simultaneity, we build our identification strategy on an instrument for
the LEE in equation 4. To construct the instrument, we first create a firm-specific instrument
using a similar methodology as Hummels, Jørgensen, Munch, and Xiang, (2014), which we
aggregate to the SAMS level. To create the firm-level instrument, we begin by calculating
pre-sample shares (sick ) of the export flow of product k to destination c in the total exports of
firm i.22 The next step is to use data from the UN Comtrade database on bilateral trade flows
at the HS six-digit product-destination level to create product-destination-level demand shocks
(Ickt ) by using the total imports (except from Sweden) of each country at the product level.
The time-varying firm-specific instrument is then calculated by multiplying the firm-productdestination specific shares by the product-destination country-specific import demand (Ickt ),
and then aggregating over all products and destinations. The firm-specific instrument therefore
equals:
Iit =

X

sick × Ickt .

(5)

kc

The next step is to aggregate the firm-specific instrument23 , Iit , to the SAMS level:

?
=
Xmt

X

Iit

(6)

i

Similar to equation 4, we finally create a time-varying instrument for each SAMS area j by
weighing shocks by the inverse distance between SAMS areas:

?
Djt
=

X X?
mt
m

22

djm

.

(7)

This is either 2003 or the first year a firm exists in the dataset.
A similar adjustment as above for multi-plant exporters is performed (when calculating the Djt ). As some
firms have multiple plants, we take that into consideration by distributing the firm-level instrument, Iit , to the
SAMS areas of the plants based on the relative employment in each plant.
23
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? , is thereafter used as an instrument for the LEE, D in equation 4.24
This variable, Djt
jt

Hence, we capture the export of Swedish firms in each SAMS area driven by fluctuations in the
import demand from other sources than Sweden on the destination markets. The link between
service firms and Swedish exports is therefore disconnected, especially as Swedish exports of
core products (defined as major export products at the five-digit level) forms, on average, not
more than 1.5 % of world trade. Figure 3 compares the yearly percentage change for the LEE
(top row) and the instrument of the LEE (bottom row). From a simple eyeballing of the figures,
we can see a very similar pattern over the period. Importantly, for our identification we see that
there is large variation across space and time in the exposure measure.

4

The Effect of Manufacturing Exports on Services

If we start to consider our main result based on the instrumental variable (IV) regression in
Table 2, we find that a 1% increase in our benchmark export exposure (LEE) increases sales
made by services by around 0.08%. Hence, our results suggest that an idiosyncratic shock in the
world market will have a significant impact not only on those exporters facing this shock, but
also on services. Although we already know that the link between manufacturing and services
are important from input-output tables, the relationship between sectors established in such
tables are rather crude and static. Instead, the link revealed in Table 2 underscores an important
causal link from the local exposure of manufacturing exports to service sales.
Note that our benchmark result includes a firm-specific trend to ensure that we account for
unobserved trends when it comes to product/service demand and production technology that
may correlate with world market fluctuations. In an attempt to assess the importance of this
inclusion we add the first lead of LEE, and we could see that the lead is highly significant when
we do not control for a firm-specific trend. Hence, the result without a firm-specific trend is
likely to capture the growth of service firms rather than the mechanism of interest. If we include
the firm-trend (see column 4), the lead variable is insignificant and very close to 0.
One concern with the baseline specification may be that service firms set up a contract with
manufacturing firms where they specify a bulk purchase of services during the year. If this is
24

For robustness, we consider using the inverse distance
squared as an alternative distance weight. The
P
sq.?
sq.
?
1
alternative instrument is defined as follows: Djt
= m Xmt
× (djm
. The new LEE, Djt
, is adjusted in the
)2
same manner.
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Table 2: Main results using both IV and OLS specification. Dependent variable is domestic
(log)sales (except for the first stage) for the baseline sample of all service firms with positive
employment.

Localized Export
Exposure(LEE)

IV

IV - FS

Lag

Lead

OLS

Sales

Djt

Sales

Sales

Sales

Sales

Sales

0.0614a
(0.0194)

0.0899a
(0.0160)

0.0430a
(0.0160)

0.217a
(0.0275)

0.160a
(0.0180)

0.0824a
(0.0170)

?)
LEE Instrument, (Djt

0.592a
(0.0391)
0.0608a
(0.0108)

LEE lag
LEE lead

p < .10,

b

0.0955a
(0.0213)

0.00750
(0.0186)

Nr. obs.
R2
First stage F stat.
# clusters
Firm-FE
Firm-trend
LMA-Sector-year FE
c

IV- no trend

p < .05,

a

709916
0.00
229.2
105
Yes
Yes
Yes

709916

105
Yes
Yes
Yes

571124
-0.00
80.0
105
Yes
Yes
Yes

578656
0.00
93.2
105
Yes
Yes
Yes

709916
0.93
105
Yes
Yes
Yes

709916
0.00
580.0
105
Yes
No
Yes

578656
0.00
175.6
105
Yes
No
Yes

p < .01. Standards errors are clustered on labour market area (LMA) level.

the case, then the total impact of export fluctuations on service firms may be underestimated
since the effect is likely to be inert. To check for this possibility, we add a lagged version of LEE
to the baseline regressions (see table 2, column 3). The results suggest that a 10% increase of
the local export exposure leads to a 0.6% contemporaneous increase of sales in service firms and
that this effect lingers on a second year. The impact disappears however the third year.25
If we consider the validity of the instrument used to find the causal link between the exposure
of manufacturing exports and service sales, the first stage regression strongly supports the
instrument as it reveals a strong positive correlation between the LEE and our instrument (see
Table 2 column 2), and we do also have a first stage F-statistic of over 200. In addition, the lower
ordinary least squares (OLS) result of 0.04 in Table 2 seems reasonable since our instrument
tilts our focus towards service firms located in the neighbourhood of major exporters who are
not only highly connected to but also dependent on the world market.26
25

These results are not presented but they are available upon request.
The 10% largest manufacturing exporters in Sweden forms around 94% of the total export value during the
2004-2014 period (similar figures are also found in, for example, France by Mayer and Ottaviano, 2008), and they
are on average much more globalised since their export value forms around 57% of their sales and they reach out
to 219 export destinations with 37 products. The export intensity of the other 90% exporters is on average less
than 15% and they only reach out to 12 countries with 5 products.
26
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In order to investigate whether export fluctuations develop into more lasting effects, we
assess its impact on employment, which is a question related to the multiplier effects discussed
by Moretti, (2010). As we have information about plant-level employment, we can investigate
how employment at the plant level, instead of using firm-level information and hence restricting
our data to single-plant firms, is affected by changes in LEE. We therefore re-estimate equation 3
after we have replaced the dependent variable, ln(firm sales), with the average plant employment,
ln(employment). The major and expected difference is that the magnitude of the elasticity drops.
We now find that a 1% increase in exporting (LEE) leads to a 0.03% increase in employment
of a nearby service firm. Hence, not only is there a spillover to firm sales, but there are also
labour market effect on service providers. See Table B3 in appendix B. The baseline sample
restricts the sample to single-plant service firms. Using the plant level data we can investigate
how this restriction impacts the results. From table 4, column 3, we can see that the employment
effect is stronger for multi-plant firms suggesting that the baseline results (on firm sales) are
conservative. The relatively lower impact of LEE on employment suggests a tight link between
manufacturing demand for services and the local profitability of service firms as a positive shock
in manufacturing drives up labour productivity.

4.1

Alternative Definitions of Services

For the baseline specification, we perform a number of robustness checks. First, micro-service
firms that report zero employment are excluded in the baseline, as they are more likely to be
dormant or consist of entrepreneurs with multiple employments. Including these micro-service
firms, we find a similar elasticity (0.06 compared to 0.08 in the baseline; see column 1 in table
3). Alternatively, we alter the definition of services to focus specifically on business services.27
The results for business service firms show a very similar pattern as before. One may expect
that the impact is larger for business service firms compared to other service providers. To
investigate whether they behave differently, we use the baseline sample and interact the LEE
instrument with an indicator for business services. The result shows, however, no significant
difference between businesses and other services (see Table 3). Hence our results apply broadly
to service firms rather than being driven by business service firms in particular. A possible
explanation may be, as discussed by Gervais and Jensen, (2019), that there is a considerable
27

For more information on the sectors included in business services see the sectors marked in bold in Table 1.
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variation within service sectors when it comes to their tradability over space.
Table 3: Alternative definitions of services and inclusion of micro-firms (IV results except col.
4). Dependent variable is domestic sales (log).
Extended

LEE

Business Services

Interaction

Sales

Sales(ext.)

Sales

Sales(OLS)

Sales

0.0633a

0.0502a

0.0704a

(0.0167)

(0.0155)

(0.0221)

0.0339
(0.0255)

0.0850a
(0.0268)
-0.00403
(0.0251)

1803081
-0.00
425.6
105
Yes
Yes
Yes

882408
-0.00
467.4
105
Yes
Yes
Yes

339414
-0.00
266.0
104
Yes
Yes
Yes

339414
0.91

709916
0.00
120.7
105
Yes
Yes
Yes

LEE × BS
Nr. obs.
R2
First stage F stat.
# clusters
Firm-FE
Firm-trend
LMA-Sector-year FE

104
Yes
Yes
Yes

c

p < .10, b p < .05, a p < .01. Standards errors are clustered on labour market area (LMA) level.
Business services are defined using the Eurostat definition (see table 1). Column 1 extends the baseline
sample to include micro-firms without employment. The same extension is performed in column 2 for
?
business services firms The interaction, LEE × BS interacts the localized demand shock ln(Djt
), and
a dummy equalling 1 if the firm is providing business services

4.2

Are Linkages Local?

A natural extension of the results presented above is to investigate the reach of this transmission
mechanism. As our data includes highly detailed information about firm location, we can explore
whether there is a distance decay in how a fluctuation in manufacturing exports is transmitted
to the local economy. We split the LEE variable faced by service firms into several smaller ones
based on the distance away from the service firm. We use the following distance ranges: 0-20km,
20-100 km, 100-200 km, 200-300 km, 300-400 km, and 400 km+. This allows us to investigate
whether shocks closer to the service firm are more significant in comparison to those farther
away, which we expect because of significant trade costs in services.
We run a regression similar to before, except now, we include an instrument for multiple
measures of export exposures based on distance.28 The same fixed effects are included as in
the baseline. The result is presented in a coefficient plot in Figure 4, and more detailed results
can be found in Table B1 in Appendix B. The figure shows the coefficient for each interval
28

Effectively, we create LEE and LEE instruments for each interval. For the first interval, it becomes Djt,0−20km
?
?
and Djt,0−20km
etc. In a single regression, we use the six Djt
’s as an instrument for each Djt separately.
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.3
.2
Coefficient
.1
0
-.1

0-20

20-100

100-200

200-300

300-400

400+

Distance to shock (km)

Figure 4: Coefficient plot: IV regression results when log firm service sales are
regressed on the LEE for each distance range (six separate exposures in a single
regression). More detailed information on this regression can be found in Table
B1 column 1 in Appendix B.
(included in a single regression) and the 95% confidence intervals. A clear distance decay is
present, and the results suggest that the links are highly local. The link between service firms
and manufacturing exporters is driven by changes in the exporting of firms located within 20
kilometres of the service firm. Thereafter, the relationship disappears.29
The results based on the distance bands are in line with our benchmark distance-decay
function, since a distance parameter of one (i.e. 1/dajm , a = 1) implies that a service firm is only
exposed to 5% of the export value located 20 km away from the firm. If we increase our distance
parameter, the decay function steepens and hence the export exposure becomes even more local
while a lower distance parameter implies that a service firm becomes more exposed to distant
exporters.
Our first alternative to the benchmark distance parameter, is to use the squared distance
(ID sq., see section 3.4).30 Using a steeper distance-decay function, we find a highly significant
29

The result is robust to using either a steeper decay function within each distance band (see Table B1) or no
distance decay adjustment within each band. In the latter, we do not use a distance decay within each interval,
but only aggregate exports within, for example, the 20 to 100 km range for each SAMS area. See the no-decay
column in Table B1.
30
See also figure B1 for a comparison of an alternative LEE and alternative LEE instrument (distance parameter
a=2).
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spillover to service firms as before but the magnitude of the effect is smaller compared to the
baseline result (See Table B2 in Appendix B). This is however to be expected as an export
shock is quickly deflated with the distance to the exporter. The results from a decay function
based on distance parameters smaller than one is found in Table B2, and a smaller distance
parameter implies that we make a smaller distinction between exporters located in the proximity
and those located further away. A smaller distance parameter is, as expected, related to a
larger magnitude when it comes to the effect of the localised export exposure on service sales.
The variation of LEE across regions within Sweden becomes however smaller as we shrink the
distance parameter, and eventually the variation becomes so small that we could not detect
any across space variation and hence we could not identify the local link between manucturing
exporters and service firms.

4.3

Linking up with Larger and Foreign Firms

We have so far established that the link between service and manufacturing is significant and
local, and our next step is to reveal some more details about the mechanisms in the background.
We start by focusing on the importance of scale by investigating whether the impact of LEE
differs across firm size. The results in Table 4 suggest that larger firms are more connected to
local manufacturing exporters compared to smaller ones. We find that firms with more than 10
employees increase their sales twice as much as micro firms (i.e. service firms with no employees)
as LEE increases. The difference is even larger for firms with over 50 employees.
In addition, we investigate the link between manufacturing exports and service imports
driven by a commercial presence, i.e. mode 3 in service trade (i.e. trade defined by sales by
foreign affiliates located in Sweden). This type of service trade is one of the most important one
according to Rueda-Cantuche, Kerner, Cernat, and Ritola, (2016), who estimates that around
two thirds of total trade in services (both exports and imports) is formed by sales in foreign
affiliates.31 If foreign affiliates locate themselves close to manufacturing firms due to vertical
links, then the LEE should be even more important for these types of firms. When we split
the impact of LEE between domestic and foreign-owned service firms, then our results suggest
31

Note that the literature on service exports focuses primarily on cross border movements of consumers and
producers (which covers modes 1, 2, and 4 in the GATS), while the local presence (i.e. mode 3) is defined as
foreign direct investment (see e.g. Gervais and Jensen, 2019; Jensen, 2011).
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that foreign affiliates are more sensitive to changes in the demand from manufacturing firms.32
Our results therefore support the findings in Nefussi and Schwellnus, (2010), who found, using
French data, that the location decisions of foreign-owned service firms are driven by vertical
links and the demand from manufacturing.
A more pronounced link for larger and foreign owned service firms with a local presence is in
line with an assortative matching since it suggests that global manufacturing firms have a closer
link to better performing service firms. Hence, it could also explain, at least partly, the findings
of Francois and Woerz, (2008) and Hoekman and Shepherd, (2015). The former showed that
an increased openness in business services (i.e. more service imports) has a positive impact on
manufacturing exports while the latter showed that a higher productivity in services is related
to a higher productivity in manufacturing.

32

The specification in column 2 of Table 4 excludes the main effect of FDI since our firm-specific trends capture
most of the variation when it comes to changes in firms’ FDI status. If we exclude the firm-specific trends, our
interpretation is unchanged since the interaction term is still positive while the main effect is negative.
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Table 4: Various extensions: Results using IV specification. Dependent variable is domestic
sales or employment (both in logs) of service firms.

Localized Export Exposure(LEE)
Small firm (#1-9 empl.) × LEE
Med. firm (#10-49 empl.) × LEE
Large firm (#50+ empl.) × LEE

Size

FDI

Multi-plant

Sales

Sales

Employment

0.0477a
(0.0146)
0.0320a
(0.00149)
0.0485a
(0.00191)
0.0617a
(0.00248)

0.0819a
(0.0169)

0.0282a
(0.00949)

0.00825a
(0.000608)

Foreign owned × LEE

0.000479a
(0.000177)

Multi-plant × LEE
Nr. obs.
R2
First stage F stat.
# clusters
Firm-FE
Firm-trend
LMA-Sector-year FE

1803081
0.03
106.4
105
Yes
Yes
Yes

c

709916
0.00
114.6
105
Yes
Yes
Yes

958900
-0.00
40.9
105
Yes
Yes
Yes

p < .10, b p < .05, a p < .01. Standards errors are clustered on labour market area (LMA)
level. In column 1 the extended sample is used including firms without employment. The
base group is firms reporting 0 employment. In column 2 and 3, a dummy equalling 1 is
interacted with LEE if the firm is foreign owned (col. 2) or has multiple plants (col. 3).
In column 2 the baseline sample is used (all service firms with positive employment). In
column 3 plant level data is used as in table B3.
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5

Conclusion

The last few decades have been characterised by a growing interdependence between services and
manufacturing through fragmentation and servicification, leading to a growing use of external
services in manufacturing firms. We set out to assess and quantify this link, and at the same
time we reveal several important characteristics of the mechanisms behind it.
We focus on the causal link between these two sectors with the help of spatial variation
in service demand driven by idiosyncratic shocks on the world market. Industrial clusters in
manufacturing implies that these shocks become area specific, and hence similar service firms
located in different areas will be exposed differently to such an export fluctuation (which we
named the localised export exposure, LEE).
Our results revealed a sizeable transmission mechanism from global manufacturing firms to
services, which suggests that a product specific shock on the world market may be an important
source to regional performance differences. We found that a 1% increase in our benchmark LEE
measurement increased sales of local service providers by 0.08% and the local employment of
service firms by 0.03%. Interestingly, we found that the link is extremely local, as the main
effect of exports on a service provider is their exposure within 20 km of its location.
In addition to being local, we find support for assortative matching. Larger and foreign-owned
service firms have a stronger link to global manufacturing firms compared to service firms in
general. This suggests that global manufacturers influence the local economy not only through a
multiplier effect, but also through attracting larger and foreign-owned service firms.

24

References
Acemoglu, Daron, Vasco M. Carvalho, Asuman Ozdaglar, and Alireza Tahbaz-Salehi (2012).
“The Network Origins of Aggregate Fluctuations”. Econometrica 80.5, pp. 1977–2016. issn:
0012-9682. doi: 10.3982/ECTA9623.
Ando, Michihito (2015). “Dreams of urbanization: Quantitative case studies on the local impacts
of nuclear power facilities using the synthetic control method”. Journal of Urban Economics
85, pp. 68–85. issn: 0094-1190. doi: https://doi.org/10.1016/j.jue.2014.10.005.
Autor, David H, David Dorn, and Gordon H Hanson (2013). “The China Syndrome: Local Labor
Market Effects of Import Competition in the United States”. American Economic Review
103.6, pp. 2121–2168. issn: 0002-8282. doi: 10.1257/aer.103.6.2121.
Autor, David H, David Dorn, Gordon H Hanson, and Jae Song (2014). “Trade Adjustment:
Worker-Level Evidence”. The Quarterly Journal of Economics 129.4, pp. 1799–1860. issn:
0033-5533. doi: 10.1093/qje/qju026.Advance.
Baldwin, Richard, Rikard Forslid, and Tadashi Ito (2015). Unveiling the evolving sources of
value added in exports. Tech. rep. February. Japan External Trade Organisation, Institute of
Developing Economics, pp. 1–30.
Bems, Rudolfs, Robert C. Johnson, and Kei-Mu Yi (2013). “The Great Trade Collapse”. Annual
Review of Economics 5.1, pp. 375–400. issn: 1941-1383. doi: 10.1146/annurev-economics082912-110201.
Bennett, Robert, William Bratton, and Paul Robson (2000). “Business Advice: The Influence of Distance”. Regional Studies 34.9, pp. 813–828. issn: 0034-3404. doi: 10 . 1080 /
00343400020002958.
Bernard, Andrew B., Andreas Moxnes, and Yukiko U. Saito (2019). “Production Networks,
Geography, and Firm Performance”. Journal of Political Economy 127.2, pp. 639–688. doi:
10.1086/700764.
Boehm, Christoph E., Aaron Flaaen, and Nitya Pandalai-Nayar (2019). “Input Linkages and the
Transmission of Shocks: Firm-Level Evidence from the 2011 Tōhoku Earthquake”. The Review
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Appendices
A

Descriptive Statistics
Table A1: Summary statistics for the exporting firms.

Log Firm Sales
Firm Labour
Log Total Exports
Exports/Sales
# firms
# SAMS areas
Man. sect. share

Mean

St. dev.

Min

Max

Obs.

16.7
51.9
12.8
0.14

2.0
368.4
3.3
0.2

6.49
0
0
1.3e-10

25.5
21023
25.0
1

199616
199616
199616
199616

40268
6622
0.773

Note that a small number of observations are dropped for the descriptive statistics, these
are cases when firm sales are reported to be higher than firm exports. These observations
only impact the descriptive statistics on export intensity. Man. sect. share shows that 77%
of the value of exports are from firms in the manufacturing sector, 23% from firms in other
sectors.

Table A2: Summary statistics for the Localized Export Exposure (LEE), ln(Djt ), the baseline
? ), the alternative LEE, ln(D sq. ) and the alternative instrument D sq.?
LEE instrument, ln(Djt
jt
jt
Mean

St. dev.

Min

Max

Obs.

ln(Djt )
?)
ln(Djt
sq.
)
ln(Djt
sq.?
ln(Djt )

22.2
17.6
18.7
14.2

0.64
0.75
1.68
1.74

20.0
15.2
13.2
8.31

25.0
20.3
24.9
19.5

95194
95194
95194
95194

# SAMS areas

9002
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Figure A1: The number of service firms located in each SAMS area. The graph on the
left shows the number of business service firms and on the right when all service firms
are included (baseline sample). Note that both figures exclude firms reporting zero
employment)
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Results Appendix

Table B1: Distance bands: IV and OLS results. Dependent variable is domestic sales (log) for
all service firms.
IV

LEE, 0-20 km
LEE, 20-100 km
LEE, 100-200 km
LEE, 200-300 km
LEE, 300-400 km
LEE, 400 km +
Nr. obs.
R2
First stage F stat.
# clusters
Firm-FE
Firm-trend
LMA-Sector-year FE

OLS

ID

No-decay

ID sq.

ID

No-decay

ID sq.

0.0187a
(0.00392)
-0.0106
(0.0122)
0.0269
(0.0186)
-0.0384
(0.0280)
-0.00616
(0.0384)
0.0602
(0.0733)

0.0130a
(0.00318)
-0.0104
(0.0139)
0.0269
(0.0213)
-0.0362
(0.0288)
0.000734
(0.0438)
0.0732
(0.0775)

0.0193a
(0.00329)
-0.00893
(0.0102)
0.0229
(0.0169)
-0.0366
(0.0275)
-0.0171
(0.0351)
0.0238
(0.0642)

0.00306a
(0.00104)
-0.00269
(0.00204)
0.00245
(0.00256)
-0.00446
(0.00488)
-0.00575
(0.00452)
-0.0143
(0.0132)

0.00837a
(0.00301)
-0.00875
(0.00848)
0.0105
(0.0118)
-0.0152
(0.0144)
-0.0186
(0.0208)
0.0151
(0.0449)

0.00329a
(0.000802)
-0.00209
(0.00183)
0.00285
(0.00237)
-0.00456
(0.00450)
-0.00471
(0.00428)
-0.00891
(0.0118)

706348
0.00
22.8
105
Yes
Yes
Yes

706348
0.00
25.1
105
Yes
Yes
Yes

706348
0.00
21.3
105
Yes
Yes
Yes

706348
0.97

706348
0.93

706348
0.97

105
Yes
Yes
Yes

105
Yes
Yes
Yes

105
Yes
Yes
Yes

c

p < .10, b p < .05, a p < .01. Standards errors are clustered on labour market area (LMA) level. ID: inverse
distance, as in original specification. ID sq.: equals 1/(djm )2 . No-decay means that no decay is used within a
distance band is applied.
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Table B2: Alternative specification of LEE: Robustness checks for the baseline sample of all
service firms with positive employment using distance squared in columns 1-4 (ID sq., a=2).
Columns 5 and 6 use flatter decay functions (a=0.75 and a=0.5). Dependent variable is domestic
sales(log). Except column 2 which is the first stage of column 1.
ID sq. (a=2)
sq.
Djt

Sales
0.0386a
(0.00584)

Alt. LEE
sq.?
Alt. instrument, (Djt
)

a=0.5

Sales

Sales

Sales

Sales

0.0295a
(0.00685)

0.0393a
(0.00566)

0.123a
(0.0288)

0.227a
(0.0601)

709916
1204.4
105
Yes
Yes
Yes

709916
1514.1
105
Yes
Yes
Yes

0.475a
(0.0668)
0.0213b
(0.00828)

Alt. LEE lag
Alt. LEE lead
Nr. obs.
First stage F stat.
# clusters
Firm-FE
Firm-trend
LMA-Sector-year FE

a=0.75

0.00821
(0.00954)
709916
50.5
105
Yes
Yes
Yes

709916

571124
19.6
105
Yes
Yes
Yes

105
Yes
Yes
Yes

578656
20.1
105
Yes
Yes
Yes

c

p < .10, b p < .05, a p < .01. Standards errors are clustered on labour market area (LMA) level. The distance
parameter a appears in the decay function as follows, 1/(dgm )a .

Table B3: IV results for impact on plant employment for all service plants (baseline) and business
service(BS). Dependent variable is plant employment(logs+1).
Baseline

LEE

Empl.

Empl.

0.0285a
(0.00947)

0.0246c
(0.0129)
0.0197a
(0.00488)

LEE lag

Empl.

BS
Empl.

Empl.

Empl.

0.0283c
(0.0154)

0.0282a
(0.00963)

0.0221a
(0.00520)

LEE lead

-0.00589
(0.00727)

LEE × BS
Nr. obs.
R2
First stage F stat.
# clusters
Plant-FE
Plant-trend
LMA-year-sector FE

0.000354
(0.000333)
958900
-0.00
81.9
105
Yes
Yes
Yes

783864
-0.00
29.5
105
Yes
Yes
Yes

783864
0.00
168.7
105
Yes
Yes
Yes

c

799504
-0.00
120.2
105
Yes
Yes
Yes

428396
-0.00
104.3
105
Yes
Yes
Yes

958900
-0.00
40.9
105
Yes
Yes
Yes

p < .10, b p < .05, a p < .01. Standards errors are clustered on labour market area (LMA) level. Plants with
zero employment are dropped. Column 5 limits the sample only to business service firms(EU definition). Column
6 uses the full sample but an interaction for business services.
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Figure B1: Comparison of the LEE and the LEE instrument using the alternative distance
sq.
weighting. Yearly percentage growth in the SAMS-level LEE squared, Djt
(top row), and the
sq.?
instrument for LEE squared, Djt (bottom row), between 2005 and 2014. The yearly percentage
sq
sq
sq
sq?
sq?
sq?
growth is calculated as follows: 4Djt
= ln(Djt
) − ln(Djt−1
) and 4Djt
= ln(Djt
) − ln(Djt−1
).
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