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Abstract

This paper studies how the exceptionally fragmented and unstable political environment
of the German lands has shaped regional identity to this day. Combining millions of given-
name observations from historical church records with detailed territorial maps, we con-
struct a long-run measure of regionalism. Places exposed to more complex political his-
tories display less region-specific naming patterns, an effect driven primarily by frequent
changes in political affiliation over time. To analyze the modern legacy of this fragmen-
tation, we examine choices surrounding reintroduced German car license plate abbrevi-
ations. Car owners choose a former county’s reintroduced abbreviation more frequently
when their municipality’s political history aligns more closely with that former county
than with the rest of their current county.
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1 Introduction

Why are some people strongly attached to the places they are from, while others are not? Ex-
isting research shows how geography and historical events contributed to the formation of
nation-states (Johnson and Koyama 2019; Ferndndez-Villaverde et al. 2023; Huning and Wahl
2023) and to a common identity among their inhabitants (Anderson 1983; Weber 1976; Ak-
erlof and Kranton 2010; Dehdari and Gehring 2022; Kersting and Wolf 2024; Blanc and Kubo
2025). We ask a related question at the subnational level. Did Europe’s turbulent political his-
tory, with its exceptional fragmentation, changing borders, and short-lived states, shape the

formation of regional identities?

We study this question by looking at the political history of places in contemporary Germany.
For centuries, Germany consisted of hundreds of political entities within the Holy Roman Em-
pire (HRE) and its successor states. This political landscape varied along two dimensions.
Some places repeatedly changed political affiliation over time (000000 I00000IID). Others
were simultaneously exposed to several different states and territories (JOIII0CC (0O00OI0O0OTO0O).
We use detailed historical maps of the territories of the HRE from the Middle Ages until the
early 19'" century to measure both temporal instability and spatial fragmentation, combining
them in a OI00000000 OOMO00OC DOODI0O00 0O00D (HPCT) that captures both dimensions.

We then ask whether political complexity and its two dimensions, temporal political instability
and spatial political fragmentation, significantly affected historical and contemporary regional

identities of the Germans.

Our argument has two parts. First, regional identity must be established and transmitted across
generations (Bisin and Verdier 2000). Following Giuliano and Nunn (2021), political instabil-
ity, understood as repeated changes in political affiliation, reduces the value of transmitting
institutions, symbols, and practices attached to one political environment. Second, political
fragmentation creates distinct territorial histories among nearby populations. This leads to
highly localized and fragmented regional identities.

To measure historical regional attachment, we construct a name-based measure of regionalism
from approximately 7.4 million given name observations in German church records between
1600 and 1850, which we call OI0I0II000 O0ODI00000 D00000MDO. We divide Germany into 30-
km-wide hexagonal cells and use spectral clustering to identify regions with similar naming
patterns in each 50-year period from 1600 to 1850 (historical name clusters). Our outcome
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measures the excess prevalence of names characteristic of each historical name cluster relative
to their prevalence in Germany as a whole. It therefore captures how strongly local naming
choices follow a region-specific pattern.

Our main explanatory variable, the HPCI, stems from detailed data on the political history of
Germany and its predecessor states, as first presented in Huning and Wahl (2023). For each
of the historical benchmark maps, we calculate the share of every 30 km hexagon governed
by each historical state that intersects it. We give every map equal weight, add these shares
by state across maps, and calculate the Shannon entropy of the resulting cumulative distribu-
tion. The index is zero when the same state governed the entire hexagon in every benchmark
year. It increases when several states divided the hexagon at a given benchmark, when the
states governing it changed across benchmark years, or both. An exact entropy decomposition

separates spatial fragmentation within maps from temporal change across maps.

The historical analysis yields a negative and statistically significant relationship between Polit-
ical Complexity and name-based regionalism. In the preferred specification, a one-standard-
deviation increase in Complexity is associated with a 0.0063-point decrease in Historical Name-
Based Regionalism, approximately 15 percent of its mean. The relationship is driven primarily
by the temporal component of Political Complexity (political instability) and remains visible
when Complexity is constructed only from maps that predate the naming outcome. The result
is robust to alternative naming outcomes, weights, clustering choices, spatial fixed effects, grid
sizes, and corrections for spatial autocorrelation.

Second, we examine the persistent legacy of territorial fragmentation on contemporary re-
gional attachment. To do so, we exploit a unique setting in Germany. Like in many other
countries, German politicians frequently decided to consolidate smaller counties into larger
ones. This amalgamation implied a change in the license plates of at least some car owners
in the new, larger county. German plates (for example, 000000 0000) begin with an abbrevi-
ation of the name of the county where the car is registered (here: 000 for Wattenscheid). This
abbreviation is officially called the OOIIIIOOOI0000000000CIO0CO0 (UZ) and historically identi-
fied the county of registration. When counties were incorporated into others, the new county
could issue only one UZ, which meant that some former counties "lost” their UZs because they
were no longer issued. For example, after the county of Wattenscheid was incorporated into
the county of Bochum in 1975, new cars registered there received a U0 rather than a 000 plate.
This caused some grief, especially where the incorporation was felt as a loss—for example, for



PoLITICAL HISTORY AND COMMON IDENTITY

the people from Wattenscheid, who experienced their new U0 plates as a symbol of a hostile
takeover.! This grief became a grassroots movement lobbying for the reintroduction of the old
license plates. In 2012, counties were finally allowed to reintroduce formerly abolished plates
on popular demand. We purchased municipality-level data from the German car registry that
enables us to calculate the percentage of all registered vehicles in each municipality carrying
a reintroduced UZ of a former county to which the municipality belonged. We interpret this
percentage as a clean measure of regional identity. Imagine two people from Wattenscheid,
one who registered a car with a 00 plate and one who chose a U00 plate. The difference be-
tween their plates is not a matter of function (here: fulfilling the legal requirement of having
a plate), but rather that the latter expressed a preference to be seen as someone from Watten-
scheid rather than from the county of Bochum. Similar to platinum credit cards studied by
Bursztyn et al. (2018), 000 plates work in exactly the same way as U0 plates—except that they
feature the abbreviation for Wattenscheid and allow the owners to express regional identity.
Therefore, we assume that a higher share of cars with reintroduced UZs expresses a stronger

sense of regional identity among local residents. 2

The historical county mergers therefore provide a useful case to study the legacy of political
fragmentation on regional attachment. They joined populations with potentially very differ-
ent territorial histories within a new administrative unit. This allows us to ask whether people
use the reintroduced UZ more often where their municipality’s political history is more simi-
lar to that of the former county whose UZ became available again. We measure this relative
similarity as follows. For each municipality located in a former county whose UZ has been
reintroduced, we compare its political history with that of the former county and with that of
the remainder of its current county. We call the difference between these two similarities [
(000000 0000000 DiOod. Our empirical results indicate that this is indeed the case and that
political fragmentation created small-scale variation in local political histories that continues
to shape people’s identities today.

To assess whether later adoption and additional reintroductions change the results, we con-

10000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000 (Accessed  28/08/2025) and  O000000DODCO0CODOO0COOCOOCOOCOODODCODOODOOCOCOCOOCOOOOOOO
0000000000000000000000000000000 (Accessed 28/08/2025).

2Furthermore, in a survey of 50,000 people by Bochert (2014), the majority of the participants responded that
reintroduced UZs are an important part of their identity and 76% were in favor of reintroduction. This has also
been noted by Germany’s largest automobile association, the ADAC (“Allgemeiner Deutscher Automobil Club”).
They also argue that license plates are a way to express identification with one’s home region (ADAC Executive
Committee 2018).


https://www1.wdr.de/radio/wdr4/programm/themenwoche-neue-alte-autokennzeichen-100.html
https://www1.wdr.de/radio/wdr4/programm/themenwoche-neue-alte-autokennzeichen-100.html
https://www.zeit.de/gesellschaft/zeitgeschehen/2012-08/Autokennzeichen-Ramsauer-Glosse
https://www.zeit.de/gesellschaft/zeitgeschehen/2012-08/Autokennzeichen-Ramsauer-Glosse
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structed two updated versions of our identity measure based on license plates for the begin-
ning of 2026: one based on passenger cars and one based on vehicle holders. We obtained
these measures through a remote-access agreement with the Research Data Center of the Fed-
eral Motor Transport Authority. Because these data contain only aggregate outcomes and the
KBA suppressed some municipality observations under its confidentiality rules, they are not
our preferred measures. The results are robust to using both updated measures.

The paper contributes to research on the historical foundations of culture and common identity
(Ang 2019; Bazzi, Fiszbein, and Gebresilasse 2020; Huning and Wahl 2021; Huning and Wahl
2025). Historical experiences can create common reference points, but their transmission also
depends on the stability of the environment in which they emerged. Our combination of his-
torical naming patterns and contemporary license-plate choices links regional identity to both
repeated political change and the boundaries between populations with different territorial

histories.

Within the literature on regional identity, Kremer (2022) shows that a longer shared state af-
filiation between German regions predicts contemporary migration. Gédbler and Kellermann
(2025) find that uncertainty during the re-establishment of East German federal states weak-
ened identification with the new state level. Evidence from municipal amalgamations likewise
shows that residents of smaller predecessor units can exhibit weaker attachment to the consol-
idated jurisdiction and mobilize older territorial identities (Hansen and Kjer 2020; Zimmer-
bauer and Paasi 2013). We study a significantly longer political history and introduce high-
resolution behavioral measures of both historical and contemporary regional identity.

The paper closest to ours is Dehdari and Gehring (2022). They exploit the division of Alsace-
Lorraine after the Franco-Prussian War to show that war, occupation, changing national affil-
iation, and repressive nation-building strengthened regional identity. We instead study many
territorial experiences over several centuries and distinguish instability from the consolidation

of areas with different political histories.

The remainder of the paper is organized as follows. Section 2 develops the argument linking
political instability and fragmentation to regional identity. Section 3 presents the data and
measures. Section 4 reports the empirical analysis, and Section 5 concludes.
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2 Historical Political Instability, Fragmentation, and Regional
Identity

Our understanding of identity follows a large literature dating back to Akerlof and Kranton
(2010), which links individuals’ behavior to their feeling of belonging to groups and conceptu-
alizes how this affects social and cooperative decisions. They refer to “groupiness” as the de-
gree to which an individual prefers members of their own group over nonmembers. Regional
identity, in our context, is such a place-based form of group belonging: it describes attachment
to a subnational region and to the people, symbols, and practices associated with it.

The argument that geographic regions—even regions as large as nations—produce a sense of
shared characteristics among their inhabitants, whether imagined, constructed, or real, goes
back to Anderson (1983). Identity formation shares commonalities with cultural transmission
in general (Bisin and Verdier 2000), while an individual’s regional identity may also change
according to life circumstances, such as migration.?

Our explanation for the roots of regional identities relies first on the idea that a relatively sta-
ble political history facilitates the formation and transmission of regional identity. Regional
identity is less developed where historical events repeatedly disturbed its establishment. The
idea that stability is relevant for the transmission of personal traits and shared characteristics
has recently been proposed by Giuliano and Nunn (2021). They argue that the degree to which
traits are passed down to the next generation depends on the stability of the environment. In
a stable environment, this transmission is efficient, whereas instability reduces the value of

learning from the parents’ generation.

We focus on instability induced by historical events that changed political borders, relying on
a long-standing literature on the predecessor states of Europe and the German-speaking area,
especially the Holy Roman Empire (see Acemoglu et al. 2011; Huning and Wahl 2023). If
political affiliation changes repeatedly, local institutions, symbols, rituals, and administrative
reference points are less likely to evolve around a persistent regional environment. Similarly,
the rituals that are essential for the formation and persistence of regional identity may not
develop in the first place (Leineweber and Seng 2023). Even if they do, they might not be

passed down if people place less value on what they currently believe or identify with.

5We are thankful to Gérard Roland for encouraging us to distinguish the two concepts, culture and identity,
more clearly.
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Our second argument concerns the effect of political fragmentation. A fragmented political
landscape creates neighboring populations with different territorial and political histories.
These distinctions can support localized identities, because inhabitants share a political his-
tory with some nearby places but not with others. This hypothesis predicts a relative pattern:
people should identify more strongly with places whose territorial history resembles their own
and distinguish themselves from nearby populations with a different political history. This
is consistent with evidence that longer shared state affiliation predicts stronger ties between
contemporary German regions (Kremer 2022).

This argument also relates to work on the long-run consequences of political fragmentation.
Historical city-states could sustain strong communal identities (Epstein 2000), while competi-
tion among fragmented states affected conflict, innovation, and state capacity (Hoffman 2015;
Scheidel 2021). Research on artificial borders instead studies boundaries that split populations
with shared ethnic or historical ties (Alesina, Easterly, and Matuszeski 2011; Michalopoulos
and Papaioannou 2016). Our setting studies the opposite problem. County mergers brought
populations with different territorial histories into one administrative unit. The relevant dis-
tinction is therefore not between people divided by a new border, but between people brought
together within a new border despite inherited attachments to different states. The county
mergers were designed so that the new, larger county usually retained the seat, name, and UZ
of one predecessor, while the UZs of other counties disappeared. Research on municipal amal-
gamations shows that residents of smaller predecessor units can develop weaker attachment
to the enlarged jurisdiction and mobilize older territorial identities when their unit is deinsti-
tutionalized (Hansen and Kjaer 2020; Zimmerbauer and Paasi 2013). The later license-plate
liberalization restored a visible symbol of the former county. We therefore expect demand for
its UZ to be higher where a municipality’s political history is more similar to that former county

than to the rest of the current county.

Finally, our argument for persistence builds on evidence that psychological and cultural charac-
teristics cluster in space (Obschonka et al. 2025; Plaut et al. 2012; Rentfrow, Gosling, and Potter
2008; Rentfrow, Jokela, and Lamb 2015). Intergenerational transmission is one explanation for
this clustering (see Bisin and Verdier 2000; Tabellini 2008; Guiso, Sapienza, and Zingales 2016).
Rustagi and Veronesi (2016) find that parents and grandparents transmit their sense of regional
belonging. Migration need not eliminate this process. Strong regional attachment can reduce
emigration (Kremer 2022); selective migration may reinforce spatial clustering; and migrants



PoLITICAL HISTORY AND COMMON IDENTITY

may gradually form attachment to their new residence.*

3 Data

In this section we introduce our historical and contemporary measures of regional identity as
well as our measures of historical political complexity and similarity. We discuss the sources
and construction of each variable and briefly introduce the controls used in the subsequent

empirical analysis.

3.1 Historical Regional Identity from Church Records

We use given names from German church records, the OII0O00000000 (OFBs), to con-
struct a historical measure of regional identity. These records contain births, deaths, mar-
riages, and migration links for historical communities. We scraped the online project
0000000D0D00D0000000D0, which yielded 859 person-level OFB files. An OFB (short for
O0I0OMIO0000D) is a digital collection compiled from one or more historical sources, such as
church books, for a specific place. Because these records also report places of birth, marriage,
death, and migration, they mention substantially more locations than the source commu-
nities themselves. For the period from 1600 to 1850, the raw data contain approximately
9.2 million person records. Of these, 9.16 million provide the person’s given name. After
cleaning and applying minimum frequency and spatial coverage requirements, approximately
7.4 million retained given name observations from 38,481 distinct geocoded locations enter

the construction of the index.’

We construct the historical outcome on a regular grid of 30-km-wide hexagons.® Of the 541
hexagons overlapping contemporary Germany, 527 contain at least one location mentioned
in the OFBs. We exclude 65 cells containing fewer than 50 retained given name observations,
leaving 462 hexagons for which the name-based outcome can be constructed. The fixed grid
abstracts from contemporary and historical administrative boundaries, accommodates the spa-
tially scattered coverage of the OFBs, and provides a consistent unit of observation throughout
the period.

“For example, Rios and Moreno-Jimenez (2012) show that migrants to Malaga reach similar levels of regional
identity as natives after some years.

SWe only retain names that are observed at least 50 times nationally within the respective period. We only
include hexagons in the analysis that have at least 50 given name observations in the respective period.

5A width of 30 km refers to the flat-to-flat distance between two opposite sides of a hexagon.


https://www.ortsfamilienbuecher.de
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For each 50-year period from 1600 to 1850, we construct Hellinger-transformed given name
distributions and use spectral clustering to identify data-driven regions with similar naming
patterns (Legendre and Gallagher 2001; Ng, Jordan, and Weiss 2002; Luxburg 2007). The al-
gorithm connects each hexagon to the 35 hexagons with the most similar transformed given
name distributions. These neighbors are defined in naming space and need not be geographi-
cally adjacent. The number of clusters is selected by the eigengap criterion from an admissible
range of nine to 50 clusters. This procedure selects between ten and twelve clusters across the
five periods, so the lower bound is not binding. Figure 1 maps the resulting period-specific

name regions.

1600-1649 1650-1699 1700-1749 1750-1799 1800-1850
10 clusters 11 clusters 12 clusters 12 clusters 12 clusters

D000 The figure maps the data-driven clusters of hexagons with similar given name distributions in each 50-year period.
Colors identify clusters within periods and do not assign the same cluster identity across periods. The spectral-clustering
algorithm selects 10, 11, 12, 12, and 12 clusters, respectively.

Figure 1: Period-Specific Given Name Clusters on the 30-km Hex Grid

Within each period and name region, we identify the twenty given names that are most charac-
teristic of the region relative to the national given name distribution. For every hexagon-period,
we calculate the excess share of these cluster-typical given names relative to their nationwide
frequency. Our Historical Name-Based Regionalism index is the equal-weighted average of
these period-specific excess shares across the periods observed for a hexagon. Higher values
indicate that the local given name distribution is more strongly aligned with regional naming
patterns than would be expected from the nationwide popularity of the same names. Figure 2
maps the final index.

We assess the stability of the clusters by repeatedly splitting individual given name observa-
tions into two samples and estimating the complete clustering independently in both halves.
The baseline solution produces a mean Adjusted Rand Index of 0.596, a mean normalized mu-
tual information of 0.718, and a held-out assignment accuracy of 0.831. The independently
estimated half-samples therefore recover closely corresponding regional clusters, and held-out
given name observations assign 83.1% of hexagons to the corresponding cluster from the other
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half-sample. The results are also robust to connecting each hexagon to either 20 or 40 nearest
neighbors in naming space. Online Appendix Section A.6, especially Figures A.7-A.9, doc-
uments the complete construction, split-sample stability, changes in the clusters over time,
and their similarity to historical territories and dialect areas. Measured by normalized mutual
information, the naming clusters correspond most closely to medieval territories and dialect
areas.

Historical Name-Based Regionalism
-0.045 10 0.016 0.016 0 0.043 0.043 10 0.075
[ 0.075t00.116 [N 0.116t00.185 NI 0.185 t0 0.343

000000 The figure shows the hex-level Historical Name-Based Regionalism index. It is the equal-weighted average of

period-specific excess shares of the twenty given names most characteristic of each data-driven name region. Six Jenks
classes are used; darker blue shades indicate more region-specific naming patterns.

Figure 2: Historical Name-Based Regionalism on the 30-km Hex Grid

10
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3.2 Contemporary Regional Identity from License Plates

Our measure of regional identity based on license plates uses the German Car Registry as of
1 January 2019, obtained from the Federal Motor Transport Authority (Kraftfahrt-Bundesamt,
KBA). The underlying unit is a registered vehicle. The records identify each vehicle’s UZ and
municipality of registration. For every municipality, we calculate the percentage of all regis-
tered vehicles carrying a reintroduced UZ of a former county to which the municipality be-
longed. We call this measure UO0I000 D000 000000000000 000 and express it on a scale between
zero and a hundred. Figure 3 maps this share.’

We obtained an updated cross section for 2026 through a remote-access agreement with the Re-
search Data Center of the KBA. It provides municipality-level shares for passenger cars regis-
tered to natural persons and for natural-person vehicle holders, but not the underlying records.
We use these measures as robustness checks because they capture later adoption and distin-
guish a car-based from a holder-based denominator. Among the 6,486 valid municipalities in
counties with an available reintroduced UZ, the KBA suppressed 145 observations (2.2%) be-
cause fewer than three holders were observed in the total or in the group with or without a
reintroduced UZ. The municipality-level variables obtained from the KBA combine all reintro-
duced UZs available in the current county and can therefore include UZs from former counties
to which the municipality did not belong. Across municipalities observed in both years, the
2019 measure and the 2026 passenger-car measure are highly correlated (0 O 000). Online
Appendix Figure A.1 maps the 2026 passenger-car measure.

"We include a former county UZ if it was available in the municipality’s current county in 2019 and the cor-
responding former county geometry overlaps more than one percent of the municipality’s present territory. The
threshold excludes negligible overlaps caused by imprecise historical boundaries. If this rule identifies more than
one UZ, the numerator sums all vehicles carrying one of these UZs; the denominator remains the municipality’s to-
tal number of registered vehicles. Each vehicle is counted at most once. The results are unchanged if municipalities
are instead assigned only to the former county covering more than half of their area.

11
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Percent

Municipality not observed [l No reintroduced former county UZ 0 >0-1
>1-5 >5-10 [ >10-20 N >20-30
. >30-50 I >50-75 I >75-100

00000 The figure maps the percentage of all registered vehicles carrying a reintroduced UZ of a former county to which the
municipality belonged. Darker blue shades indicate higher shares. Dark-gray municipalities are structural zeros because
no UZ of a former county to which they belonged was available in their current county in 2019; light-gray municipalities
are not observed in the vehicle data. White lines show contemporary county borders.

Figure 3: Vehicles with Reintroduced UZs in German Municipalities, 2019

Information on valid UZs comes from the KBA’s official list. We add reintroduction dates
and current-county assignments from the Wikipedia article on German license-plate liberal-
ization.®  Municipalities without an available UZ of their own former county are structural
zeros in the 2019 measure. The 2026 measures are zero in counties without any available rein-
troduced UZ.

Online Appendix Section A.1 describes the data in detail, and Table A.1 lists the reintroduced

800000000000000000000000000000000000000000000000000000000 (last accessed 10 August 2026).

12
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UZs and their reintroduction dates.

We validate our 2019 measure based on license plates by comparing it with regional attachment
in the 2008 German European Values Survey and a hand-coded measure based on street names
with regional references. We then examine whether the measure systematically reflects differ-
ences in regional personality traits and historical and geographic characteristics of places (such
as elevation, coal access, and location in the formerly Roman part of Germany), and whether
it is associated with local border frictions inferred from historical mobility links. These exer-
cises are summarized and reported in Online Appendix Section A.1.2. The measure correlates
positively with regional attachment in the EVS (0 O 0I00), regional street names (0 O 0I00),
and historical mobility frictions across former county borders. The Big Five personality traits
and most of the geographic and historical variables do not significantly explain our measure.
These findings support interpreting the share of reintroduced UZs as a measure of regional
attachment.

3.3 Historical Territory Maps

Our data on historical states come from detailed maps of the territories within the Holy Ro-
man Empire and its successor states. The HPCI uses seven historical benchmarks: 1250, 1378,
1477, 1556, 1648, 1789, and 1820. Historical Political Similarity additionally uses the maps for
1871 and 1922. The data are introduced by Huning and Wahl (2023) and are based on digi-
tized maps from the historical atlas by Wolff (1877). The maps for 1820 and 1871 are obtained
from Kunz (2008); the 1922 map comes from the MPIDR Population History GIS Collection,
distributed through Census Mosaic (MPIDR and CGG 2011). We use a common identifier to
track the same territorial state across maps, irrespective of changes in formal status. Thus, for
example, Wiirttemberg remains the same state when it changes from a duchy to a kingdom.
Online Appendix Section A.2, especially Figures A.5 and A.6, reports the maps and the histor-
ical background to the benchmark years.

3.4 Historical Political Complexity

We overlay each historical map directly with the 30 km hex grid. Let Uy denote the share of
the area of hexagon [ governed by state [ in benchmark year [, and let 0; denote the weight

13



PoLITICAL HISTORY AND COMMON IDENTITY

assigned to that benchmark. Cumulative exposure of hexagon U to state [ is

Ogg O O 050500 €Y)
0
We normalize cumulative exposure across states, with U indexing all states represented in the

hexagon’s mapped history,

Umo

Opg O -
oo 0. On

I ()

and define Historical Political Complexity as the Shannon entropy of this exposure distribution,

using natural logarithms and setting Uln 0 O 0:

00000000, O O O Ogp Ind0g, 0 (3)
0

The index equals zero if the same state governed the entire hexagon in every benchmark year.
It rises as historical control becomes less concentrated in a single state, either because several
states governed different parts of the hexagon, because the governing state changed over time,
or both. For a given number of states, the index is highest when these states account for similar
shares of the hexagon’s cumulative mapped area across benchmark years. The index therefore
captures spatial fragmentation and changes in political control over time as related dimensions
of the same political history.

We restrict the analysis to hexagons with positive territorial coverage in all seven benchmark
maps. This leaves 445 of the 462 hexagons for which the name-based outcome can be con-
structed. As a robustness check, we normalize the state-area shares to sum to one separately
within each hexagon and benchmark map, which gives every benchmark equal total mass ir-

respective of mapped coverage.

We use the entropy identity U000 O 000 U 00 O 000000 to decompose this combined measure
exactly, where [ denotes the governing state and U the benchmark year. Let Ugy O [, Oy
denote mapped coverage and define the joint exposure distribution Uy O Op0pp0 O Op0pp.
Its benchmark-year marginal is Uy O 0, Ugpp. The spatial component is the average fragmen-

14
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tation within benchmark maps,

0 0
0000I000000000000, O Ogi0 100 0 O O 00 O =2 In 022001 4)
0 0 Uno Do

while the temporal component is the mutual information between the benchmark year and
state exposure,

000000000000000000, O 05000000 O O 0gy In D Jom ) (5)
00 Opolng

The first component is the average level of territorial fragmentation within benchmark years.
It is high when a hexagon is, on average, divided relatively evenly among several states. The
second component captures changes across benchmark years. It is high when either the set
of states present or the share of the hexagon governed by each state changes substantially
over time, and it is zero when the distribution of territorial control remains identical across
all benchmark years. By construction, their sum equals total Historical Political Complex-
ity.
Figure 4 illustrates the construction with three stylized examples. If State A governs the entire
hexagon in every benchmark map, Ujg O U and Complexity is zero. If the hexagon belongs
entirely to State A in four maps and entirely to State B in three maps, its cumulative exposure
shares are Uqn O 000 and g O 000, yielding a Complexity value of 0.683. In this case, the spa-
tial component is zero and the temporal component equals total Complexity. A hexagon that is
persistently divided between the same two states in these proportions has the same total Com-
plexity, but all of it is spatial and none temporal. The decomposition therefore distinguishes
the two histories without changing the combined index.

15
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Stable political history Territorial change Persistent fragmentation
Complexity = 0.000 Complexity = 0.683 Complexity = 0.683
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Historical benchmark map

I state A State B

D000 The bars show the share of a hypothetical hexagon governed by States A and B in each historical benchmark map. The
first example is governed entirely by State A throughout. In the second, the dominant affiliation changes completely after
1556. In the third, the hexagon is divided between States A and B in every benchmark. The second and third examples have
identical cumulative exposure shares, On O 000 and Opn O 000, and therefore the same Shannon entropy despite different
underlying political histories.

Figure 4: Stylized Examples of Historical Political Complexity

Our baseline assigns the same coefficient to all benchmark maps, [; O [0. As robustness
checks, we place greater weight on more recent maps, use alternative exponential, piecewise,
duration-based, and spatial-threshold weights, or normalize mapped state shares within each

benchmark. Figure 5 maps the baseline index.
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Political Complexity
[0.4101,0.7895] [ | (0.7895,1.138] [ ] (1.138,1.447] [ (1.447,1.75] [ (1.75,.2.083] M (2.083,2.584]

00000 The index assigns the same coefficient to the seven historical benchmark maps from 1250 to 1820 and measures the
Shannon entropy of cumulative area-weighted exposure to historical states. Darker cells indicate higher Historical Political
Complexity. Cells without positive territorial coverage in all seven benchmark maps are shown in white.

Figure 5: Historical Political Complexity on the Grid of 30-km-wide Hexagons

For comparison with our earlier approach, we also retain count-based indices of historical
political instability and fragmentation. The OIII00I00C OOMOCOD I00I00MD 0000D (HPI) counts
changes in the state covering the largest area share of a hexagon, while the OIJI00C0O0 0OMI00C
000000000I00 [ODOD (HPFT) averages the number of states covering at least two percent of the
respective hexagon. Their inverse-age-weighted variants are the (000000 Q000000000 0OM0C00C
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(00000000 [ODOD (WHPY) and the (0000000 002000000 OO0 COO0O0OMDIOD [0DOD (WHPEI).
Because these measures are not an additive decomposition of Complexity, we report them as
complementary comparisons in Online Appendix Figure A.13; Figure A.12 maps all four in-

dices.

3.5 Historical Political Similarity

We define municipality I’s former county reference region [ as the union of all former counties
whose reintroduced UZ was available in municipality [’s current county in 2019 and whose his-
torical geometry overlaps more than one percent of its present territory.® Historical political
similarity is defined only for municipalities located in former counties whose UZ had been rein-
troduced in their current county by 2019. For each usable benchmark map from 1250 through
1922, we represent the political history of municipality [ by a vector [ of area shares governed
by each historical state. We construct two comparison profiles. The first, 7, is the profile of
the municipality’s former county reference region [, excluding municipality 0. The second, 077,
is the profile of its current county 0 after removing the reference region [ and municipality L.
This leave-out construction prevents the municipality in question from mechanically increas-
ing similarity to its former county reference region and prevents that region from entering the

comparison group.

For two political history profiles U and [J, cosine similarity is

mi
ooonon O (6)
00,0850, 08
The period-specific similarity gap is
000y O D000 050 O 000,,0 0500 (7)

To illustrate, suppose that in one benchmark map a municipality and the remainder of its for-
mer county lie entirely in State A, while the rest of its current county lies entirely in State B.
Its cosine similarity is then one with its former county and zero with the rest of the current
county, so the similarity gap equals one. We average this gap across the nine maps from 1250

°If the rule identifies several former counties, their geometries are combined, with overlapping areas counted
only once. We retain only the part of this region within the current county. The one-percent threshold excludes
negligible overlaps caused by imprecise historical boundaries.
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