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Abstract

There is now strong evidence that “soft” institutions are
interrelated with the working of the economy. For example,
in a geographical setting there is evidence that language

borders affect interpersonal relationships, but there is no
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paper examines whether language affects the geographical
extension of agglomeration and competition spillovers by
observing the geography of employment patterns in a

linguistically discontinuous setting. Our findings, for the
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1 | INTRODUCTION

A growing body of literature highlights that language, and in particular the presence of a language border, affects
economic outcomes, institutions, and consumer preferences. Linguistic borders have been demonstrated to have an

impact on economic behavior and might therefore lead to regional differentiation. At the same time, the existing
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literature on agglomeration spillovers is characterized by a largely unresolved debate regarding their effects in
shaping, or being shaped by, economic geography. Moreover, there is no previous evidence on the role played by
language in shaping these agglomeration spillover effects.

In this context, the aim of this study is to contribute to the existing literature by examining whether there is any
detailed empirical evidence indicating that language borders influence the geographical extension of different types
of agglomeration spillovers within the same country.

To capture any such spillover effects, we examine empirically how employment patterns in one locality are
related to those in neighboring localities, and we analyze whether these relationships differ across language
borders in a manner which is distinct from simply different locality administrative borders. In particular, we
examine whether employment patterns differ across linguistic borders, after controlling for geographical, economic,
and topographical features. Our tracking of employment patterns is not in any way meant to be a test or an
advocating of any particular model of regional growth or spillovers, as this topic has been a source of much debate
over the last three decades. Rather, the methodology we employ is simply the most direct method of identifying
whether the geography of agglomeration spillovers is affected by linguistic differences, while making no claims as to
the mechanisms underlying any such linkages or spillovers. The analysis focuses on Switzerland, which represents
an appropriate case-study for examining these types of differences, because, as underlined by Eugster et al. (2011,
2017) and Eugster and Parchet (2019), these clearly defined and sharp language borders are not associated with
changes in the geographical or political setting. Neither the nature nor the quality of the institutional and
governance set-up varies according to the local linguistic context, so any observed effects cannot be attributed to
either national or regional governance issues.

Our empirical approach demonstrates that language borders do indeed affect the spatial decay of some
spillovers. More specifically, competition externalities are enhanced when firms are located close to municipalities
belonging to a different linguistic area. To the best of our knowledge, this is the first time that the effects of
language borders on agglomeration or competition spillovers have ever been observed empirically. More generally,
our empirical results support those scholars arguing that culture shapes, and is shaped by, economic geography.

The rest of the paper is structured as follows. In Section 2 we present a review of the relevant literature. In
Section 3 the econometric model is described. The database is presented in Section 4, followed by the empirical
results in Sections 5 and 6 concludes.

2 | LITERATURE REVIEW

A growing body of literature highlights that the presence of a language border affects economic outcomes, consumer
preferences, and institutions. The literature on the “economics of language” emerged following the early contribution
of Marschak (1965), who combines for the first time economic concepts with linguistic analysis. More specifically,
different studies explore the effects of language on economic growth, institutional quality, trade, migration, consumer
choice, or labor income (Adsera & Pytlikova, 2015; Barry & Miller, 1995; Bleakley & Chin, 2004; Chen, 2013; Grenier,
1984; Hogevar, 1975; Pool, 1972). Hence, a linguistic border may impact on economic behavior and economic
geography processes in different ways, which in turn may lead to regional differentiation. In particular, different
studies show that different linguistic areas are associated with different voting patterns (Goldberg, 2017), different
fiscal preferences (Eugster & Parchet, 2019), different demands for redistributive social insurance (Eugster et al.,
2011), different behavior in international trade (Egger & Lassmann, 2015), different preferences on long-term care
(Gentili, Masiero, & Mazzonna, 2017), or different attitudes towards work (Eugster et al., 2017).

Moreover, language borders are also often, but not always, associated with international borders, and we know
from international economics that international borders significantly affect all types of economic behavior.
Moreover, the literature on border effects (Brakman, Garretsen, Van Marrewijk, & Oumer, 2012) also highlights

that the presence of different types of borders may shape economic outcomes, consumer behavior, and the spatial
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extension of spillovers, and this is also the case for international borders within integrated economic areas
(Brakman et al., 2012). However, using international borders to disentangle the linguistic impacts of borders on
economic behavior from the administrative and legal impacts of borders is complex and in many cases is almost
impossible. Our research here allows us to remove the effects of administrative borders and to focus specifically on
the effects of language on economic behavior.

At the same time, the existing literature on agglomeration spillovers is characterized by a largely unresolved
debate regarding the effects of these spillovers in shaping, or being shaped by, economic geography. Indeed, recent
meta-analyses (Beaudry & Schiffauerova, 2009; De Groot, Poot, & Smit, 2015; Melo, Graham, & Noland, 2009)
highlight that the results are still rather unclear and inconclusive in determining whether localization or
urbanization economies generate different outcomes in different contexts, although we do know that any observed
spillover effects attenuate with distance (Fotheringham & Pitts, 1995; Rice, Venables, & Patacchini, 2006;
Rosenthal & Strange, 2003; Saito & Wu, 2016; Smit & De Groot, 2013). As such, there is no general consensus on
the spatial extension of these spillovers, and no previous evidence on the role played by language in shaping these
effects. In fact, traditional analyses generally do not include language as a variable, thereby disregarding whether
various linguistic environments heterogeneously affect the geographical extension of agglomeration or competition
spillovers. In particular, the fact that different spatial units (e.g., municipalities, regions) may or may not be
separated by a language border is typically not considered, neglecting whether and how this may impact on the
externalities arising from the concentration of firms.

To better understand how language may impact on the different costs and benefits related to the regional
concentration of firms, our research aims at verifying whether the existence of linguistic differences across Swiss
municipalities has an impact on the geographical extension of the benefits that firms might gain from being located
near to other business activities. The underlying research question of this study is the following: do linguistic
discontinuities impact on the spatial decay of agglomeration or competition spillovers?

As highlighted by Hofstede (2001), in the Swiss context the various linguistic regions are clearly associated with
different cultures, with wide cultural differences between the language areas. In fact, language also represents a
dimension of culture (Tabellini, 2008). Hence, from a broader perspective, this paper also relates to the literature
on the effects of culture on economic outcomes (Alesina & Giuliano, 2015; Fernandez, 2011; Guiso, Sapienza, &
Zingales, 2006), highlighting how culture and the economy are interrelated, via the influence of culture on shaping
the “soft” or informal institutional underpinnings of the economy. Following these ideas, for economic geographers
there are broadly two lines of argumentation deployed in the literature. First, some economic geographers (Pike,
Rodriguez-Pose, & Tomaney, 2011; Storper, 2013) consider that culture and informal or soft institutions heavily
shape and are shaped by economic geography, at least as much as by hard institutions. These arguments tend to
focus on the nature and the quality of the institutional settings and in particular on the role played by the
institutional set-up in facilitating participation and engagement by different constituencies in the economy. Second,
there are other economic geography arguments and evidence that cultural markers, defined primarily in terms of
ethnic diversity (Bakens, Mulder, & Nijkamp, 2013; Nijkamp, Poot, & Bakens, 2015; Tselios, Noback, McCann, & van
Dijk, 2015; Tselios, Noback, Van Dijk, & McCann, 2015), influence interpersonal relationships, and in a spatial
setting these interpersonal relationships in turn influence local economic outcomes. Yet, in general the links
between economic geography and culture still remain rather vague and contested. There are some scholars who
argue that culture cannot be modeled as such, particularly as it pertains to the former argument; while other
scholars are skeptical of the role played by culture in shaping economic geography, unless this can be demonstrated
analytically in a formal model setting, something which has never previously been done.

In this paper we do not engage in these types of conceptual, theoretical or methodological debates, and our
purpose is not to understand the mechanism through which culture affects the geography of agglomeration
spillovers. Rather, our aim is simply to examine whether there is any detailed empirical evidence that the presence
of a language border affects the spatial decay of agglomeration or competition spillovers. To capture any such

spillover effects, we examine how local employment patterns are related to linguistic differences between localities.
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In general, the absence of previous studies on the relationship between language and agglomeration spillovers
implies that there is no clear guideline or model allowing us to form a priori hypotheses. However, there are some
heuristics that can give us some ideas on how language and agglomeration and competition spillovers might be related.
Previous studies on the economic effects of language diversity, and more generally of cultural diversity, indicate that the
direction of the impact could be either positive or negative. Cultural diversity can increase the economic performance
because of skill complementarities (Lazear, 1999), learning processes (Berliant & Fujita, 2008), or augmented social
capital (Putnam, 2007). On the other hand, the presence of a language border may also create communication barriers
or social conflicts that generate excessive transaction costs (Kochan et al., 2003). Given that both forces take place at
the same time, it is difficult to form ex-ante hypotheses on the effects of a language border on economic outcomes.
However, the nature of the various types of agglomeration and competition mechanisms may help to form some
expectations. Specifically, specialization externalities tend to imply that learning forces are concentrated within
“industrial communities,” suggesting that linguistic differences might act as an obstacle to wider spread effects.
Alternatively, Jacobs (1969) indicates that some learning mechanisms are facilitated in diverse environment, implying
that the coexistence of different languages might boost agglomeration spillovers across various spatial scales. In general,
diversified cities and regions tend to exhibit wide ranging linkages (Caragliu, de Dominicis, & De Groot, 2016; McCann &
Acs, 2011). Again, while there are grounds for believing that linguistic differences may shape the patterns of spillovers,
the net result is ambiguous and therefore it is difficult to suggest an a priori hypothesis. We therefore set out to
examine whether there is any detailed empirical evidence indicating that language borders influence the geographical
extension of different types of agglomeration spillovers within the same country.

To investigate these issues, Switzerland represents a very interesting case because it does not suffer from
problems of poor institutions, it has strong and homogeneous general economic conditions (Nunziata & Rocco,
2016) and it consists of four language regions: German, French, Italian, and Romansh.! We know that language does
not always coincide with culture, in that there might be situations in which the same culture is shared among
groups of people with different languages, or circumstances in which different cultures coexist within the same
linguistic area. Moreover, in Switzerland people generally speak more than one national language? and might
therefore be able to communicate with people from another linguistic region. Nevertheless, even though language
borders do not stop communication between the different language areas in Switzerland, Eugster et al. (2017) show
how the language border between Swiss linguistic areas is historically determined, stable over time and sharp® with
clear cultural gaps, because native languages are the medium through which attitudes, norms, beliefs, and values
are transmitted from one generation to the next.

Moreover, to isolate language differences, we follow Eugster et al. (2011, 2017) and Eugster and Parchet (2019)
by considering a language border within the same canton (state), such that the language border does not coincide
with the cantonal border and where demographic, geographic, or institutional characteristics are identical. More
specifically, the French-German language border in Switzerland crosses three bilingual cantons:* Berne, Fribourg,
and Valais and we consider only firms directly located at the language border, where it is reasonable to assume that
at this border there are no additional factors other than language changing in such a discontinuous way. Hence, the
language border in the three bilingual cantons represents an empirical design allowing us to properly identify the
impact of a linguistic discontinuity on the geography of agglomeration spillovers. Figure 1 highlights the borders of

the three bilingual cantons as well as the municipalities within these cantons located at <15-min road travel time

These are the four official languages in Switzerland. German is spoken by 63.7% of the Swiss population, French by 20.4%, Italian by 6.5%, and Romansh
by 0.5%.

2According to Werlen (2008), about 73% of the inhabitants of the French speaking areas of Switzerland speak also another national language. This value is
equal to 85% for the inhabitants of the German speaking parts and 92% for those of the Italian speaking regions.

SEugster et al. (2017) indicate that at the language border between the French and the German speaking regions of Switzerland, the number of
inhabitants whose mother tongue is French drops from >80% to <20% within 5 kilometers, and vice versa for native German speakers.

“Eugster and Parchet (2019) indicate that the language border in these cantons is even sharper, with the percentage of native French (German) speakers
jumping from 85% (9%) to 5% (90%) when crossing it.
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FIGURE 1 Dominant national language in the Swiss municipalities located at the French-German language
border in the three bilingual cantons (Bern, Fribourg, and Valais), 2000. Source: Federal Population Census (2000)
of the Swiss Federal Statistic Office

from the French-German language border, distinguished by their dominant language, French (in light gray) and
German (in dark gray).

3 | METHODOLOGY

In our analysis, the aim is to examine whether employment patterns and distributions observed across different distances
differ according to linguistic borders they traverse. Yet, our task is not simply a matter of adding a linguistic variable to
existing analytical frameworks. Rather, our aim is to examine empirically whether linguistic differences shape the spatial
distance-decay properties of agglomeration and competition spillovers. Following Van QOort et al. (2012) and De Groot
et al. (2015), it is important that the empirical methodology we apply is able to account for the possibility of hierarchies in
the data. Therefore, we analyze a cross-classified multilevel model in which firms are nested into both municipalities® and
sectors. This implies that the model accounts for possible correlation within the same sector and within the same

municipality. Hence, the model that we estimate has the form represented in the following equation:

K K H | R |
Yimst = ﬁo + Zﬁk(t\/) (kamst - )_(kfms) + Zﬁk (t) )_(kfms + zyhzhmt + Z5iAlimst + zzeri(sl) Z WnA’inst
k=1 k=1 h=1 i=1 r=1i=1 n#m
V ner
V langn=Ilangm

R |
+ zzeri(dl) z WnAlinst + f Dyear + 1 Dcanton + Mm + Mg + Efmst, (1)
r=1i=1 n#m
V ner

V langn#langm

5As explained in the next section, this analysis considers distance in terms of road travel time. Hence, regardless of the type of spatial units considered,
the analysis considers those areas that are located within the specific travel time distance. Moreover, as highlighted in Briant et al. (2010), the size and
shape of spatial units do not represent a major problem when compared with other specification problems.
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where yist is the performance of firm f, located in municipality m, operating in sector s in time t. As explained in the
next section, we use as dependent variable the establishment-level employment growth. Additionally, (Xkfmst — Xkfms)
is the time-varying component of the kth firm-level variable, whereas Xy is its time-invariant component.® zyy is
the hth municipal characteristics, K and H are the number of firm-level regressors and municipal regressors,
respectively. Moreover, Al is the ith agglomeration index, with | being the total number of agglomeration indices.
6ri sy and By any allow us to measure the geographical extension of agglomeration spillovers in municipalities with the
same language and in those with a different language, respectively. As explained in the next section, we follow
Rosenthal and Strange (2003) and we build R concentric rings at different distances from municipality m and for
each type of agglomeration economies i we compute its spatial lag, by weight averaging the indices of the
municipalities n intersected by ring r, where w, represents the weight of municipality n. To analyze whether the
existence of language borders has an impact on the spatial decay of agglomeration spillovers, we compute two
different spatial lags for agglomeration economies: one for municipalities n intersected by ring r that share the
same language of municipality m and one for those that do not share the same language. Finally, Dyeq, is a dummy
variable capturing year fixed effects, D.anion is a variable capturing cantonal fixed effects, u,,~N (O, o2), 1s~N (O, 052),

and gmst~N (O, Ufz) are error terms at the municipal, sectoral and individual levels, respectively.

4 | DATA AND VARIABLES

This study analyses a large balanced panel data set constructed from the official Swiss structural business statistic
(STATENT), offered by the Swiss Federal Statistical Office (FSO) and covering the period 2011-2013. This database
provides basic information on all establishments in Switzerland, with about 500,000 observations annually. As
explained above, to accurately identify and isolate the effect of the presence of a language border on the geography
of agglomeration and competition spillovers we only consider firms directly located at the language border in the
three Swiss bilingual cantons. More specifically, we only consider firms located in municipalities in the cantons of
Berne, Fribourg, and Valais and located at no more than 15 min from the French-German language border (road
travel time distance). Moreover, we only consider observations present in all the 3 years and located in
municipalities with at least three establishments per year.” This database has been combined with Swiss official
secondary data at the municipal level. After selecting the data as described above, the resulting database comprises
17,799 establishments from both the manufacturing and service sectors and located in 133 Swiss municipalities.
Table 1 provides some descriptive statistics indicating that the establishments located at the language border are
not systematically different from the entire population of establishments located in Switzerland in terms of
establishment characteristics and agglomeration spillover indices for the locations where these establishments are
located (a more comprehensive description of these variables is presented later in this section).

Following the spirit of the seminal papers in the analysis of agglomeration economies (for an overview see Beaudry &
Schiffauerova, 2009; and Combes & Gobillon, 2015), this study uses as our dependent variable the establishment-level
employment growth, computed as the difference in the log of number of employees between yeart and yeart + 1. In the
literature this is the most widely used indicator of agglomeration-spillovers (Beaudry & Schiffauerova, 2009), and is the
only dependent variable which our data permits us to employ. The agglomeration-related literature suggests that in some
cases such spillovers might be labor saving, or the labor supply may be inelastic, and therefore they may not necessarily
translate into employment growth (Combes, Magnac, & Robin, 2004; Suedekum, 2008). However, using Mundlak’s

6As explained in the next section, we control for firm-level heterogeneity bias applying Mundlak’s (1978) approach, which allows us to estimate the time-
varying and time-invariant components of firm-level variables.

"This selection procedure is required because from the data set it is not possible to distinguish between establishments that became insolvent from those
that are censored due to merger or voluntary liquidation. Buehler et al. (2012) find in their analyses that in Switzerland, between 1995 and 2000, about
6% of firms become insolvent and 9% exit due to merger or voluntary liquidation. Hence, we believe that this selection procedure does not generate

problems of selection bias because we are not excluding only establishments that failed, and they only represent a minor part of Swiss establishments.
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TABLE 1 Descriptive statistics comparing the establishments at the language border with the overall population
of establishments in Switzerland

Sample Population
Mean SD Mean SD
Establishment-level variables
Log employment 9.02 36.40 9.04 48.78
Employment growth 0 0.28 0 0.29
Employment female ratio 46.93 40.45 4541 40.38
Agglomeration spillovers
Specialization 421 23.77 4.02 34.39
Competition 2.10 3.72 2.02 3.67
Diversity 0.28 0.15 0.33 0.16
Observations 17,799 establishments 475,088 establishments

approach allows us to consider the net effect on employment growth, net of labor saving, and capital/labor substitution
occurring at the level of each firm.

As seen in the previous section, the explanatory variables can be divided into establishment-level variables, municipal-
level variables, and agglomeration indices, which vary across both sectors and municipalities. Additionally, to compare the
different estimates, we normalize all the independent variables. Specifically, we follow Enders and Tofighi (2007) and we
standardize the municipal-level variables around their grand mean and the firm-level variables around their group mean.
This approach allows the effects of the firm-level variables to capture only within municipalities differences, and not

between municipalities.

4.1 | Agglomeration and competition economies indices

The analysis considers three different typologies of spillovers: specialization, competition, and diversity. As
described in Groot et al. (2014), the vast majority of the studies studying agglomeration spillovers uses indices
based on shares. Hence, to be most consistent with the literature, in this study we consider the following indices. To
measure specialization, we consider a simple location quotient, computed as the ratio of the employment share of
sector s in municipality m divided by the same ratio at the national level,® as shown in the following equation:

_ Ems/En,

= ) 2
lq E*S/E” ( )

where E; is the employment in municipality m and sector s, E,, is the employment in municipality m and all sectors,
E,s is the employment in all municipalities and sector s, and E_, is the employment in all municipalities and all
sectors. In terms of competition we consider the relative number of firms per employee, computed as the number
of firms in sector s in municipality m divided by the number of employees working in the same sector and in the
same municipality, scaled by the same ratio at the national level,” as indicated in the following equation:

Fms/Ems

Cripe = ,
e F JJE.

8A value of specialization above 1 means that in municipality m the employment share of sector s is higher than the national average.

A value of competition above 1 implies that in municipality m there are more firms per employee in sector s than at the national level, thus there is higher
level of competition.
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where F is the number of firms. Finally, we measure diversity as the ratio of the inverse of a modified

Hirschman-Herfindahl index of sectoral concentration of all sectors in municipality m, except the considered sector

|,10

s, divided by the same ratio at the overall national level,” as in the following equation:

DRI R

To compute all these indices, we use data on the total number of firms and employees per sector and
municipality, which are obtained from the STATENT provided by the FSO.

To measure the geographical extension of agglomeration and competition spillovers, we adopt the approach
used in Rosenthal and Strange (2003) and applied in various other studies (Baldwin, Beckstead, Brown, & Rigby,
2008; Baldwin, Brown, & Rigby, 2010; Fu, 2007; Graham, 2009; Rosenthal & Strange, 2008; Saito & Wu, 2016; Smit
& De Groot, 2013). Specifically, for each municipality m we build concentric rings at different distances from the
centroid of that municipality and we compute for each ring the spatial lag of the three types of agglomeration
spillovers by weight averaging the indices of the municipalities intersected by the corresponding ring.
Agglomeration spillovers are by definition higher when there is a larger working force. To account for the fact
that different municipalities with a similar value of agglomeration indices might have different sizes in terms of
workers, the weighting procedure considers the size of the surrounding municipalities in terms of number of
employees and gives more importance to those municipalities with a larger working force. In addition, for each ring
and for each typology of agglomeration spillovers we build two different spatial lags: one for those municipalities
within the ring which have the same language of municipality m, and one for those municipality which have a
different language. From a theoretical perspective there is no a priori guidance on how many rings to consider and
how large these rings should be. However, from an empirical point of view it is possible to have a meaningful insight
by considering the spatial distribution of cities and municipalities. After analyzing this distribution in the Swiss
context,'* we impose a cutoff distance at 45-min travel time and we take into consideration rings of 15-min travel
time because they provide reasonably detailed information about the spatial decay of the concentration of firms.
The advantage of road travel time is that it allows us to compare regions characterized by very different
topographical environments, which is crucial in a context like Switzerland where there are both flat areas and
regions with very high mountains.*? Thus, as shown in Figure 2, in which we graphically represent the case of the
municipality of Jaun*®*—marked in black—, following this approach, for each typology of agglomeration spillovers
and for each linguistic group we obtain three different spatial lags—marked in gray in Figure 2, with decreasing
intensity as we consider rings that are farther away and with the language border represented by the solid
black line.*

Mameli et al. (2014) demonstrate that the empirical results on the analysis of agglomeration economies
can be very different depending on the level of sectoral aggregation considered. Furthermore, the authors
find that it is generally preferable to analyze more disaggregated data. Hence, this study focuses on the study

1Hjgher values of diversification imply that the employment share of all the other sectors in municipality m are more similar. On the contrary, lower
values of this index mean that the majority of the workforce in municipality m is employed in few sectors.

11The spatial distribution of cities and municipalities in Switzerland is presented in Appendix A.

12Considering travel time distances implies that from a graphical perspective the rings have a modified circular shape, depending on the morphological
characteristics of the surrounding area.
13The only reason the graphical representation is focusing on the municipality of Jaun is that it is located near a language border and it belongs to the

bilingual canton Fribourg, which allows us to show how we consider the language border in our analysis.

14Appendix B shows the descriptive statistic of the dependent variable, the three typologies of agglomeration spillovers and their spatial lags. Appendix C
presents the correlation between the agglomeration indices and their spatial lags.
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FIGURE 2 Spatial-lag rings

of the spatial decay of agglomeration spillovers using a NOGA 2008 four-digits sectoral specification,*’

which allows us to analyze 545 different sectors.

4.2 | Establishment-level variables

The accessibility to establishment-level information allows us to capture the effects related to internal economies of scale
and also potential size-related congestion effects, by controlling for log-linear and log-quadratic effects of the size of
establishments, computed as the number of employees of each establishment (following Audretsch & Dohse, 2007; Carroll
& Hannan, 2000; Evans, 1987; Jovanovic, 1982; Raspe & Van Oort, 2008, 2011). Additionally, this study controls for the
gender composition of the workforce at the establishment level, computed as the number of female workers divided by
the total number of employees. Using the STATENT database allows us to consider all the establishments located in
Switzerland. However, it contains very few variables at the establishment level, so to correct for establishment-level
heterogeneity bias we follow Mundlak’s (1978) approach. As highlighted in Bell and Jones (2015), this procedure allows us
to estimate the time-invariant component of establishment-level variables, which provides fixed effects estimates, and the
time-varying component of the same variables. Hence, the application of this approach allows us to capture the
unobserved characteristics at the establishment level, solving potential problems of establishments’ self-selection into

certain areas.

15The NOGA 2008 is modeled after the latest version of the Statistical classification of economic activities in the European Community (NACE, Rev. 2).
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4.3 | Municipal-level variables

To avoid problems of omitted-variable bias which might cause problems of identification with regard to the
measure of the effects of agglomeration spillovers and their spatial extension, we control for a large variety of
characteristics at the municipal level, which can be classified into five broad categories.'®

The first groups all the demographic information at the municipal level in year t (following Audretsch & Dohse,
2007; Brilhart & Sbergami, 2009; Combes, 2000; Mameli et al., 2014; Raspe & Van Oort, 2008, 2011). The second
category collects all the socioeconomic information at the municipal level in year t (following Audretsch & Dohse,
2007; Blanchard, Solow, & Wilson, 1995; Brilhart & Sbergami, 2009; Gordon & McCann, 2000; Henderson,
Kuncoro, & Turner, 1995; Raspe & Van Oort, 2008, 2011). The third category of municipal-level independent
variables groups all the information related to the private and public level of investments in 11 types of
infrastructure in every municipality in year t (as done in in De Bok & Van Oort, 2011; Eberts & McMillen, 1999;
Fingleton & McCann, 2007; Mameli et al., 2014; Raspe & Van Oort, 2011). The fourth category includes municipal-
level independent variables providing information about the infrastructure accessibility of each municipality in year
t (following De Bok & Van Oort, 2011; Eberts & McMillen, 1999; Fingleton & McCann, 2007; Mameli et al., 2014;
Rosenthal & Strange, 2004). Finally, the fifth category collects information concerning the native language

composition of each municipality.

5 | RESULTS

Table 2 reports the estimates of the effects of agglomeration spillovers at various distances from their location,
taking into consideration linguistic differences. The reported results are based on three different specifications of
the model, to show the robustness of our findings. In particular, in Model 1 of Table 2 we only consider as
explanatory variables the three types of agglomeration and competition spillover indices and the related spatial
lags. In Model 2 of Table 2 we also include the establishment-level variables. Finally, in Model 3 of Table 2 we
consider the full model by adding also the municipal level variables.'”

The results allow us to separately analyze the geographical extension of the three typologies of agglomeration
and competition spillovers considered, differentiating between the spatial decay in regions with the same language
from those with a different language. Specifically, as shown in Figure 3, for each typology of agglomeration and
competition spillover we can graphically represent their effects on employment growth at the firm level at various
distances (on the horizontal axis) in areas with the same language (marked in light gray) and in areas with a
different language (marked in the dark gray), with the 95% confidence interval in each case (represented with
vertical lines around the point estimates). This graphical representation allows us to clearly visualize whether the
pattern of the spatial extension of the various types of agglomeration and competition spillovers differ between
regions with the same language from those with a different language.

The results, as shown in Figure 3, indicate that the direct effect of specialization externalities as well as the
related spatial lags are not significantly different from zero in any of the model specifications. Hence, on average,
for firms located close to the language border the concentration of business activities operating in the same
industrial sector does not affect their employment growth, regardless of the presence of a language border.
Similarly, the direct effect of diversity externalities and the related spatial lags are not significantly different from
zero in any of the model specifications. Hence, on average, for firms located close to the language border the level

of local diversity does not affect their employment growth, regardless of the presence of a language border.

1%The list of the control variables at the municipal level included in each category is presented in Appendix D.

17As an additional robustness check to show that our findings are not a spurious outcome of a particular selection of establishments, we have performed
the same analysis considering all the establishments in the three Swiss bilingual cantons and the results are entirely in line with those presented in Table
2. The results are available upon request.
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FIGURE 3 The geographical extension of agglomeration and competition spillovers

In contrast, the direct estimate of competition spillovers at the municipal level is significantly negative.
Considering the spatial lag of competition in municipalities located <15 min travel time away, the effect is negative
and statistically significant in municipalities with the same language, whereas the result is positive and statistically
significant in municipalities with a different language. At distances above a 15-min travel time the results are not
significantly different from zero. Hence, the estimates for competition effects follow different patterns depending
on the presence of a language border. More specifically, for firms close to the language border employment growth
is significantly higher when there are high levels of competition in municipalities belonging to a different linguistic
region and located <15-min travel time away. Moreover, these results are robust to the model specification.

These results clearly indicate that the existence of a language border affects the geographical extension of
certain spillovers. In particular, firms located close to a language border benefit from competition on the other side
of this border and they suffer from competition at the same side of the linguistic border. Moreover, our results also
indicate that competition externalities attenuate with distance, which is consistent with the findings of Hoogstra
and Van Dijk (2004) and Smit and De Groot (2013). As far as we are aware, this is the first time that the pure
effects of language borders on geographical spillovers have ever been observed empirically.

6 | CONCLUSIONS AND DISCUSSION

In the context of Switzerland our results demonstrate that language, and in particular the presence of a language
border, shapes the economic geography of spillovers. These particular economic geography transmission
mechanisms are mediated and altered by linguistic discontinuities and this, as far as we are aware, have not
been econometrically modeled or observed before. According to our results, competition externalities are
enhanced when firms are located close to municipalities belonging to a different linguistic area. These effects
attenuate and then disappear after distances of a 15-min travel time.

Exactly why these particular empirical results emerge is a different question which we have not sought to

answer here, in part because this was not our original aim, and also in part because our data do not allow us to
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specifically examine these issues. Nevertheless, the existing literature allows us to suggest the following two
possibilities, although, at this stage these explanations can only be tentative and speculative and require further
research. The first possible explanation is the competitiveness-contestability argument (Porter, 1990), and the
second possible explanation is the capabilities argument (Teece, 2000). In terms of the first possible explanation,
the competitiveness literature (Porter, 1990) highlights how highly competitive and contestable market
environments may both limit individual firm growth while at the same time providing greater opportunities for
market access. Our results suggest that the balance of these two potentially opposing forces plays out differently
across the linguistic border, with the former relating to the same locality while the latter relates more to the
neighboring localities. Regarding the second possible explanation, the capabilities types of arguments suggest that
knowledge-related soft institutional factors such as language may shape how the firm best deploys its resources to
capture local and cross-border markets. These two explanations are not mutually exclusive of each other and
indeed may act as complements, although without other evidence and data they remain largely speculative. Yet,
further insights can be potentially sought in the growing evidence-base within the economics of culture
(Beugelsdijk & Maseland, 2010; De Jong, 2009; Hofstede, 2001). Importantly, and as already mentioned, in the case
of Switzerland the various linguistic regions are clearly associated with different cultures (Hofstede, 2001), so our
findings do appear to lend support to those who argue that culture affects the economy and economic geography in
distinct ways.
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APPENDIX B

TABLE B1 Descriptive statistics

Mean SD Min. Max.

Employment growth 0 0.28 -4.47 3.97
Specialization 421 23.77 0 1,822.60
Spatial lags same language:

Specialization 0-15 min 1.23 2.70 0 11546

Specialization 15-30 min 1.05 1.62 0 163.24
Spatial lags different language:

Specialization 0-15 min 1.04 7.71 0 510.21

Specialization 15-30 min 1.14 1.69 0 143.60

Competition 2.10 3.72 0 328.28
Spatial lags same language:

Competition 0-15 min 143 1.86 0 154.30

Competition 15-30 min 1.35 1.14 0 30.91
Spatial lags different language:

Competition 0-15 min 1.32 2.36 0 54.80

Competition 15-30 min 1.31 1.15 0 36.35

Diversity 0.28 0.15 0.01 0.69
Spatial lags same language:

Diversity 0-15 min 0.26 0.11 0 0.56

Diversity 15-30 min 0.27 0.09 0.09 0.52
Spatial lags different language:

Diversity 0-15 min 0.19 0.13 0.02 0.69

Diversity 15-30 min 0.32 0.10 0.07 0.65

Observations 35,598; 133 municipalities; 349 sectors
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Correlation between agglomeration economies indices and their spatial lags
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TABLE D1 Municipal level variables

Variable

Demographic information
Population

Population growth
Active population ratio

Population density
Foreign population ratio
Net migration rate

Socioeconomic information
Average income
Cross-border commuters ratio

Human capital (no

postmandatory)
Human capital (postmandatory,

no university)
Human capital (university)

Level of taxation
Social capital (voter turnout)

Social capital (no profit
employees ratio)
Infrastructure investment

Investment (supply of energy)
Investment (waste disposal)
Investment (road system)

Investment (other
transportation systems)

Investment (education
buildings)

Investment (health care
buildings)

Investment (culture and free
time buildings)

Investment (houses)

Definition

Number of inhabitants

Growth rate of number of inhabitants

Percentage of population between 20 and 64 years
old

Inhabitants per square kilometer

Percentage of population without Swiss nationality

Difference between immigrants and emigrants
divided per 1,000 inhabitants

Average level of income

Number of cross-border commuters divided per 100
inhabitants

Percentage of population with no postmandatory

education in the year 2000°

Percentage of population with postmandatory
education without a university or equivalent degree
in the year 20007 (reference category)

Percentage of population with university or
equivalent education level in the year 2000?

Municipal tax rate

Turnout for the federal election in 2011

Number of employees in NON PROFIT organization
per inhabitant

Per capita level of investments in the construction of
infrastructures related to the supply of energy

Per capita level of investments in the construction of
infrastructures related to the waste disposal

Per capita level of investments in the construction of
road system

Per capita level of investments in the construction of
other transportation systems

Per capita level of investments in the construction of
buildings designed for educational and research
activities

Per capita level of investments in the construction of
buildings designed for health care system

Per capita level of investments in the construction of
buildings designed for leisure and free time
activities

Per capita level of investments in the construction of
houses

Source

STATPOP-FSO
STATPOP-FSO
STATPOP-FSO

STATPOP-FSO
STATPOP-FSO
STATPOP-FSO

FTA-FSO
CCS-FSO

Federal Population Census
(FSO)

Federal Population Census
(FSO)

Federal Population Census
(FSO)

FTA-FSO

Vote and elections

statistics (FSO)
STATENT-FSO

Statistic of housing and
construction (FSO)
Statistic of housing and
construction (FSO)
Statistic of housing and
construction (FSO)
Statistic of housing and
construction (FSO)
Statistic of housing and
construction (FSO)

Statistic of housing and
construction (FSO)

Statistic of housing and
construction (FSO)

Statistic of housing and
construction (FSO)
(Continues)
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TABLE D1 (Continued)

Variable

Investment (agricultural
buildings)

Investment (industrial
buildings)

Investment (other
infrastructure)

Infrastructure accessibility
Distance nearest highway ramp

Distance nearest train station

Distance nearest airport

Distance nearest custom

Industrial area rate

Language information
German speaking ratio

French speaking ratio
Italian speaking ratio

Romansh speaking ratio

Definition

Per capita level of investments in the construction of
buildings designed for agricultural activities

Per capita level of investments in the construction of
buildings designed for industrial activities

Per capita level of investments in the construction of
other infrastructures

Travel time distance between the centroid of each
municipality and the centroid of the closest
municipality with a highway ramp

Travel time distance between the centroid of each
municipality and the centroid of the closest
municipality with a railway station

Travel time distance between the centroid of each
municipality and the centroid of the closest
municipality with one of the three main Swiss
international airports

Travel time distance between the centroid of each
municipality and the centroid of the closest

municipality with a custom
Ratio of industrial and commercial area divided by
the total settlement and urban area

Percentage of population of having as mother tongue
German® (reference category)

Percentage of population of having as mother tongue
French®

Percentage of population of having as mother tongue
Italian®

Percentage of population of having as mother tongue
Romansch®

oo REGIONAL SCIENCE =
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Source

Statistic of housing and
construction (FSO)

Statistic of housing and
construction (FSO)

Statistic of housing and
construction (FSO)

Federal Office for Spatial
Development

Federal Office for Spatial
Development

Federal Office for Spatial
Development

Federal Office for Spatial
Development

GEOSTAT-FSO

Federal Population Census
(FSO)

Federal Population Census
(FSO)

Federal Population Census
(FSO)

Federal Population Census
(FSO)

Abbreviations: CCS, Cross-border Commuters Statistics; FSO, Federal Statistical Office; FTA, Federal Tax Administration;
STATPOP, Statistics of the Population and Households.
#Year 2000 is the last available year concerning the education achievement of the Swiss population at the municipal level.
bYear 2000 is the last available year concerning the cultural composition of the Swiss population at the municipal level.





