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This paper uses the gradual expansion of the European railway network to investigate how this key
technological driver of modernization affected ethnic separatism between 1816 and 1945. Com-
bining new historical data on ethnic settlement areas, conflict, and railway construction, we test how

railroads affected separatist conflict and successful secession as well as independence claims among
peripheral ethnic groups. Difference-in-differences, event study, and instrumental variable models show
that, on average, railway-based modernization increased separatist mobilization and secession. These
effects concentrate in countries with small core groups, weak state capacity, and low levels of economic
development as well as in large ethnic minority regions. Exploring causal mechanisms, we show how
railway networks can facilitate mobilization by increasing the internal connectivity of ethnic regions and
hamper it by boosting state reach. Overall, our findings call for a more nuanced understanding of the
effects of European modernization on nation building.

INTRODUCTION

N ineteenth and early twentieth century Europe
saw unprecedented economic, political, and
cultural change. Industrializing economies,

expanding markets, centralizing states, and nationalist
ideologies fundamentally transformed both private and
public life (Ansell and Lindvall 2021; Buzan and Law-
son 2017; Osterhammel 2014). New transport technol-
ogies, especially railways, drove these modernizing
forces (Maier 2016). Railroads connected previously
isolated subnational regions, fostered industrialization,
and boosted the state’s ability to reach and govern
peripheral populations. As such, they helped to create
the communicative, economic, and political conditions

that promoted national integration and identity forma-
tion (Anderson 1983; Deutsch 1953; Gellner 1983).
Simultaneously, expanding transportation networks
contributed to separatist mobilization of culturally dis-
tinct peripheral groups (Breuilly 1982; Hechter 2000;
Huntington 1968).

In this paper, we investigate how the expanding
European railway network contributed to nationalist
mobilization that either united or divided states. Our
theoretical argument builds on and extends the existing
literature on modernization, nationalism, and separat-
ism. We specify three mechanisms through which rail-
roads may affect competition and bargaining between
the central state and ethnically distinct peripheral
regions. While improved access to national markets
and the capital city can be expected to promote integra-
tion and stability, internal connections in the periphery
are likely to fuel localmobilization and separatism. Since
the integrative processes of cultural assimilation, state-
led nation building, and economicmodernization tend to
unfold more slowly than local resistance, we expect the
first arrival of rails in ethnic minority regions to increase
the risk of separatist mobilization. The impact of more
gradual extensions of the network is likely to depend on
how they affect national market access, state reach, and
local mobilization capacity. In addition, we study how
ethnic demography, economic development, and politi-
cal institutions affect whether railroad construction
caused national integration or disintegration.

We test these arguments by combining newly collected
geo-spatial data on the expanding European railway
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network (1834–1922) with measures of independence
claims, secessionist civil wars, and successful secession
(1816–1945).We link these data to yearly observations of
ethnolinguistic group segments derived by intersecting
historical maps of ethnic settlements with time-varying
country borders covering the period 1816–1945.
First, we find that, on average, railway access is

associated with an about twofold increase in the prob-
ability of separatist mobilization. This effect material-
izes immediately and dissipates over time without
turning negative. In addition to observing parallel pre-
treatment trends, an instrumental variable approach
based on simulated railroad networks bolsters the
robustness and causal interpretation of our findings.
Second, our analysis of heterogeneous effects shows
that separatist responses to railway access complicate
top-down nation building in states with low levels of
economic development and state capacity while pro-
viding motivations and opportunities for national inde-
pendence campaigns, in particular among large
minorities. Third, a disaggregated analysis of mecha-
nisms underlying the effect of railway access suggests
that improvements in state reach reduce separatism,
internal connectivity increases the risk, and that market
access exerts little effect.
Our paper contributes to the literatures on moderni-

zation, nationalism, separatism, and the political conse-
quences of transport and communication technologies.
Analyzing railroad construction and other dimensions of
modernization, historians provide convincing qualitative
evidenceonnational integration inFrance (Weber 1976)
and disintegration and separatist nationalism in Eastern
Europe (Breuilly 1982; Connelly 2020). In economic
history and geography, there is a rich literature on the
impact of railway construction on economic develop-
ment, urbanization, and industrialization (see, e.g.,
Alvarez-Palau, Díez-Minguela, and Martí-Henneberg
2021; Berger 2019; Donaldson 2018; Donaldson and
Hornbeck 2016; Fishlow 1965; Hornung 2015), but less
is known about how it influences political outcomes,
such as nation building. In a study of nineteenth century
Sweden, Cermeño, Enflo, andLindvall (2022) showhow
railways empower public school inspections, leading to
higher enrollment rates andmore nationalist curricula in
connected locations. Yet recent empirical contributions
link railroads to the diffusion of opposition movements
(Brooke and Ketchley 2018; García-Jimeno, Iglesias,
and Yildirim 2022; Melander 2021) and resistance to
the state (Pruett 2024).1
What is missing, however, are studies that analyze

both integrative and disintegrative dynamics systemat-
ically and more broadly. Our arguments and findings
provide a comprehensive assessment of how a crucial
technological driver of modernization relates to sepa-
ratist mobilization across Europe.

MODERNIZATION AND NATIONALISM IN THE
LITERATURE

The introduction of steam-powered railroads is often
described as “the defining innovation of the First Indus-
trial Revolution” (Cermeño, Enflo, and Lindvall 2022,
715) and is thus inextricably linked with the various
modernization processes that spread across Europe in
the nineteenth and early twentieth centuries. A large,
and by now classic, literature links the rise of national-
ism to these processes (see, e.g., Anderson 1983;
Deutsch 1953; Gellner 1983). The relevant arguments
fall into two main camps depending on whether they
stress national integration or separatism.

The former school expects cultural homogenization
and increasing identification with the state-leading
nation (see, e.g., Eifert, Miguel, and Posner 2010;
Robinson 2014). Political accounts highlight the mod-
ern state as the key agent of change (Hobsbawm 1990).
On this view, states devise and implement nation-
building programs to respond to both international
and domestic threats (Hintze 1975; Posen 1993; Tilly
1994). A complementary perspective views the devel-
opment of industrial economies as the main integrating
force. In Gellner’s (1983) seminal account, the transi-
tion from agrarian to industrial modes of production
requires standardized languages (see alsoGellner 1964;
Green 2022). In a pioneering book, Deutsch (1953)
highlights expanding communication networks result-
ing from technological innovation, labormigration, and
market exchange as industrial drivers of nationalism.

Despite their integrationist thrust, modernist
accounts also shed light on national disintegration.
Adopting a political perspective, Breuilly (1982) and
Hechter (2000) expect the shift from indirect to direct
rule to trigger reactive mobilization, especially where
peripheral elites enjoyed autonomy prior to state
centralization. Similarly, Deutsch (1953) notes that
wherever social mobilization outpaced assimilation,
nationalist conflict became more likely (see also
Cederman 1997, chap. 7). Gellner (1983; 1964) expects
the combination of pre-existing cultural difference
and uneven development to trigger separatism.

Complementing the theoretical classics, several
empirical studies analyze, albeit selectively, the link
between modernization and nationalist mobilization.
Perhaps most famously, Eugen Weber (1976) traces
French national identity formation in the 19th century,
highlighting industrialization, expanding transporta-
tion and communication networks, and state policies
as integrating forces. Despite his brilliance, however,
Weber (1976) remains a historian of France, a country
that enjoyed particularly successful nation building
compared to most other European countries.

More recently, cross-country studies show that state-
led nation-building efforts, in particular education
reforms, become more likely when rulers faced inter-
national (Aghion et al. 2019) or domestic threats
(Alesina, Giuliano, and Reich 2021; Paglayan 2022).
While these studies explain the strategic timing of
nation-building policies, the mere adoption of such
efforts does not guarantee their success.

1 For studies on more recent communication technologies and their
impacts on national identification, political mobilization, and conflict,
see, for example, Choi, Laughlin, and Schultz (2021), Pierskalla and
Hollenbach (2013), Shapiro and Weidmann (2015), Christensen and
Garfias (2018), Enikolopov, Makarin, and Petrova (2020), Gohdes
(2020), and Manacorda and Tesei (2020).
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Micro-level quantitative work within single countries
illustrates how specific educational, linguistic, and reli-
gious state building efforts succeeded or backfired
in 19th century and contemporary France (Abdelgadir
and Fouka 2020; Balcells 2013), Prussia (Cinnirella and
Schueler 2018), colonial Mexico (Garfias and Sellars
2021), early twentieth century US (Fouka 2020), and
Atatürk’s Turkey (Assouad 2020). These contributions
provide important evidence on how specific state poli-
cies cause national integration or disintegration but say
less about cross-country variation.
In one of the very few comparative studies, Wimmer

and Feinstein (2010) focus on nation-state creation in a
global sample of 145 territories corresponding to inde-
pendent states in 2001 back-projected until 1816. Using
railway density as amodernization proxy, they find no
effect on the transition to nation-states in pre-national
or newly independent states. Despite this pioneering
effort, their over-aggregated research design suffers
from hindsight bias due to the backward-projected
sampling based on contemporary state units which
were shaped along ethnic lines as a result of nation-
alist border change (Cederman, Girardin, and
Müller-Crepon 2023; Müller-Crepon, Schvitz, and
Cederman 2025).
In sum, then, the link between modernization and

national integration and disintegration remains con-
tested. First, scholars disagree about whether modern-
ization spurs nationalism for or against the state and
what mechanisms account for the link between mod-
ernization processes and nationalist mobilization. Sec-
ond, the existing literature provides little theoretical or
empirical guidance as regards the contextual factors
that produce state building or counter-state nationalism
in specific cases. Third, while the classic contributions
offer little systematic evidence for their claims, the
recent micro-level studies convincingly validate parts
of the classical theories in selected countries, but offer
no comparative outlook.
The present paper addresses these three gaps in

the existing literature. First, we analyze railway con-
struction to assess whether this crucial technological
driver of modernization has systematically produced
national integration or disintegration. Second, we
study causal mechanisms and contextual factors that
contribute to national integration or counter-state
nationalism. Third, our Europe-wide data are spatially
disaggregated at the subnational level, thus allowing
us to integrate the literatures relying on cross-country
comparisons and micro-level analysis of individual
cases.

RAILWAYS AND NATIONALIST
MOBILIZATION

As our discussion of existing research shows, railway
expansion and the associated modernization processes
likely affectedEuropean nationalisms throughmultiple
mechanisms and with ambiguous implications for
national cohesion and political stability within given
state borders. The integrative potential of expanding

state presence and the exchange of goods, people, and
ideas over large distances point to successful nation
building. At the same time, local connectivity and
modernization may facilitate oppositional mobilization
and spur separatist responses to national integration.

Our theoretical framework draws on the literature
reviewed above to explain how, and under what con-
ditions, railroad construction united or divided Eur-
ope’s multi-ethnic states. We introduce mechanisms
through which railways affect the motivations and
opportunities for separatist mobilization among non-
dominant population groups. These groups are cultur-
ally distinct from their host state’s governing elites,
typically demographically smaller, and more peripher-
ally located than their state-leading counterparts
(Mylonas 2012). Practically all states in Europe con-
tained such minority segments. Before industrialization,
central governments typically ruled non-dominant
groups indirectly by outsourcing important governing
tasks to local intermediaries (Hechter 2000). Cultural
difference and mediated forms of projecting power
suggest that most European states still operated more
like empires (Burbank and Cooper 2010; Motyl 1997).2

The situation changed when industrialization, direct
forms of rule, and nationalist ideologies swept across
Europe in the nineteenth century. Separatist mobiliza-
tion occurred wherever elites of non-dominant groups
managed to rally their followers against the state.
Benefiting from agrarian economies and indirect rule,
some leaders belonged to old elites, whose status was
threatened by local industrialization or state centrali-
zation (Garfias and Sellars 2021; Hechter 2000). Other
leaders made up “new elites”, ranging from bourgeois
liberals and democratic reformers to ethnonationalists
(Gellner 1983; Hutchinson 1987).

For these new and old elites, separatism provided
several advantages over alternative forms of mobiliza-
tion. First, national independence would assure exclu-
sive access to the benefits of local governance which
were increasingly endangered by central state expan-
sion (Hechter 2000). Second, stressing cultural unity at
the local or regional level helped to forge coalitions
between old agrarian elites and rising middle classes
whose economic interests were typically unaligned
(Breuilly 1982). Third, once ideologies of national self-
rule took root, bravely resisting domination by a cul-
turally foreign elite allowed elites to mobilize local
populations more effectively than alternative opposi-
tion frames (Balcells, Daniels, and Kuo 2023; Gellner
1983). Lastly, separatist mobilization raised the pros-
pects of securing support from nationalizing great pow-
ers, which became increasingly receptive to ideals of
national self-determination (Breuilly 1982).

Taking separatism as the main outcome under inves-
tigation circumvents the challenge of defining andmea-
suring national integration at subnational levels.

2 Historians refer to these units as “composite monarchies” (Elliott
1992). Even metropolitan France, arguably the most centralized and
cohesive state in the early nineteenth century, had imperialist traits
(Weber 1976).
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National integration can be achieved through assimila-
tion into the national dominant group, the development
of an overarching identity on top of ethnic diversity, or
political integration and power sharing across ethnic
divides (Rohner and Zhuravskaya 2023; Wimmer
2018). Given these different paths to national cohesion,
it seems analytically more productive to focus on
whether crucial, necessary conditions for integration
are absent or, in other words, zoom in on clear failures
of nation building.Wherever a culturally distinct region
breaks away from a state or mobilizes the local popu-
lation in an attempt to do so, nation building has
evidently failed.3
Among the forms that separatist mobilization can

take, we consider the formation of organizations claim-
ing autonomy or independence for an ethnic group, as
well as attempted or successful secessions. While some
separatist movements never went beyond making
nationalist claims, such as the demands for autonomy
by Spanish Galicians in the 1930s (Garcia-Alvarez
1998), other movements escalated violently. In the
Ottoman Empire, for instance, Bulgarians and Roma-
nians successfully gained independence through the
1878 Treaty of Berlin. In both cases, initial indepen-
dence claims were followed by secessionist civil war in
the 1870s (Goina 2005, 137; Minahan 2001).

Motivations Driving Railroad Construction

Before discussing the consequences of railroads in
Europe, we provide a brief overview of the motivations
behind their construction. In Britain, commercial actors
took the pioneering steps toward connecting urban
centers (Bogart 2009; Trew 2020). The British case,
however, is unrepresentative in this respect. France
saw a more active governmental role in railway plan-
ning, which served to promote not only economic devel-
opment but also national integration and cultural
penetration into the country’s periphery (Weber 1976).
The centralizing logic was also present in Sweden
(Cermeño, Enflo, and Lindvall 2022), Belgium, andwith
major delay, Spain (Alvarez-Palau, Díez-Minguela, and
Martí-Henneberg 2021). In unifying Germany and Italy,
railroad construction contributed to integrating previ-
ously independent entities, although with considerable
lack of efficiency in the latter case (Schram 1997).
French planners were also motivated by geo-strategic
considerations, especially the need to counter Prussian/
German rail-based mobilization (e.g., Alvarez-Palau,
Díez-Minguela, and Martí-Henneberg 2021, 264).
Further east, the large multi-ethnic empires were

more reluctant to engage in nation building. Their
dynastic elites saw nationalism primarily as a threat
rather than as an asset. Besides limited access to capital,
this reluctance delayed the introduction of railways and
their use for the purpose of nation building. Nonethe-
less, the military threat posed by the western great
powers increased the pressure on imperial decision

making, both in the Habsburg Empire and tsarist
Russia (Gutkas and Bruckmüller 1989). While com-
mercial interests had driven early railroad construction
in the former empire, concerns with securing its borders
and quickly deploying its troops motivated Vienna’s
extension of railroad lines to the Russian border and
into the Italian peninsula (Köster 1999; Rieber 2014).

With even less access to private finance, the Roma-
nov Empire similarly used railways to reinforce its
external borders, but also as a tool of imperial rule
(Schenk 2011). In 1863, the newly built rail connection
between St. Petersburg andWarsaw allowed the tsarist
regime to send troops that crushed the Polish revolt.
Yet the belated drive for nation building and Russifi-
cation gave railroads a prominent role as cultural
homogenizers. As these different motivations of rail-
road construction may potentially be related to past or
future separatism, the empirical analyses below include
different strategies that account for endogenous rail-
road expansion.

Railroads, Modernization, and Separatist
Mobilization

We now turn to our main arguments of how railroad
construction may affect the choice of non-dominant
populations to support separatist movements. This
choice depends on the expected costs, benefits, and
chances for success of state-led nation building and
national independence campaigns. Railway construction
in the periphery may thus affect the emergence of sepa-
ratist movements if it shifts these costs, benefits, and
success probabilities as perceived by local populations.
Herewe describe three broadmechanisms throughwhich
access to expanding railway networks matters and derive
our baseline hypothesis. Next, we link our causal mech-
anisms to specific forms of more gradual railway expan-
sion before deriving contextual factors that may tilt the
balance in favor of integration or disintegration.

The three theoretical mechanisms through which
railroads may have affected non-dominant individuals
in modernizing Europe are illustrated in Figure 1 and
relate, respectively, to increased interactions between
dominant and non-dominant (M1), the state’s ability to
reach and penetrate non-dominant populations (M2),
and non-dominant elites’ and populations’ capacity to
mobilize against the state (M3). The following paragraphs
lay out how growing railroad networks, through these
three mechanisms, affect the costs and benefits, as well as
the likelihood of success of separatist mobilization.

M1: Market Access and Social Communication.

First and foremost, railroads affect local populations
through economic integration and social communica-
tion. Improved connectivity to the entirety of a coun-
try’s territory, and especially to major cities, increases
the costs of secession by making economic indepen-
dence less attractive. It instead provides peripheral
populations with material incentives to orient them-
selves toward an increasingly national economy and, in
some cases, to even culturally assimilate into supralocal

3 Yet the absence of separatism is clearly not a sufficient condition for
national integration (Connor 1972).
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national identities. Mechanism M1 in Figure 1 sche-
matically illustrates this point. The two railroad lines
directly link the non-dominant population segment in
the bottom-left corner to the two non-capital cities.
Industrial development is inextricably linked with

railway construction.4 Moving goods and people across
large distances enabled the formation of integrated
market economies and labor migration from agrarian
towns to industrializing cities (Fishlow 1965; Rostow
1960; Weber 1976). Railway building contributed to
city growth, increased employment shares in the indus-
trial sector, and integratedmarkets in nineteenth century
Europe (Alvarez-Palau, Díez-Minguela, and Martí-
Henneberg 2021; Berger 2019; Berger and Enflo 2017;
Hornung 2015; Keller and Shiue 2008). By the same
token, urbanization and industrialization spurred railway
construction as the earliest lines typically connected the
major industrializing cities within a country (Hornung
2015).Where railways brought income-earning potential
and prospects for upward mobility within national mar-
kets, local residents were unlikely to support separatist
elites’ attempts to cut them off from these emerging
opportunities (Hierro and Queralt 2021).
Railways also accelerated the expansion of communi-

cation networks, brought previously isolated rural

residents in contact with urban dwellers and each other,
thus creating the bottom-up incentives and pressures for
cultural homogeneization described by Gellner (1983)
and Deutsch (1953). Weber (1976, chap. 12) describes
road and railway networks as technological precondition
for “radical cultural change” in nationalizing France
(Segal 2016). Maier (2016) even uses the term “railroad
nationalism” to describe the transformative effects of the
transport revolution on national integration in Europe
and the United States. Examples include minorities in
integrating,western states, such as theCatalans in France
and the Germans and Frisians in the Netherlands.

However, cultural difference may become more
salient where members of distinct ethnic groups com-
pete for inherently scarce modernization benefits
(Bates 1983). Similarly, Gellner (1983) explains how
economic integration and information flows can make
ethnically distinct peripheries acutely aware of their
subordinate status and limited prospects for upward
mobility which could increase support for separatist
movements. While such a backlash effect is less prom-
inently discussed in the literature, railroad expansion
can, in principle, also increase peripheral popula-
tions’ motivations thus reducing the costs of elite-
led separatist mobilization. This dynamic might be
particularly acute in geographically isolated segments
that experience large increases in domestic market
access due to railway construction, such as the Finns
who gained independence from the Russian Empire
in 1917.

FIGURE 1. How Railroad Construction May Matter?

4 Of course, improvements of other means of communication also
contributed to this process, such as road and canal construction (see,
e.g., Fogel 1964).
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M2: State Reach and Direct Rule.

A second and plausibly equally important mechanism
links railroads to the central state’s ability to reach,
govern, and transform local populations in top-down
fashion. Providing public goods and engaging in ambi-
tious state and nation-building policies would have
been inconceivable without railroads (Wimmer 2018).
Modern transportation infrastructure is part of what
Mann (1993, 59) calls the “infrastructural power” of
European states, which he defines as the “institutional
capacity of a central state […] to penetrate its territories
and logistically implement decisions.” Mechanism M2
in Figure 1 depicts this logic with a direct railroad link
from the national capital to the main city in the cultur-
ally distinct non-dominant region. Here again, both
local and non-local railway building matters as each
kilometer of tracks constructed between the capital
and the non-dominant segment implies reduced travel
times from the political center.
Central states need to reach and penetrate periph-

eral areas to implement their preferred policies, mon-
itor state-appointed bureaucrats, and, if necessary,
repress unruly local elites and populations (Hechter
2000, 29). The prospect of state-repression increases
the costs of separatist mobilization and lowers the
chances of separatist success. Cermeño, Enflo, and
Lindvall’s (2022) analysis of nineteenth century Swe-
den supports this view, showing how railways enabled
public school inspectors to better reach peripheral
districts, leading to higher enrollment rates and more
nationalist curricula in connected locations. If
railway-enabled public goods provision (Alesina and
Reich 2015; Wimmer 2018), mass education (Alesina,
Giuliano, and Reich 2021; Paglayan 2021; 2022),
and policing capabilities (Mann 1993; Müller-
Crepon, Hunziker, and Cederman 2021) induce
loyalty as intended, local populations should have less
motives and opportunities to support separatism. The
Austro-Hungarians’ successful expansion of mass edu-
cation to the Ukrainian parts of the Habsburg Empire
fits this pattern (see, e.g., Darden 2009), as do the
French efforts to assimilate its periphery, including the
Basques.
At the same time, however, increasing state pene-

tration and top-down nation building (M2 in Figure 1)
may spur backlashes where they proceed—or are
perceived—as exploitative schemes of “internal
colonialism” (Hechter 1977), thus nurturing popular
and elite-level support for secession and facilitating
separatist mobilization. In addition, the mere fact of
“alien rule” by ethnically distinct central state elites,
regardless of specific policies, appeared increasingly
scandalous in nationalizing Europe (Hechter 2013).
By bringing the state closer to peripheral elites and
populations and thus threatening their status, power,
and traditional ways of life, railroad networks can
plausibly contribute to the emergence of “reactive
nationalism” (Hechter 2000). The Russian Empire’s
expansion of rail connections to the Polish lands
facilitated separatist mobilization, including among
railroad workers (Schenk 2011). The Tanzimat

reforms in the Ottoman Empire were met by Serb
resistance in 1878 and 1910 (Hechter 2000; Malešević
2012).

M3: Internal Connectivity and Social Mobilization.

Third, railroads can facilitate the coordination and
collective action of peripheral opposition movements,
thus lowering the costs of separatist mobilization.
MechanismM3 in Figure 1 shows how local rails within
a culturally distinct subregion improve the internal
connectedness of its residents. Rapidly spreading infor-
mation and ideas as well as social ties between leaders,
activists, and ordinary citizens are key ingredients to
successful mobilization (Aidt, Leon-Ablan, and Satch-
ell 2022; Granovetter 1978; Kuran 1992; Shesterinina
2016).

In line with this notion, recent empirical studies illus-
trate how railroad connectivity contributed to the diffu-
sion and growth of opposition movements in the 19th-
century United States (García-Jimeno, Iglesias, and Yil-
dirim 2022), pre-democratic Sweden (Melander 2021),
and interwar Egypt (Brooke and Ketchley 2018). Simi-
larly, denser peripheral road networks come with
higher levels of organized violence against the state
in Africa (Müller-Crepon, Hunziker, and Cederman
2021). Specifically related to nation building,
Deutsch (1953) expects ethnic conflict where social
mobilization through improved communication hap-
pens before local assimilation into dominant national
cultures. By boosting internal connectivity, often
unintentionally, railroad construction may thus
increase the opportunities for separatist mobilization
and, via internal communications and exchange, pro-
mote identification with separatist movements.
Reactive mobilization occurred in groups that were
traversed by the state’s main railroad network, such
as the Ukrainians and Belorussians in Tsarist Russia
and the Bulgarians in the Ottoman Empire. Even
some industrializing segments in Western Europe,
such as the Catalans in Spain, benefited from increas-
ing levels of internal connectivity and managed to
resist the assimilationist and integrationist advances
of the central state.

Deriving Testable Hypotheses.

The three causal mechanisms just outlined generate
ambiguous expectations as regards the link between
railroad construction and separatism. On the one hand,
railways provide the transportation and communica-
tion networks that integrationist modernization theo-
ries regard as essential for both bottom-up (M1) and
top-down nation building (M2). On the other hand,
both market integration (M1) and state penetration
(M2) may spur local backlashes, and internal connec-
tions (M3) are likely to facilitate separatist mobiliza-
tion. There are, however, several reasons to expect
railroad construction in non-dominant areas to increase
the risk of separatism, at least in the short term.

First, and as illustrated in Figure 1, newly built rails
within the settlement area of a non-dominant group

Yannick Pengl et al.
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unambiguously improve internal connectivity, whereas
market access and state reach also depend on non-local
railways in other parts of the country. Second, both the
market access and the state reach mechanism do not
unequivocally point to integration but may also foster
resistance and separatist mobilization. Third, the inte-
grative and assimilationist effects of market integra-
tion, social communication, and state reach typically
unfold gradually and only fully materialize in the longer
term. Economic change and local industrialization tend
to uproot local modes of production and systems of
exchange before adaptation is complete and the bene-
fits trickle down to broader segments of the local
population. While contact and exchange through per-
sonalmobility and labormigration have the potential to
foster cultural homogenization into overarching
national identities, such cultural change typically
evolves over a long time period. In France, this process
lasted for a full century following the French Revolu-
tion (Weber 1976). Similarly, state-led nation building
policies such asmass schooling and compulsorymilitary
service target younger generations and will therefore
take full effect decades after their first introduction
(Blanc and Kubo 2022). In contrast, backlash against
market integration and state building often occurs
immediately upon their arrival.
Thus, we expect the first railway connections in non-

dominant regions to increase the risk of separatism.
The effects of internal connectivity on coordination and
social mobilization likely materialize in more immedi-
ate fashion than the integrative forces described
above.5 In addition, where local elites and populations
regard incipient economic change and state penetration
as threats, they face strong incentives to mobilize resis-
tance before slow-moving assimilationist pressures
undermine their local basis of support. We therefore
state our first hypothesis as follows:

Hypothesis 1. Railway construction in non-dominant
regions increases the likelihood of separatist mobiliza-
tion, at least in the short term.

The first task of the empirical analysis below is thus to
test if there is any systematic relationship between local
railroad construction and peripheral nationalism and, if
yes, whether a first railway connection increases the
potential for counter-state nationalism as hypothesized.
To leave it at that, however, would be theoretically
unsatisfying. European history provides numerous
examples of both successful nation building and national
disintegration. The conditions under which one or the
other prevails appear as an equally, if not more, impor-
tant puzzle than any general relationship between rail-
roads and separatism.

Conditional Hypotheses.

Specific contextual conditions are likely to shape the
opportunities and motivations for separatist mobiliza-
tion. We explore five cultural, demographic, political,
and economic factors that either complicate top-down
nation building or favor separatist mobilization.

First, large cultural distances make it harder for the
state to reach, govern, and assimilate peripheral popu-
lations (Alesina and Reich 2015). Homogenizing popu-
lations speaking local dialects of the dominant language
or at least belonging to the same linguistic family
appears easier than bridging deeper cultural divides.

Second, where large majorities already speak some
version of the state-sanctioned national language, the
standardization across local dialects and assimilation of
culturally more distinct but small national minorities
becomes a realistic prospect. Conversely, national inte-
gration appears a much more daunting task where the
state-leading nation represents relatively small shares
of its country’s population.

Third, national independence campaigns only gain
support where they can mount a credible challenge to
the host state and offer the prospect of economic and
military viability in case of successful secession (Siroky,
Mueller, and Hechter 2016). Non-dominant groups with
large populations and territories canmore credibly prom-
ise sufficient state and market size after independence,
and are thereforemore likely to rally the required support
than small national minorities (Hechter 2000, chap. 5;
Cederman, Gleditsch, and Buhaug 2013, chap. 4).

Fourth, in underdeveloped countries, railway access
likely brings in the central state but does not come with
the economic benefits and opportunities of rapid indus-
trialization, and peripheral populations have little incen-
tives to become loyal to the center or invest in cultural
assimilation. Under such conditions, claims about exploi-
tation by the ruling elite are particularly likely to reso-
nate with local populations (Hobsbawm 1990, chap. 4).

Fifth, only high-capacity states can be expected to
successfully implement direct rule and ambitious
nation-building policies. Pre-existing levels of state
and especially fiscal capacity developed through ear-
lier processes of political reform, technology adop-
tion, or economic integration are thus likely to matter
(Wimmer 2018).

Last but not least, democratic institutions, especially
liberal ones that protect all and, in particular, minority
citizens against excesses of the state might make
peripheral populations more likely to accept or even
support direct rule by the center.

Based on these contextual arguments, we specify and
test additional hypotheses on the link between rail-
roads and separatism.

Hypothesis 2. Railway access increases the likeli-
hood of separatist mobilization in…

(a) non-dominant groups that are culturally distant
from the state-leading nation,

(b) countries with a relatively small dominant national
group,

5 Although depicting an overall slow-moving process of assimila-
tion into French national identity, Weber (1976, 205–7) highlights
the first arrival of a rail connection in a locality as a mind-opening,
perhaps even revolutionary event that abruptly pushed rural areas
out of their pre-modern slumber. In ethnically distinct areas, this
shock often provided a trigger for counter-state mobilization.

The Train Wrecks of Modernization
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(c) large non-dominant groups,
(d) relatively poor and less industrialized countries,
(e) low-capacity states,
(f) staunchly autocratic states.

Network Structure and Specific Causal Mechanisms.

Finally, we move beyond the short-term effects of the
mere presence of a railway connection and investigate
how more gradual and long-term improvements in
connectivity relate to three mechanisms described
above. The main drivers in bottom-up versions of
integrationist modernization theory are industrial
development, urbanization, as well as personal mobil-
ity and exchange over larger distances. This mecha-
nism (M1 in Figure 1) should be particularly relevant
where railway construction effectively integrates
peripheral regions into national markets and improves
local population’s access to the industrializing cities of
the country. Provided that they do not trigger inter-
group conflict or competition, railway lines that
increase a region’s “market access” (Donaldson and
Hornbeck 2016) can be expected to lower local incen-
tives for separatism and contribute to growing identi-
fication with the state-framed national identity,
especially in the long run.
In similar vein, top-down nation building through

public goods provision, education, and repression
requires fast and reliable transportation links between
the state capital and potentially restiveminority regions
(M2). Separatist mobilization therefore seems less
likely wherever newly constructed rails more directly
connect peripheries with the administrative capital and
the integrative effects of direct rule and top-down
nation building prevail over local efforts to mobilize
for separatism (M2 in Figure 1).
In addition, new transportation links can also boost

internal connectivity within peripheral regions while
only marginally increasing state reach or national mar-
ket access (M3 in Figure 1). We thus test the following
three, more long-term hypotheses linking the structure
of expanding European railway networks to the likeli-
hood of separatist mobilization.

Hypothesis 3. Railway-induced improvements in …

(a) …national market access reduce the likelihood of
separatist mobilization (M1).

(b) …state reach reduce the likelihood of separatist
mobilization (M2).

(c) …internal connectivity increase the likelihood of
separatist mobilization (M3).

DATA AND VARIABLES

Our analysis requires a geographic unit of analysis
below the country level from which separatist mobili-
zation against the state likely emanates. In all analyses,
we use yearly observations of ethnic segments, defined

as the spatial intersections between country borders
and ethnic settlement areas.6

Ethnic Settlement Data

Information on historical ethnic settlements comes
from the newly compiled Historical Ethnic Geography
(HEG) dataset which is based on a selection of 73 his-
torical maps (for details, see Section A1 of the Supple-
mentary Material). Practically all ethnic categories
appearing on our maps refer to linguistic rather than
religious or regional ethnic identity markers, thus
reflecting a well-known characteristic of European
nationalism (Barbour and Carmichael 2000). We stan-
dardize all groups depicted on all maps with the help of
the Ethnologue language tree (Lewis 2009) and con-
struct a time-invariantmaster list. Finally, we drawon all
maps belonging to a specific group-time period combi-
nation to construct a best-guess settlement polygon.

Historical State Borders

Spatial data on state borders since 1886 come from the
CShapes 2.0 dataset that offers global coverage on all
sovereign states and their dependencies since the
“Scramble for Africa” (Schvitz et al. 2022). These data
were extended for Europe back to 1816 drawing on
non-spatial data from the Gleditsch and Ward (1999)
dataset of independent states, the Correlates of War’s
Territorial Change dataset (Tir et al. 1998), and the
Centennia Historical Atlas (Reed 2008), with the addi-
tion of dozens of microstates that existed before the
German and Italian unifications.

Units of Analysis

Spatially intersecting the aggregate group polygons
with yearly data on European state borders yields our
main unit of analysis – ethnic segments years from 1816
to 1945. For each segment year, we calculate absolute
area and population. Historical population data come
from the History Database of the Global Environment
(HYDE;Goldewijk, Beusen, and Janssen 2010).Wher-
ever ethnic segment or aggregate group polygons over-
lap, we equally divide area or population between
overlapping polygons. As national dominant groups
do not engage in separatism, our baseline analyses
restrict the sample to non-dominant ethnic segment
years. Dominant groups are identified as the the largest
ethnic segment that contains the capital, subject to
manual inspection and correction.

Main Independent Variable: Railway Access

Segments’ access to railway networks serves as a geo-
graphically and temporally disaggregated proxy for the
uneven spread of modernization. Geographic data on
the expanding European railway network come from

6 Replication materials can be found on the APSR Dataverse (Pengl
et al. 2025).

Yannick Pengl et al.
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train.eryx.net, a website built by French train enthusi-
asts Bernard and Raymond Cima. They provide con-
struction dates and map representations of all known
railway segments covering almost all of geographic
Europe, with the notable exception of England and
Wales, which leads us to exclude the British Isles and
Ireland from the analysis. We georeference their yearly
online map tiles and digitize all line features to con-
struct a geospatial dataset of European rails from the
first railway built in 1834 to 1922.7 Figure 2 plots our
railroad data. Section A1 of the Supplementary Mate-
rial validates the railroad data’s precision against time-
varying railway maps for Austria–Hungary.
Themain treatment indicator in the analysesbelow is a

dichotomous railroad access indicator derived from
intersecting the yearly ethnic segment polygons with
yearly line datasets of the European railway network.
All segments intersected by a line feature are assumed to
be connected. To operationalize mechanisms M1–M3,
we use the network structure to compute continuous
proxies for segments’ connectivity to national economic
markets, state reach, and internal connectivity (see
Section A4 of the Supplementary Material for details).

Outcomes: Attempted and/or Successful
Secession

As described below, our main outcome variable cap-
tures violent and peaceful mobilization for separatism
by combining onsets of separatist conflict, successful
secessions, and political claims for national indepen-
dence or regional autonomy (see Section A3.1 of the
Supplementary Material).

First, we code a dummy of ethno-territorial civil war
onset at the ethnic segment-year level. For the period
1816–1945,8 we identify all unique civil wars listed in
the datasets provided by Gleditsch (2004) and Sarkees
and Wayman (2010) that were fought in the name of a
specific ethnic group, focusing on ethnic claims and
recruitment.

We combine the territorial conflict measure with a
binary indicator of successful secession as an additional
signal of national disintegration.9 The secession dummy
is coded one for all non-dominant ethnic segments that
become dominant group segments in newly indepen-
dent states in year t þ 1.

FIGURE 2. Geographic Data on Yearly Railway Construction

Year of line construction
1830s

1840s

1850s

1860s

1870s

1880s

1890s

1900s

1910s

1920s

Note: Map is digitized from train.eryx.net.

7 Our yearly resolution improves upon the decade-level coding of
railroad networks in Martí-Henneberg (2021) and Alvarez-Palau,
Díez-Minguela, and Martí-Henneberg (2021).

8 We include years beyond the coverage of our railroad data to study
the long-run effects of railway expansion. Section A8 of the Supple-
mentary Material shows stronger results for the period 1915–1922.
9 We also use the variable separately in additional specifications in
the Supplementary Material.
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Lastly, we add a newmeasure of nationalist claims to
code the first claim for full national independence or
regional autonomy within given state structures made
by a nationalist organization at the level of ethnic
segment years (see Section A5 of the Supplementary
Material). In combination, the disintegration measure
takes on the value of 1 if a segment experiences a
secessionist conflict onset, claim, or secedes in a given
year and 0 otherwise. Table A1 in the Supplementary
Material presents descriptive statistics of all main
dependent and independent variables.

ANALYSES AND RESULTS

This section summarizes our main specification and
results, followed by a set of robustness checks. We then
test our conditional hypotheses and present results on
disaggregated mechanisms tests.

Main Specification and Results

Our baseline specification is a difference-in-differences
(DiD) regression estimated as two-way fixed effects
(TWFE) linear probabilitymodel with the time-varying
railway access dummy described above as treatment
variable. The dependent variable is a combined indica-
tor of national disintegration for all segment-years
with either a successful secession, a territorial civil
war onset, or a separatist claim for independence or
regional autonomy.Wemultiply this outcome by 100 to
increase readability and facilitate interpretation in
terms of percentage points. All baselinemodels include
unit fixed effects for ethnic segments and time fixed
effects for either years or country-years—the latter
control for the potential of regionally concentrated
diffusion of secessionism and other temporal shocks
and trends that equally affect all segments within a
given country (e.g., Cunningham and Sawyer 2017).
In addition, all models control for a count variable of
past territorial civil wars since 1816 as well as peace
year dummies for both civil war and nationalist claims
to account for past secessionist mobilization and
address concerns about reverse causation.

The identifying assumption in this setup is that coun-
terfactual trends are parallel, which we discuss in more
detail below. Recent methodological contributions
have highlighted problems with TWFE models when
it comes to accommodating heterogeneous treatment
effects across treatment cohorts and effects evolving
dynamically after the first treatment onset (e.g., Call-
away and Sant’Anna 2021; Chaisemartin and D’Hault-
fœuille 2020; Goodman-Bacon 2021; Roth et al. 2023).
Therefore, we also implement two-stage estimators
recently proposed by Gardner (2022) and Liu, Wang,
and Xu (2024), which are specifically suited to multi-
cohort DiDs with staggered treatment adoption. By
imputing counterfactual outcomes for treated units
based on a first-stage regression, the 2S-DiD approach
alleviates most of the weighting and comparison prob-
lems of conventional TWFE models. Section A7 of the
Supplementary Material describes our choice of esti-
mators in detail and shows robustness to alternative
DiD specifications (Liu, Wang, and Xu 2024).

Table 1 presents our main findings. Column 1 indi-
cates that the probability of separatist claims, seces-
sionist conflict fought in the name of a non-dominant
ethnic segment, or successful secession increases by
1.49 percentage points after the first railway arrives.
This effect is substantively large and amounts to a more
than two-fold increase compared to the samplemean of
1.12 instances of separatist mobilization per one hun-
dred ethnic segment years. Column 2 replaces year with
country-year fixed effects which reduces the estimated
coefficient by 28%. Columns 3 and 4 replicate the
analysis but rely on the two-stage DiD estimator devel-
oped by Gardner (2022). Both specifications yield sub-
stantively larger estimates than their TWFE-based
counterparts in columns 1 and 2. The difference in
magnitude can be explained by the mechanical down-
ward biases that TWFE models create in staggered
treatment settings when temporal effect heterogeneity
exists (e.g., Goodman-Bacon 2021, 261). Model 3 sug-
gests an effect of railroads of more than 2 percentage
points, equivalent to a 195% increase from the sample
mean. The effects drops to a 158% increase when repla-
cing year with country-year fixed effects (Model 4).
These results suggest that, on average and contrary

TABLE 1. Railroads and Separatism (1816–1945)

100 × Secession, Territorial Civil War or Claim

1 2 3 4

Rails (Y/N) 1.486*** 1.076** 2.096*** 1.693***
(0.352) (0.341) (0.493) (0.446)

Segment FE Yes Yes Yes Yes
Year FE Yes No Yes No
Country-Year FE No Yes No Yes
Estimator TWFE TWFE 2S-DiD 2S-DiD
Mean DV 1.115 1.115 1.076 1.069
Observations 13,007 13,007 11,711 9,818

Note: The unit of analysis is the ethnic segment year. State-leading segments and segments smaller than 2,000 sqkm dropped. All models
control for the number of past conflicts and peace years indicators. Segment clustered standard errors in parentheses. +p < 0:1, *p < 0:05,
**p < 0:01, ***p < 0:001.
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to naive interpretations of modernization theory, rail-
way access contributed to separatist mobilization rather
than stronger national cohesion and political stability in
ethnic minority areas.
Interpreting these findings as causal requires the

assumption of parallel counterfactual trends. As coun-
terfactual outcomes are by definition unobservable, we
have to assume that, in the absence of treatment,
treated units would have evolved similarly after treat-
ment onset as not-yet-treated or never-treated control
observations. While this assumption cannot be empir-
ically verified, we can investigate trends before treat-
ment onset to assess its plausibility.
Figure 3 plots coefficients and confidence intervals

from a dynamic DiD specification (“event study”) with
segment and year fixed effects estimated via two-stage
DiD. Instead of using a single post-treatment indicator,
we now estimate coefficients for relative, five-year long
time-to-treatment bins.10 The first five-year bin before
treatment onset is omitted and serves as the baseline
category. We obtain similar results from an event study
model using country-year instead of year fixed effects
(see Figure A6 in the Supplementary Material). Both
plots reveal mostly parallel outcome trends between
untreated and treated units in the periods before the
latter receive their first railway line. The pre-trend
dummy coefficients remain relatively close to zero

and are jointly insignificant in both models. However,
two pre-treatment dummies in Figure 3 are negative and
significant at the 5% level, which is not the case when
using country-year fixed effects. The parallel trends prior
to treatment make the identifying assumptions of our
empirical strategy more plausible and should reduce
concerns about endogenous railway building in response
to separatist mobilization. The post-treatment dummies
indicate an immediate increase in conflict risk after the
first railway is built. The estimated treatment effects
grow even larger approximately 35 years after the first
railway and, if anything, diminish from the 50th post-
treatment year onward (especially in the specification
with country-year FE). These results clearly support
Hypotheses 1 and cast doubts on prominent integration-
ist mechanisms. Whether these mechanisms are irrele-
vant or still operative but, on average, outweighed by
countervailing effects is a question we address below.

Robustness Checks

Instrumental Variable Approach

An instrumental variables (IV) strategy based on sim-
ulated railways addresses remaining potentials for
reverse causality and omitted variable bias, by which
security considerations or other proximate causes of
conflict motivate railway extensions. We simulate the
evolution of railway networks by heuristically placing
railroads for each country-year such that theymaximize
the connectedness of a state’s population (see
Section A6 of the Supplementary Material; see also

FIGURE 3. Event Study Plot

ATT = 2.096
p.val = 0
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Railroad Access and Separatist Mobilization

Note: ATT estimates are based on column 3 in Table 1.

10 For each segment that eventually receives railways, we code
(i) whether a segment year predates the first treatment year by more
than 55, 51–55, 46–50,…, 6–10, or 1–5 years and (ii) whether the first
rail was built 0–4, 5–9, …, 85–89, or more than 89 years ago.
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Müller-Crepon, Hunziker and Cederman 2021). The
simulated development of the European railroad net-
work is thus only determined by the yearly mileage
built in each state, their borders, as well as the time-
invariant population distribution as estimated for 1830
(Goldewijk, Beusen, and Janssen 2010), thus excluding
potentially biasing military, demographic, or economic
causes of railroad construction.
We use the presence of a simulated railroad in a

segment as an instrument for observed railway access in
a TWFE estimation strategy. The exclusion restriction
assumes that the instrument affects separatism only
through observed railroads and is not systematically
affected by unobserved causes of conflict. Our segment
fixed effects account for potential time-invariant omitted
variables and year fixed effects capture temporal fluctu-
ation in railroad expansion.We additionally show robust-
ness to country-year fixed effects which account for state-
specific railroad investments and border changes.
Column 1 in Table 2 shows that our instrument is

strongly predictive of actual railway construction in
ethnic segments (F-statistic of 39). Column 2 repli-
cates our TWFE baseline to facilitate comparing
naive to IV estimates. Columns 3 shows the reduced
form regression of separatism on the instrument,
whereas column 4 shows the second-stage estimate
of instrumented rail access. Both coefficients are
positive and statistically significant, yet less precisely
estimated than the baseline TWFE effect. The second
stage yields an estimate larger then the TWFE but
similar in size to the 2S-DiD estimate (Table 1, Model
3). Replacing year with country-year fixed effects
leads to stronger results (Table A3 in the Supplemen-
tary Material). These findings increase our confi-
dence that the estimated effects are not merely
reflecting reverse causation resulting from strategic
railway construction or biases from temporally vary-
ing omitted variables.

Sample Definitions

As an alternative to controlling for past conflict in our
baselinemodels, we run a robustness check that drops all
ethnic segment-years as soon as they experience a seces-
sionist civil war or nationalist claims. The results are
summarized in Table A4 in the SupplementaryMaterial
and show substantively smaller, yet positive and signif-
icant, treatment effects. These estimates also treat all
separatism outcomes equally by censoring observations
after the first onset of separatism. Therefore the models
can be interpreted as the effect of railways on the risk of
separatism given no previous separatist effort. In addi-
tion, we replicate our baseline results using a subsample
that excludes all never-treated units. If ethnic segments
that never received a railway connection before 1922 are
too small, rural, and peripheral to serve as valid com-
parison group for modernizing segments, their inclusion
may reduce the credibility of parallel counterfactual
trends and lead to biased conclusions. Table A5 in the
Supplementary Material shows similar or, when using
the two-stage DiD estimator, significantly larger treat-
ment effects. Finally, we replicate our main findings
by censoring the sample in 1922, the year in which
our railway data stop. Results in Tables A6–A7 and
Figure A7 in the Supplementary Material are robust,
showing estimates that are of the sameor larger size than
in the main specification.

Outcome Disaggregation

We furthermore disaggregate the outcome variable and
report separate regressions for successful secessions,
secessionist civil wars, and national independence or
autonomy claims. The results in Tables A9–A10 in the
Supplementary Material suggest that our baseline find-
ings are mainly driven by territorial civil wars and
nationalist claims. That said, the estimated effects on
the most extreme (and rare) outcome of successful

TABLE 2. Instrumenting Railroad Access

Rails (Y/N) 100 × Separatism

First stage OLS Reduced form Second stage

Rails (Y/N, simulated) 0.335*** 0.785*
(0.054) (0.321)

Rails (Y/N) 1.514***
(0.375)

Rails (Y/N, instrumented) 2.341*
(0.975)

Segment FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

First Stage F 38.746 38.746
Mean DV 0.512 1.115 1.115 1.115
Observations 13,007 13,007 13,007 13,007

Note: The unit of analysis is the ethnic segment year. State-leading segments and segments smaller than 2,000 sqkm dropped. All models
control for the number of past conflicts and peace years indicators. Segment clustered standard errors in parentheses. +p < 0:1, *p < 0:05,
**p < 0:01, ***p < 0:001.
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secession are positive and reach significance when esti-
mated as two-stage DiD but substantively small and
insignificant in the TWFE setup.

Including Irredentism

The combined outcome in the main analysis does not
include irredentist claims, that is demands of non-
dominant groups to secede from the current state and
be transferred to a neighboring ethnic kin state. These
claims mostly co-occur with independence claims. As an
additional robustness test, we replicate the main analysis
including seven additional irredentist claim onsets.
Unsurprisingly, the estimates in Table A11 in the Sup-
plementary Material and the event study plots in
FigureA11 in the SupplementaryMaterial closelymatch
the main results without irredentism.

Testing Conditional Hypotheses

To test the conditional Hypotheses 2, we replicate the
baseline model from column 1 in Table 1 while inter-
acting the railway access dummy with moderating vari-
ables coded at the segment- and country-year level.
Figure 4 displays marginal effect plots along with the
binning estimates as proposed by Hainmueller, Mum-
molo, and Xu (2019). Detailed results are presented in
Tables A12 and A13 in the Supplementary Material.
Figure 4a tests whether the destabilizing effect of rails

is stronger in ethnic segments that are culturally more
distinct from the state-leading group (H2a). We calcu-
late linguistic distance from the dominant group by
matching the ethnic categories from our maps to the
Ethnologue language tree. Interacting the rail treatment
with linguistic distance yields a positive but merely
weakly significant coefficient (Model 1 in Table A13 in
the Supplementary Material). For example, separatist
conflict took place both between linguistically similar
groups such as Catalans and Spanish and distant ones
such asGermans andHungarians. One interpretation of
this non-result is that conditional on some cultural dif-
ference, group-level politicization and mobilization pro-
cesses are more important than cultural distance.
Figure 4b interacts the rail indicator with the country-

year-level population share of the dominant national
group. Consistent with H2b, the interaction coefficient
is negative and significant suggesting local railways are
particularly likely to spur nationalist independence cam-
paigns in countries with relatively small ruling groups.
However, the binning plot in Figure 4b suggests that the
significant linear interaction term is likely due to a small
number of cases with particularly small dominant
groups.11 The binning coefficients show that there are
no significantly different effects in the lowest, intermedi-
ate, and highest tertiles of the distribution of national
dominant group’s population share.
Figure 4c tests our argument about non-dominant

groups’ opportunities to engage in separatism. The

results reveal that railways mainly spur separatism in
demographically large ethnic segments, in line with
H2c. Examples of large ethnic segments that mobilize
are Belorussians, Poles and Ukrainians in Russia, and
Czechs, Hungarians and Italians in Austria–Hungary. In
contrast, railroad access has anegative effect in very small
ethnic segments, in which it is likely more difficult to
stage a separatist movement against the forces of state
and market integration.

To test H2d and H2e, we rely on per capita GDP and
fiscal capacity measures from the historical V-Dem data
(Coppedgeet al. 2016).Thenegative and significant linear
interaction with per capita income in Figure 4d suggests
that our findings are driven by relatively poor and argu-
ably less industrialized country-years in the sample, thus
confirming H2d. Similarly, the binning estimates for fiscal
capacity in Figure 4e suggest that the effect of railway
access is significantly larger at typically low values of fiscal
capacity than at typical medium or high values, consistent
withH2e. The cases of separatism in less developed states
with lower fiscal capacity mostly fall in the Russian and
Ottoman Empires and in their successor states.

Finally, the interaction term with the V-Dem liberal
democracy score (Coppedge et al. 2016) is negative and
significant (Figure 4f). However, the binning estimates
reveal that, if anything, the effect is highest at low-to-
intermediate values of liberal democracy, which mostly
occur in the Ottoman and Russian Empires during the
second half of the nineteenth century. While the rail
effect in the most democratic tertile is significantly
smaller in the intermediate one, it is not significantly
lower than among observations in the lowest tertile.

Exploring Causal Mechanisms

Finally, we attempt to separate the three mechanisms
through which railway construction affect center-
periphery bargaining and separatist mobilization as
outlined in the theory. Thus, we compute railway-based
proxies for (1) segments’ economic market access (H3a)
as their average travel time toward large cities (logged
due to its skew),12 (2) local state reach (H3b) as the
inverted average travel time to the capital, and
(3) segments’ internal connectivity (H3c) as the
inverted13 average travel time among their inhabitants.14
In the main analysis, we use time-invariant population
data from before the arrival of railroads to avoid biases
from endogenous population developments. However,
our results remain consistent when we compute all net-
work statistics using time-variant population data
(Tables A15 and A16 in Section A10 in the Supplemen-
tary Material). Table 3 shows TWFE models of separat-
ism where these variables replace our baseline railway
dummy variable. Given the continuous nature of our

11 Note that our population measures underestimate the population
size of Russians in the Russian Empire and Turks in the Ottoman
Empire because of our geographical definition of Europe, which
crops part of each group’s population.

12 See Section A10, Table A14 in the Supplementary Material for
equivalent results after log-transforming all moderating variables.
13 Inversions are computed as xinv ¼ minðxÞ þmaxðxÞ−x to ensure
that larger values capture greater state reach and internal connectivity.
14 Lacking precise data, travel times are computed assuming constant
speeds of 60km/h on railroads and 6km/h elsewhere. See Section A4 in
the Supplementary Material.
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network measures, we cannot estimate difference-in-
difference models as in the main analysis, thus requiring
stronger assumptions on the absence of (time-variant)
omitted variables and reverse causality.
All coefficient estimates point in the expected direc-

tion and, with the exception of National Market Access
in columns 1 and 4, reach conventional significance
levels. In line with top-down mechanisms of state-
sponsored nation building, better links to the national

capital come with substantive reductions in the likeli-
hood of separatist mobilization as predicted byHypoth-
esisH3b. Improving state reach by one standard deviation
leads to a decrease in the risk of separatism onsets by
0.79 percentage points or 70% of the average risk.
The effect of internal connectivity (M3 in Figure 1)
points toward a higher capacity of local elites and
populations to organize collective action against
the state, which is consistent with Hypothesis H3c.

FIGURE 4. Marginal Effect Plots and Binning Estimates
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Note: The linear interaction estimates derive frommodels in Table A12 in the Supplementary Material; binned estimates from Table A13 in
the Supplementary Material.

Yannick Pengl et al.

14

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/S

00
03

05
54

25
00

00
48

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/S0003055425000048


Increasing segments’ internal connectivity by one
standard deviation comes with an increase in the risk
of separatism onsets by 0.34 percentage points.15 The
negative and borderline significant coefficient of
National Market Access turns substantively small
and statistically insignificant when also including state
reach, which suggests that most of the negative effect
in the first model is driven by better connections to
the capital city. Additional analyses in Section A10
in the SupplementaryMaterial show that these results
are robust to adding country-year fixed effects
(Table A18 in the Supplementary Material) and con-
trolling for leads of the independent variable that
capture potential reverse causality (Tables A19 and
A20 in the Supplementary Material).
These results provide stronger support for the polit-

ical and mobilization-related mechanisms M2 and M3
than for nation building via market integration and
social communication (M1). Another interpretation is
that increasingly integrated national railroad networks
exert heterogeneous effects across different contexts
and that, on average, integrative and disintegrative
responses balance each other out.16 The fact that our
baseline analysis shows positive effects of the first
railway link in a segment may thus be due to peripheral
connections in historical Europe mainly strengthening
local ties rather than effectively boosting state capacity
or integrating national markets.
That said, these findings by no means imply that

reactive nationalism and local resistance against
direct rule are irrelevant. Such resistance needs to
occur before it is too late, that is, after railway access
and internal connectivity improve local mobilization
capacity, but before the state assimilates peripheral

populations (Deutsch 1953). In addition, a more
selective indicator for culturally distinctive direct rule
of “nationalizing” states (Brubaker 1996) could yield
different results.

CONCLUSION

Modern transportation infrastructure is conventionally
seen as having strengthened European state and nation
building. Expanding railway networks boosted central-
izing states’ infrastructural power and enabled increas-
ingly direct forms of governance, while spurring
economic change, urbanization, and social contact over
increasing distance.

Extrapolating from Weber’s (1976) study of national-
izing France, many social scientists expect these changes
to have strengthened national cohesion well beyond the
French case. Yet, this paper shows that, if anything,
railway construction in ethnic minority regions tended
to threaten the integrity of European states and empires.
Our analyses suggest that separatism becamemore likely
after territories inhabited by non-leading ethnic groups
were connected to the state’s railroad network. Our
conditional analysis reveals some structural dimensions
that hindered national integration in multi-ethnic states,
especially in Eastern Europe. Large minority groups,
small population shares of state-leading groups, weak
levels of state capacity and per capita income posed
formidable challenges for state centralization and top-
down nation building. Thus, the French experience
appears more as an exception than a paradigmatic case
of nation building in Europe.

We also show how the aggregate effects of railroad
access mask varying effects of the networks’ overall
structure. Results from our analyses of causal mecha-
nisms suggest that separatism becomes more likely
where railroads facilitate mobilization by improving
internal connectivity of peripheral ethnic regions but
less likely where it brings such regions closer to the
state’s capital. National market access, however, does
not seem to make a difference.

TABLE 3. Network Structure and Causal Mechanisms

100 × Secession, Territorical Civil War or Claim

1 2 3 4

National market access -0.143 + -0.001
(0.083) (0.075)

State reach -0.008** -0.008**
(0.003) (0.003)

Internal connectivity 0.015* 0.016*
(0.007) (0.007)

Segment FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Mean DV 1.131 1.115 1.115 1.131
Observations 12,643 13,007 13,007 12,643

Note: The unit of analysis is the ethnic segment year. State-leading segments and segments smaller than 2,000 sqkm dropped. All models
control for the number of past conflicts and peace years indicators. Segment clustered standard errors in parentheses. +p < 0:1, *p < 0:05,
**p < 0:01, ***p < 0:001.

15 See Table A17 in Section A10 of the Supplementary Material for
results with standardized network measures that facilitate coefficient
comparison.
16 Data limitations prevent us from exploring this possibility in more
detail. For a study of heterogeneous effects of railroads on local
population dynamics in Britain and Wales, see Bogart et al. (2022).
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Railway construction was only one, though arguably
the most important, vector of modernization in Europe
from the nineteenth century through the mid-twentieth
century. In this sense, the current study contributes to a
broader literature that analyzes national integration or
disintegration through various means of social commu-
nication and mechanisms of identity formation, such as
telegraph lines, road networks, mass education, and
mass media. There is a growing research agenda ana-
lyzing howmobilization processes around theworld are
influenced by more recent technologies, such as broad-
casting (Warren 2014), cell-phone technology (Shapiro
and Weidmann 2015), or social media (Gohdes 2020;
Weidmann 2015).While our study serves as a reminder
that technological advances sometimes have disinte-
grating effects, careful empirical research is needed
before applying our findings to settings beyond the
classical cases of European nation building.
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