Figure 3: The Language Enclave Goslar

Notes: Similarity of all districts to the reference point Goslar (white spot). Red indicates highest
familiarity and warmer tints (yellow and green) indicate higher familiarity, while the bluish tints
indicate less familiarity.



Dialect similarity could, however, still reflect the existence of old trading routes, which, by
taking advantage of rivers, natural passages, and forts, historically led to more contact
between certain regions. And, indeed, the importance of transport routes for the spatial
structuring of language attributes is made evident by the example of the so-called
Rheinstaffel. Klausmann (1990) notes a difference in linguistic development depending on
the topological relation of individual locations to the Rhine river, i.e., dialect similarity may

also be influenced by ancient transportation networks.

Historical borders: At the time Wenker collected the data, the German Empire had just

been created out of formerly independent territories. These territories had previously been in
existence for centuries, and thereby also contributed to linguistic evolution. In fact,
dialectologists since the 19" century were aware of the congruencies between the areal
distribution of historical territories and language (see Haag 1898; Aubin et al. 1926; and,
more recently, Barbour and Stevenson 1990). One reason for this persistence may be that the
territories tended to encourage internal traffic, and discourage, or at least not improve the
means for, travel external to their borders. Hence, communication and exchange between
territories was somewhat hindered (Bach 1950:81). From an evolutionary perspective, such
limitations can lead to a higher degree of dialect similarities among regions that formerly

belonged to the same historic territory.

Taken together, these examples suggest that dialect similarity between regions is higher the
more intensive was their interaction and exchange in the course of history. The various
influences that have been discussed, such as common religious and historical political
borders, distance and the influences of ancient transportation networks, as well as unique
historical events and previous migration waves, all left some long-lasting imprints on the
local dialects. Dialect similarities between regions are correlated with these other types of
regional congruency, but are likely to capture other (and less well measurable) aspects of
cultural similarity and emotions (see Schifferle 1990). The dialects should therefore be
interpreted more broadly as comprehensive measures of local cultural identity.

Culture, of course, is not restricted to language, but occurs in many other domains such as
art, traditions, habits, etc. However, regional differences within these cultural domains are
likely to be reflected in dialect differences, as cultural and linguistic evolution proceeds in
parallel. Put differently, as argued in the sociology literature by Brewer (1991) and in the
linguistics literature by Chambers and Trudgill (1998), language is the strongest marker of
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cultural identity. It has the added advantage of being an overt one; people can disguise their
true norms and values, but not their regional dialect, which is formed during early childhood
and is enormously difficult to suppress. Finally, dialects are relatively easily measurable

using linguistic techniques.

3. A gravity model of current regional migration

The main aim of this paper is to investigate to what extent historical dialect differences
affect current bilateral economic exchange. Specifically, we investigate the effects on current
cross-regional migration flows. To this aim, we derive a theoretically grounded gravity
equation for migration flows in this section, which serves as the underlying framework for
our empirical analysis.

Gravity equations are a standard tool for analyzing trade flows across regions or countries
(see, e.g., Anderson and van Wincoop 2003), but the conceptual idea behind gravity can be
applied to migration flows as well. '' There are two main reasons why we focus on current
migration rather than on current trade (or other cross-regional flows) as the outcome
variable. The first issue is data availability. While there are accurate and highly
disaggregated current regional migration data for Germany, there is no information at the
regional level about commodity flows, goods or service trade, or financial flows. Second,
while trade flows would certainly be an interesting region-pair-specific outcome variable for
studying the effects of intangible cultural borders, we believe that migration flows are at
least equally well suited for this purpose. Individuals do not migrate very often during a
lifetime, even at the regional level.'? Hence, moving from one region to another is a
substantial act, and cultural biases may influence such a decision even more strongly than,

say, they would the decision to trade goods with someone from a different region.

3.1. Current regional migration data

We use data on pair-wise gross migration flows for the 439 German districts averaged over

the period 2000—2006 as provided by the German Federal Statistical Office."

"'In fact, gravity was applied to migration flows even before it was used to investigate trade flows. The earliest

reference is Ravenstein (1885). Other important contributions include Schwartz (1973) and Greenwood (1975).

12 Using Japanese data at the prefecture level from 1954-2005, Nakayima and Tabuchi (2008) report that

individuals in Japan move on average only 2.3 times during their lifetime.

“InG ho ch his or her place of residence is legall ired to register at th
n Germany, every person who changes his or her place of residence is legally required to register at the new

residence within at most two weeks (even earlier in some states). The migration data are thus very accurate.
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Table 1 provides an overview of these data and points out two basic facts about internal
migration flows in Germany. First, across all regional pairs, there has been some gross
migration in more than 96% of all cases. That is, migration occurs not only from
economically poor to rich regions, but also in the other direction."* This suggests that
individuals are heterogeneous in their perceptions of different regional characteristics when
making location decisions. Second, Table 1 indicates that migration flows in Germany are
rather small. The average annual gross migration flow between a pair of regions was seven
migrants per 100,000 inhabitants in the district of origin, which implies a total gross
emigration rate of only 3% for the typical German district. This low number suggests that the
costs of cross-regional migration are substantial. In particular, these migration costs are
distance dependent as the data clearly indicate larger flows over short than over long
distances. The simple gravity equation accounts for both these basic facts of internal
migration: it features two-way gross flows (which can be larger than net flows), and it takes
into account that individuals are heterogeneous and face distance-dependent mobility costs

should they decide to move.

3.2. The model

Our gravity equation for gross migration flows is derived from a simplified version of the
economic geography models with locational taste heterogeneity by Murata (2003) and

Tabuchi and Thisse (2002). Consider a country that consists of » =1,2,...,R regions and a

huge mass of heterogeneous individuals (indexed by /). For individual 4, indirect utility in
region 7 is given by
Vi=u +e” (1)

The variable u, stands for the economic level of well-being in region . This includes the
local wage level, unemployment rate, price level, etc. This economic level of well-being is
the same for all individuals in a region. For our purposes it suffices to think of u, as being
exogenously given. That is, we abstract from market interactions and assume for the sake of
simplicity that the regional levels of economic well-being do not respond to the location

decisions of the workers. The term &' in Equation (1) is an idiosyncratic term for individual

' The presence of two-way gross migration flows is not easily reconciled with standard models of regional
labor mobility (e.g., Krugman 1991) that predict only one-way migration flows. Furthermore, there is a large
literature on net internal migration flows (e.g., Pissarides and McMaster 1990) showing that net flows tend to
be directed toward areas that offer good job prospects, high wages, low unemployment rates, etc.
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Table 1: Descriptive Statistics of Gross Migration Flows, Average 2000-2006

Mean of Mean of all positive Share of district pairs with
Mrs/Lr Mrs/Lr M /L >0
(per 100,000 inhabitants) (per 100,000 inhabitants) s
0,
German inhabitants, entire population 7.1 7.35 96.75%
German inhabitants, working-age population 8.84 9.21 96.04%

(18-65)

Notes: Means are calculated across 192,282 observations for migration flows from every region v to s (r # s and r=s=439). The number of positive observations is 186,025
(184,667) for the entire population (working-age population).



h and region r capturing his or her perception of the attributes and characteristics associated
with that particular region.

As shown in Anderson et al. (1992:ch. 3), this type of individual taste heterogeneity can be
modeled such that the actual matching value between a worker and region is the realization

of a random variable. We follow this modeling strategy and assume that ¢' is distributed
1.1.d. across individuals and regions. Furthermore, we adopt the standard parameterization of
a double exponential distribution, F(x)= Pr(e‘r’“ < x) = exp[—exp(—x/B—¥)], where
v (=0.5572) is the Euler constant and >0 is a parameter. This distribution has mean zero and

variance (;ﬁ/é). B* ~1.6449-4*. The term B, which is positively associated with the

variance, is referred to as the degree of taste heterogeneity. It is well-established that under
this parameterization, the choice probability of some individual 4 to live in region » can be
calculated as follows (see Murata 2003):

P = Pr[V,,h > max{V.h}} - [ur/ﬁ] )

et S expluy /B

The larger B, the more heterogeneous are the individual attachments to the regions. If B — 0,

people make location decisions based only on the economic levels of well-being. We are
then back to a model having homogeneous individuals. On the other hand, if B reaches to
infinity, people choose among the R regions with equal probability (//R). In this case,
locational tastes are extremely heterogeneous and the economic levels of well-being have no
effect on location decisions.

It is useful to embed this model into a two-period framework. Suppose the individuals are

distributed in some given way across regions, and the random variables ¢ are drawn in the

first period. Individuals then choose the location they most prefer during the second period.

Depending on the realizations of the ¢, this may involve migration to an area with a lower

level of economic well-being than in the current source region, as well as parallel gross
flows from r to s and from s to .
Specifically, an individual # migrates from the initial location r to some other region s if the

overall utility from living in s, net of the region-pair-specific mobility costs ¢ , exceeds the
(net of mobility costs) utility level of all other locations j, including the current location r.

Formally, a move from r to s takes place if V'—c > maX{th —crj}, with ¢, =0 and
j#ES
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¢, 20 if j», . Using Equation (2), the probability of migrating from r to s is given by
P =exp|(u, - Cm)/ﬁ]/z leexp [(u/. —c,)/ ﬁ] . Aggregating across individuals, the gross
migration flow from r to s is equal to M, =P, _-L , where L is the population size of the

source region. Rearranging P_ =M, /L, and taking logs we obtain the following gravity

equation: log (MFS/L,,) =(u,—c,)/B- log[Zil exp[(u; —c,)/ ﬂ]} .
The mobility costs are region-pair-specific. We not only include standard pecuniary mobility
costs (for moving furniture, finding accommodation, etc.), which are denoted by 4, and

will be approximated by physical distances or travel time across regions. We also
incorporate, in the spirit of Sjaastad (1962), non-pecuniary costs of migration at the region-

pair level, denoted ¢, which capture the psychic costs of moving to a culturally unfamiliar
environment. In the empirical analysis, we measure cultural mobility costs by the historical

dialect similarity. We assume the following specification: ¢, =a, -log[dm]+a2-log[£m].

With this specification, we can then rewrite the gravity equation and arrive at our final

estimation equation:

log(M, /L,)=D,+D +a, log[d, |+a, log[(, |+e,. 3)
where we add a standard error term e . Notice that D, :—log[Zleexp((uj—crj)/ ﬁ)}

varies only at the level of the source region, whereas the term D =u /A varies only at the

level of the destination region. These terms will therefore be captured by source and
destination area fixed effects in the empirical analysis."” The coefficients of interest are the

geographical distance elasticity ¢ and, in particular, the elasticity ¢, which measures the
impact of dialect (cultural) similarity on gross migration flows. Since we have @, =a,/8,
we can identify this key elasticity up to the unobservable positive constant 1/, which

captures taste heterogeneity.

"> Such a specification is standard practice in the gravity literature in international trade. The fixed effects
capture all impact variables that vary only at the regional level in our cross-sectional analysis, such as wages
and housing prices, as well as time-invariant unobservable regional features. This fixed effects specification
also takes into account the problem of interdependent flows in a multi-region economy (Anderson and van
Wincoop 2003). As shown by Feenstra (2004) in the context of trade flow analysis, this fixed effects
specification allows for a consistent estimation of region-pair-specific impacts such as mobility costs.
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4. The effect of dialect similarity on regional migration
4.1. Baseline results

We estimate the gravity equation (Equation (3)) by ordinary least squares with origin and
destination fixed effects. Table 2 presents the estimation results. Panel a) refers to migrants
and populations of all ages, whereas panel b) presents the results when considering only
working-age individuals.

The results show that dialect similarity has a positive and highly statistically significant
effect on gross regional migration flows. When including only dialect similarity without
controlling for geographical distance, as in specification 1, we find a sizable (scaled)
elasticity with a value around 2.2. That is, doubling the historical dialect similarity between
two districts, all else equal, would lead to an increase of the gross migration flows between
those regions by more than 220%. This specification thus indicates that there are sizable
cultural mobility costs that impede internal migration in Germany. The results are similar for

working-age migration (see panel b).

Geographical distance: As illustrated by the examples in Section 2, dialect similarity is

correlated with geographical distance, which per se is likely to have a negative impact on
migration flows. To address this issue we first separately study the impact of geographical
distance without considering dialect similarity. In specification 2 we use the linear physical
distance between the centers of the source and the destination district as our proxy for
pecuniary mobility costs. The results show that doubling the physical distance between two
regions, all else equal, drives down gross migration flows by roughly 140-150%. In
specification 3 we use an alternative distance measure, namely, the travel time by car
between any pair of regions (in minutes), which may better capture the true regional
accessibility. The results indicate that the elasticity with respect to travel time (176—178%) is
a bit larger than for physical distance, which is intuitive as the latter might not always match
the shortest travel distance due to natural barriers like rivers or mountains. When including
both measures at the same time (as in specification 4), it turns out that most of the negative
impact is captured by physical distances, with travel time having some small additional
impact. Altogether, these findings on the detrimental effect of geographical distance on
migration flows are consistent with the previous literature on internal migration (see, e.g.,

Greenwood 1975).
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Table 2a: Baseline Results—FE-OLS Regressions (All Ages)

) (@) 3 “ O] Q) (7 (®) 9
In(M,/L,) In(M,/L) Wm(M,/L) Wm(M,/L) Wm(M,/L) (ML) Wm(M,/L) Wm(M,/L) In(M,/L)
OLS OLS OLS OLS OLS Poisson Heckman OLS OLS
Dialect 2.209%** i i i 0.186%** 0.118%* 0.204%** i i
Similarity (0.031) (0.025) (0.046) (0.008)
D'ial.ect. 0.175%%**
Similarity - - - - - - - (0.019) -
(Jaccard)
D.ial.ect. 0.186%**
Similarity } } } } } - - - (0.025)
(Kulczynski)
Geographical i -1.493%** i -1.263%** -1.262%** -1.471%** -1.263%** -1.257%** -1.262%%*
Distance (0.012) (0.0306) (0.035) (0.028) (0.013) (0.035) (0.035)
Travel ) ) -1.773%% 20,2835 20,200 20,460 20,2045 20,1815 20,200
Distance (0.014) (0.029) (0.046) (0.037) (0.016) (0.045) (0.046)
Mills ] ] ] ] ] ] 0.533** ] ]
Lambda (0.018)
R2 0.558 0.744 0.731 0.744 0.745 - - 0.745 0.745
Pseudo R? ) } ) } ) 0.196 - - -
Cens. Obs. ) ) ) } } } 6,257 } -
N 186,025 186,025 186,025 186,025 186,025 192,282 192,282 186,025 186,025

Notes: This table reports estimation results with fixed effects for both origin region r and target region s. In Columns (1)—(7) language similarity is measured by a count index, while Column (8)
applies Jaccard'’s similarity index and Column (9) applies Kulczynski’s similarity index. Column (6) reports a Poisson regression of geographical distance and language similarity on the number of
German migrants from region r to s, M,,, divided by the origin region’s number of all inhabitants L,. Column (7) reports the results from a Heckman selection model. In this specification, a first-stage
selection considers the probability of a zero flow of migrants between region r and s. Zero flows drop out except in specifications (6) and (7). Geographical distance, travel time, and dialect similarity
are in logs in all specifications. Robust standard errors are reported in parentheses.

*** statistically significant at the 1% level; ** statistically significant at the 5% level; * statistically significant at the 10% level.



Table 2b: Baseline Results—FE-OLS Regressions (Working-Age Population)

)] 2 3) ) 6) (6) (7 () )
In(M,/L,) In(M,/L,) In(M,/L,) In(M,/L,) In(M,/L,) (M, /L) In(M,/L,) In(M,/L,) In(M,/L,)
OLS OLS OLS OLS OLS Poisson Heckman OLS OLS
Dialect 2.198%** ] ] ] 0.191 %% 0.156%** 0.217%%* ] ]
Similarity (0.030) (0.025) (0.039) (0.008)
Dialect 0.179%**
Similarity - - - i i ) ) (0.019) )
(Jaccard)
Dialect 0.191%**
Similarity ) ) ) ) ) - - - (0.025)
(Kulczynski)
Geographical ) 1481k ] -1.250%%%* -1.249%* 1441 %% 1,251k -1.244%%% -1.250%%*
Distance (0.012) (0.037) (0.036) (0.027) (0.013) (0) (0.036)
Travel ] ] -1.760%** -0.284%%* -0.197#%* -0.464%** -0.232%%% -0.179%%% 0,198
Distance (0.014) (0.045) (0.047) (0.036)) (0.016) (0.046) (0.047)
Mills _ _ _ _ _ _ 0.655%** ) )
Lambda (0.016)
R 0.573 0.758 0.745 0.758 0.759 - - 0.759 0.759
Pseudo R? } } - } } 0.200 } - }
Cens. Obs. B B B B B B 7,615 B B
N 184,667 184,667 184,667 184,667 184,667 192,282 192,282 184,667 184,667

Notes: This table reports estimation results with fixed effects for both origin region r and target region s. In Columns (1)—(7) language similarity is measured by a count index, while Column (8)
applies Jaccard’s similarity index and Column (9) applies Kulczynski’s similarity index. Column (6) reports a Poisson regression of geographical distance and language similarity on the number of
German working-age migrants from region r to s, M,, divided by the origin region’s number of working-age inhabitants L,. Column (7) reports the results from a Heckman selection model. In this
specification, a first-stage selection considers the probability of a zero flow of migrants between region r and s. Zero flows drop out except in specifications (6) and (7). Geographical distance, travel
time, and dialect similarity are in logs in all specifications. Robust standard errors are reported in parentheses.

*** statistically significant at the 1% level; ** statistically significant at the 5% level; * statistically significant at the 10% level.



Dialect similarity and geographical distance: The important question is whether the

positive effect of dialect similarity on migration flows prevails once we control for
geographical distance. In specification 5 we simultaneously include dialect similarity and

both proxies of pecuniary mobility costs. As can be seen, the coefficient ¢ drops

substantially compared to column 1, which is due to the correlation of linguistic and
geographical distance. However, even conditional on geographical distance (and origin and
destination fixed effects), we find a positive and highly significant effect of dialect similarity
on gross migration flows.'® The estimated elasticity ranges between 18% and 20% and is
similar for total and for working-age migration. This elasticity in column 5 of Table 2 is the

benchmark result of our empirical analysis."’

Heteroskedasticity and zero flows: Columns 6 and 7 of Table 2 address the robustness of

this finding with respect to the estimation method. First, the interpretation of the parameters
of log-linear gravity models estimated by linear least squares methods can be misleading in
the presence of heteroskedasticity. To overcome this problem, we estimate the gravity
equation by means of a Poisson pseudo-maximum-likelihood (PPML) estimator with Eicker-
White robust standard errors, as proposed by Santos-Silva and Tenreyro (2006). Second,
previous work in the international trade literature suggests that zero flows can pose problems
in the estimation of gravity equations (see Disdier and Head 2008; Helpman et al. 2008). As
shown in Section 3, zero gross migration flows across German districts account for less than
4% of all cases and therefore would appear to be a minor issue. Nevertheless, we tackle this
potential problem by employing a two-stage Heckman procedure that uses a non-linear
probit equation for selection into migration in the first stage, and then estimates Equation (3)
in the second stage.18 In the PPML estimation (see column 6), the elasticity with respect to
dialect similarity is around 11% and thus somewhat lower than in the benchmark

specification. The two-step Heckman selection model (column 7) yields estimates that are

' In the literature on how genetic similarities affect international trade flows, Giuliano ez al. (2006) argue that
there may actually be no such effects once transport costs across countries are properly controlled for. Our
estimation in column 5 takes such issues into account because actual travel time across regions can be thought
of as an analogue of actual transport costs for goods.

'7 Crossing the border of a federal state (Bundesland, NUTS1-region) may systematically increase pecuniary
mobility costs, e.g., because of different regulations and laws applicable to various occupational groups. It is,
for instance, more difficult for teachers or lawyers to change jobs across than within a state. To take this issue
into account, we also considered a specification with a dummy variable that equals unity if the source and the
destination region are not located within the same state. Results show that state borders significantly reduce
gross migration flows. The effect of historical dialect similarity hardly changes, however.

'8 We thus rely on the normality assumption for identification of our second-stage estimates.

22



very similar to the benchmark. All in all, these specifications confirm the positive and
significant effect of historical dialect similarity on current bilateral migration flows across

German regions.

Linguistic similarity index: Table 2 additionally shows that our results are also robust with

respect to the linguistic similarity index. We replace the simple count index with the
similarity index by Jaccard (1901) in column 8, and with the similarity index by Kulczynksi
(1927) in column 9, while returning to ordinary least squares estimation.'” Regardless of

which similarity index we use, our results are very similar to the benchmark specification.

Effect heterogeneity: In Table 3 we investigate the effect of dialect similarity on migration

flows for different types of regional pairs, where local populations may vary systematically
in their view of cultural differences. In particular, we divide the 439 German districts into
178 urban and 261 peripheral regions. Since we can observe two-way gross migration flows
for each pair of regions, we can create four categories of flows: urban-to-urban (U-U),
peripheral-to-peripheral (P-P), urban-to-peripheral (U-P), and peripheral-to-urban (P-U). We

then estimate Equation (3) separately for each sample.

Notice that the U-U and P-P samples consist of more homogeneous pairs of regions than the
U-P and P-U samples. These four different samples thus permit us to investigate whether the
impact of dialect (cultural) similarity on migration decisions is dependent on whether the
source and the destination area are heterogeneous or homogeneous, and the distinction of
urban and peripheral regions seems to be the most natural division to capture this type of
effect heterogeneity. The results in Table 3 suggest that the impact of dialect similarity on
migration is rather similar in all cases. It is a bit lower for the P-P group, but we consistently
find a positive and significant impact of cultural similarity for all types of cross-regional
migration flows.”* Cultural differences therefore seem to affect all types of migration

decisions in a similar way.

Discussion: The results reported in Table 2 and 3 imply that an individual who decides to

migrate today, all else equal, will prefer a destination characterized by a dialect similar to the

1% See footnote 7 for more detail on these indices. Including any of these similarity indices (or the geographical
distance measures) in levels instead of logs does not change our qualitative results. We thus consistently use a
logarithmic specification, which allows interpreting our coefficients as elasticities.

20 As for the somewhat lower elasticity of dialect similarity in the P-P sample, one should also take into account
that zero flows are concentrated within this group. Specifically, although the P-P sample accounts for only 35%
of all migration flows, it includes 56.6% of all zero flows.
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Table 3: Subsamples: Urban-Periphery (Entire Population)

(1) @) 3 @
In(M, /L) In(M, /L) In(M,/L,) In(M,/L,)
uu PP Up PU
. o 0.180%** 0.065% 0.257%%* 0.208%**
Dialect Similarity (0.040) (0.034) (0.040) (0.037)
Geosranhical Distance _1.632%%* 1211 _1.037#%* -1.049%%x
grap (0.059) (0.054) (0.061) (0.060)
Travel Dist 0.340%** L0.486+++ £0.35 ] Hxx 20,3624+
ravel Listance (0.073) (0.068) (0.081) (0.074)
R 0.834 0.678 0.710 0.759
N 31,174 64,308 45,176 45367

Notes: This table reports OLS results with fixed effects for both origin region r and target region s. In column (1) we consider migration flows where the origin and destination are both
“urban” regions. In column (2) we consider migration flows where the origin and destination are both “peripheral” regions. In column (3) we consider urban-to-peripheral, and in column (4)
we consider peripheral-to-urban migration flows. “Urban” regions are defined as regional types 1-5 in the classification system of the German Federal Board for Regional Planning (BBR).

“Peripheral” areas are defined as regional types 6—9.Robust standard errors are reported in parentheses.
**%* statistically significant at the 1% level; ** statistically significant at the 5% level; * statistically significant at the 10% level.



one prevalent in his or her source region more than 120 years ago. How to interpret this
finding? We argue that these results point at significant cultural mobility costs, which
impede internal migration flows in Germany. That is, our empirical findings indicate that
individuals dislike moving to culturally unfamiliar environments, and current cultural
differences between German regions can be well measured by historical dialect differences.
This interpretation rests on two important conditions. First, it requires that dialect differences
are a good measure for cultural differences across regions that are persistent over time.
Second, it supposes a causal effect of dialect (cultural) differences on migration, rather than
a persistence of migration flows that has affected the geography of dialects. We now turn to
several robustness checks that specifically address these estimation concerns and shed light

on the economic interpretation of our results.

4.2. Omitted region-pair-specific and region-specific characteristics

With respect to the first estimation issue, it should be noted that time persistence of dialect
differences per se seems to be a very reasonable supposition. Certainly, there has been some
linguistic diffusion during the 20" century, and dialect use is less common today than it was
when Georg Wenker collected the linguistic data. One factor behind this diffusion is the
migration that has occurred since that time. During the 20" century, migration became an
increasingly individual phenomenon, and even if the migration of individuals does not cause
perturbations as major as those that resulted from the mass migrations of earlier times, it still
contributes at least something to the local language mix. The ubiquity of modern mass media
may be another factor that has facilitated linguistic diffusion. However, even if these
developments led to some assimilation across regions, they have certainly not completely
nullified local dialect differences.?’ It is therefore not surprising that linguists frequently note
a close correspondence between current and historical dialect characteristics in Germany
(see, e.g., Bellmann 1985:213). What is more, dialect differences today may be absolutely
smaller than they were in the 19" century, but the diffusion processes described above are
not markedly region-pair-specific. That is, the relative linguistic differences across regions

are particularly likely to have endured.

2! Although cultural evolution progresses faster than genetic evolution, a period of 120 years is still much too
short to erase all regional cultural differences given the enormous degree of inertia inherent in evolutionary
processes. Recall the Waldshut example from Section 2, which illustrated the stability of religious orientation
over the period 1546—1820. If one were to draw a map of the religious geography of that area today, one would
find a spatial pattern that is still strikingly similar to the one from 1546.
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However, even if dialect differences are persistent over time, their impact may still be
confounded with the effects of other persistent, but omitted, factors that drive contemporary
migration and that are also correlated with historical dialect patterns. In that case our
estimations would suffer from an omitted variable bias. Notice that our estimate for the
dialect similarity elasticity should still be consistent as long as omitted variables are purely
region-specific, as the fixed effects should take into account all persistent factors for the
source and the destination area. A problem would clearly arise, however, if we omit relevant
region-pair-specific variables. We therefore introduce additional region-pair-specific control

variables in order to address this estimation concern.

Region-pair-specific_control variables: We argued in Section 2 that dialect similarity

reveals a spatial pattern that often corresponds to other types of historically determined
congruencies between the regions, including religious orientation as illustrated by the
Waldshut case. Another possible confounding factor is former administrative borders, since
we emphasized above that the geography of dialect similarity is also correlated with the
borders between the territories out of which the German Empire was created (as noted, e.g.,
by Barbour and Stevenson 1990). Dialect differences may thus simply capture the persistent
effects these regional differences have on current migration flows.

To address this possibility, we control for differences in religious denominations in 1890,
roughly the same time at which the linguistic data were collected. We define a dummy
variable that equals unity if the majority of the population in the source region had a
different religion than those in the destination region in the late 19™ century. Furthermore,
we include a dummy that equals unity if the current migration flow extends across a
historical administrative border. More specifically, we consider the borders of 38 member
states and 4 independent cities that were part of the German Confederation at the time of its
foundation in 1815. These borders are a good representation of the politically fragmented
environment that prevailed until the German Empire was established.

If cultural differences between current German regions are manifested mainly along those
religious and political lines, and if dialects simply pick up these persistent effects, we would
expect the elasticity of migration with respect to dialect similarity to turn insignificant (or at

least to drop substantially) once we include these additional control variables.

Results and discussion: In columns 1 and 2 of Table 4 we control for the new variables

separately; they are considered jointly in column 3. The results suggest that there is
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Table 4: Region-Pair-Specific Differences (Entire Population)

(1 ) 3)
In(M,/L,) In(M, /L) In(M,/L,)
. o 0.184%** 0.132%%* 0.128%**
Dialect Similarity (0.025) (0.025) (0.025)

. . -1.265%%* -1.245%** -1.248***
Geographical Distance (0.035) (0.035) (0.035)
Travel Distance -0.201 *** 0.161%** -0.162%**

(0.046) (0.045) (0.045)
. 0.018 0.025%*
Religious Borders (0.011) - (0.010)
o -0.300%** -0.301 ***
Historic Borders - (0.018) (0.018)
R? 0.745 0.749 0.750
N 186,025 186,025 186,025

Notes: This table reports OLS results with fixed effects for both origin region r and target region s. In columns (1) and (3) we control for differences in religious denominations in 1890 by
including a dummy variable that equals unity if the majority of the population in the source region had a different religion than those in the destination region. In columns (2) and (3) we include

a dummy that equals unity if the current migration flow extends across a historical administrative border between 38 member states and 4 independent cities that were part of the German
Confederation at the time of its foundation in 1815. Robust standard errors are reported in parentheses.

**%* statistically significant at the 1% level; ** statistically significant at the 5% level; * statistically significant at the 10% level.



significantly more current migration between regions with historically different religious
denominations, while historical administrative borders exert a negative impact on current
migration flows. The main insight of Table 4, however, is that the effect of historical dialect
similarity hardly changes. These results underline our previous argument that dialect
similarity is a well-suited comprehensive measure of regional cultural similarity. Our
linguistic measure does not merely reflect obvious religious or political congruencies that are
correlated with the geography of dialects, but seems to capture many more dimensions of
cultural similarity across German regions.”> Thus, although we can never be sure that we
have ruled out all possible omitted variables at the region-pair level, our empirical approach
seems to come as close as possible to correctly measuring persistent cultural differences

across German regions.

4.3 Persistence of migration flows

Turning now to the second estimation concern discussed in Section 4.1, the question remains
whether we can interpret our main finding as a causal effect of cultural similarity on internal
migration. Even though our estimation certainly does not suffer from a simultaneity problem,
due to the long time lag between the dialect and the contemporary migration data, there is
still the concern that migration flows may be persistent over time and have, inter alia, shaped

the geography of dialects.

Network effects and social interactions: One intuition for such a persistence can be

network effects and social interactions in migration.” In a long-run dynamic perspective,
social interactions may result in a clustering of migrants from the same source region at the
same destination region. Suppose that at the time Georg Wenker collected the linguistic data
(in the late 19™ century) there was already a previously established migration connection
between particular pairs of regions. Say, families in some region » can draw on an already

existing network of social contacts in some other region s, as well as vice versa, and these

2 The other time-persistent factors may influence today’s regional migration via other channels than cultural
identity. In particular, the positive effect of religious differences on migration may capture an enduring
prosperity difference between Catholic and Protestant areas, which was recognized early on by Max Weber and
studied further by Becker and Woessmann (2009). Moreover, we find that the historical border dummy turns
insignificant when we add current administrative borders in the same way as described in footnote 17. This
suggests that current and historical borders overlap, so that the historical borders partly capture the negative
impact of Federal State borders on migration that operates via an increase in pecuniary mobility costs.

3 Network effects in migration are extensively studied both theoretically (Carrington et al. 1996) and
empirically (Munshi 2003; McKenzie and Rapoport 2007; Woodruff and Tenteno 2007; Chen et al. 2010).
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network effects constantly influence migration decisions. This would lead to a correlation of
current region-pair-specific migration flows with the flows from 120 years ago and, in turn,
even with flows from earlier times. If this is so, the prediction would be that dialect distance
slowly disappears between the source and destination regions experiencing high migration
exchange. Dialect similarity would then not actually cause contemporary migration, but
persistent migration would lead to dialect assimilation. Our estimations would then capture a
spurious correlation.

To answer the question of whether the positive effect of historical dialect similarity on
current migration flows can be attributed to persistent cultural differences rather than
persistent migration flows, we can turn to a quasi-natural experiment in German history.
From the foundation of the German Democratic Republic (GDR) in 1949 or, at the latest, the
construction of the Berlin Wall in 1961, migration flows between East and West Germany
were cut off until the German reunification in 1989.>* In other words, persistent migration
networks between East and West German regions that might have caused slow dialect
assimilation were exogenously interrupted for a considerable time span between the Wenker
survey and our contemporary migration data.

When migration between the East and the West became again possible after 1989, the pre-
existing social networks have thus not been in operation for quite a while. To the extent that
social networks have no “memory function” comparable to that of dialects, as they are based
on personal contacts and interactions (Glaeser et al. 2002), we would not expect to see a
continuation of the persistence in migration flows across particular pairs of regions that
existed prior to the division of Germany. On the other hand, cultural identity, as reflected in
dialect similarity, does have such a memory function, as emphasized in the anthropological
literature by Cavalli-Sforza (2000) and others, and is likely to have survived the division.

Put differently, if our baseline findings only reflect the persistence of migration flows, we
would expect to find no (or at least substantially lower) effects of dialect similarity on
contemporary migration flows within a subsample of migration flows across the inner
German border only. By contrast, if we still find a positive effect of dialect similarity on
contemporary migration flows for these cases, such would suggest that cultural identity at

the regional level really is persistent over time and actually does affect migration decisions.

** The division and reunification of Germany is used as a quasi-natural experiment by Redding and Sturm
(2008), who show that the decline of West German cities near the inner German border can be attributed to the
loss of market access to the neighboring East German areas after the division of Germany.

29



Table 5 shows the results for the East-West and the West-East subsamples and, in fact, the
coefficient of language similarity is still significantly positive and of similar magnitude as in
the benchmark specification. These results are thus much more in line with a persistent
causal effect of cultural similarity on migration flows, rather than with the opposite causality

of persistence in migration flows.

Geological regional features and persistence over the very long run: In the last step of

the analysis, we investigate another possible source of persistence in migration flows that
may have caused the geography of dialects. Specifically, there may be deep regional
differences that have persistently driven migration flows over the course of history and,
thereby, also linguistic development. In particular, think of first-nature geographical features
which have determined the economic prosperity of the regions over the very long run.
Salient candidates are indicators of a region’s suitability for agriculture and forestry, all of
which were major sources of wealth before the Industrial Revolution. As argued by Combes
et al. (in press), soil characteristics can be regarded as a major determinant of local labor
demand in an agrarian society. Accordingly, geological indicators for the suitability of the
soil for agriculture and forestry should provide a meaningful insight into the distribution of
regional wealth before the heyday of industrialization. These soil characteristics should then
be related to ancient migration patterns. As regions with good soil tended to be economically
prosperous, they were likely to attract mass migration waves, particularly from areas with
bad soil characteristics. A similar point can be made for the slope of a region, which is also
likely to have influenced agricultural productivity, hence regional prosperity, in former
times. Slope may have had another effect on ancient migration patterns — transport routes
probably avoided large differences in steepness or ruggedness.

If these very basic geological factors have affected migration waves over the very long run,
they could also have influenced the spatial pattern of dialects in Germany. Specifically, the
smaller the difference in soil quality and the larger the slope difference between two regions,
the lower the probability that local populations interacted very often. This, in turn, may have
resulted in less similar dialects between such regions. To the extent that these geological
features still affect current regional migration, our estimations may be capturing a spurious
correlation between dialect similarity and migration flows.

As argued in Section 4.2, the fixed effects specification of the gravity model should, in
principle, take into account this potential problem. Consider a region with very favorable

geographical features. The resulting pull effects on migration into that region, which have
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Table 5: Subsample: East-West (Entire Population)

M @) A3)
In(M,/L,) In(M,/L,) In(M,/L,)
East-West West-East East-West and West-East
. o 0.213%** 0.160%** 0.187%**
Dialect Similarity (0.036) (0.033) (0.024)

. . -1.580%** -1.443%** -1.513%**
Geographical Distance (0.067) (0.073) (0.050)
Travel Distance -0.507%** -0.508*** -0.507***

(0.082) (0.073) (0.056)
R? 0.708 0.534 0.633
N 35,581 34,023 69,604

Notes: This table reports OLS results with fixed effects for both origin region r and target region s. In column (1) we consider migration flows where the origin is located in former East
Germany and the destination is located in former West Germany. In column (2) we consider migration flows where the origin is located in former West Germany and the destination is located
in former East Germany. In column (3) we pool East-to-West and West-to-East migration flows. Robust standard errors are reported in parentheses.

*** statistically significant at the 1% level; ** statistically significant at the 5% level; * statistically significant at the 10% level.



persistently occurred across time and may still occur today, should be captured in the
estimation: The fixed effects should level all actual differences in economic prosperity
between the origin and the destination, regardless of whether these differences have their
origin in history or are the result of current developments. However, to complement this
approach, we again create different subsamples of regions that limit the degree of
heterogeneity of the respective source and destination areas. For pairs of regions with similar
soil and slope characteristics, we may expect very long-run push and pull effects to matter
relatively little. This may have led to few cross-regional contacts and therefore to little
dialect assimilation over the very long run. In other words, if we find that dialect similarity
matters for current migration also for these homogeneous pairs of regions, then a long-run
persistence of migration flows is unlikely to be reason. Such a finding would rather suggest
that we actually capture a causal effect of cultural similarity on migration decisions.

To address this issue, we sort regions into those with “good” soil and those with “bad” soil.
Good soil is suitable and imposes no limitations for agriculture, whereas bad soil imposes
such limits because the soil is overly gravelly, stony, or lithic.”® Using this classification
scheme, we can create subsamples of regional pairs and separately study migration flows for
cases where both the source and the destination area have good soil, where the source has
bad but the destination has good soil, etc. A similar approach is adopted to distinguish
between regions with different slope characteristics. Slope is measured as the difference
between the maximum and minimum elevation in meters within a region. We can then
classify “steep” (above average) and “flat” (below average) regions and create appropriate
samples of regional pairs. The results of our gravity estimation for these samples of regional
pairs are reported in Table 6a and 6b, respectively.

As can be seen, the results are qualitatively similar for all the considered samples. That is,
even for those cases where source and destination area are relatively homogeneous in their
geographical features, we find a positive and significant impact of dialect (cultural)
similarity on current gross migration flows (see columns 1 and 2 of Tables 6a and 6b). This
again suggests that our estimation results are not capturing a spurious correlation, but reflect
a causal effect of persistent cultural differences on current gross migration flows across

German regions.

» We are deeply indebted to Gilles Duranton for providing the data for these indicators (see the Appendix and
Combes et al. for a more detailed description). To use current indicators of soil quality we need to assume that
soil characteristics have not changed during the past centuries, and there are good reasons to believe that this
condition is met by our binary distinction between good and bad soil. We also tried a variety of other indicators
related to the climate and soil of a region, but this did not crucially affect our empirical results.
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Table 6a: Subsample: Soil Quality (Entire Population)

(1 (2) (3) 4)
In(M,/L,) In(M, /L) In(M,/L,) In(M,/L,)

Good-Good Bad-Bad Good-Bad Bad-Good

Dialect Similarit 0.179%* 0.099* 0.223 % 0.194%%
Y (0.032) (0.056) (0.028) (0.052)

Geoaranhical Distance -1.431 %% ~1.127%%x -1.123% % ~1.195%
grap (0.048) (0.071) (0.056) (0.070)

Travel Distance 0.004 -0.510%* -0.333 % -0.259%
(0.063) (0.090) (0.068) (0.091)
R 0.748 0.760 0.751 0.727
N 71,836 26,529 43,803 43,857

Notes: This table reports OLS results with fixed effects for both origin region r and target region s. In column (1) we consider migration flows where the origin and destination both have good
soil quality. In column (2) we consider migration flows where the origin and destination both have bad soil quality. In column (3) we consider migration flows from regions with good to regions
with bad soil quality, and in column (4) we consider migration flows from regions with bad to regions with good soil quality. “Good soil quality” refers to regions with no limitations to
agricultural use according to the European Soil Database (esdb) compiled by the European Soil Data Centre. “Bad soil quality” refers to regions with one ore more limitations to agricultural
use. Robust standard errors are reported in parentheses.

**%* statistically significant at the 1% level; ** statistically significant at the 5% level; * statistically significant at the 10% level.



Table 6b: Subsample: Slope (Entire Population)

(1 @ €) (4)

In(M,/L,) In(M,/L,) In(M,/L,) In(M,/L,)

Steep-Steep Flat-Flat Steep-Flat Flat-Steep

Dialect Similarit 0.056 0.246%** 0.208% 0.304%%*
Y (0.036) (0.050) (0.041) (0.044)

Geoeranhical Distance -1.359%%% ~1.335% -1.110%%* -1.094 %3
grap (0.042) (0.073) (0.083) (0.072)

Travel Distance -0.281%%%* -0.286% -0.284%%% -0.266%%*
(0.057) (0.096) (0.101) (0.087)
R 0.734 0.832 0.750 0.717
N 88,628 18,236 39,250 39,911

Notes: This table reports OLS results with fixed effects for both origin region r and target region s. In column (1) we consider migration flows where the origin and destination both are steep
regions. In column (2) we consider migration flows where the origin and destination both are flat regions. In column (3) we consider migration flows from regions with steep slope to regions
with good slope, and in column (4) we consider migration flows from regions with flat slope to regions with good slope. For each region, slope is measured as the difference between the

maximum and minimum elevation in meters. We can then classify a region ith above-average slope as “steep”, and with below-average slope as “flat”. Robust standard errors are reported in
parentheses.

*** statistically significant at the 1% level; ** statistically significant at the 5% level; * statistically significant at the 10% level.



5. Conclusion

In this paper, we evaluate detailed linguistic micro-data from the 19™ century on the intra-
national variation of phonological and grammatical attributes within the German language.
We find an economically meaningful effect of historical dialect similarity on current regional
migration flows. As illustrated above, dialects were shaped by past interactions, prior mass
migration waves, religious and political divisions, ancient routes and transportation
networks, and so forth. Dialects act as a sort of regional memory that comprehensively stores
such information. Consequently, language wvariation is probably the best measurable
indicator of cultural differences that one can come up with.

Our findings imply that there are intangible cultural borders within a country that impede
economic exchange across its regions. These intangible borders are enormously persistent
over time; they have been developed over centuries, and so they are likely to be there also
tomorrow. Even on a low geographical level people seem to be unwilling to move to
culturally unfamiliar environments. The average Bavarian will not easily move to Saxony,
nor vice versa, unless he or she is compensated by considerably better economic prospects or
job opportunities in the other region. The existence of cultural borders thus clearly limits the
integration of the national labor market.

It is beyond the scope of this paper to discuss whether it is possible, or desirable, to
downsize such borders. Policy initiatives in the European Union aiming for a preservation of
regional languages tend to suggest that there is currently no interest in cultural equalization,
but rather that linguistic diversity is perceived as valuable for a society. It is thus a natural
extension for future research to explore the welfare consequences of cultural differences at a

low geographical level in greater detail.
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Table Al: Extended Data Description

Variable

Description and Source

Geographical Distance

The geographical distance between two districts is calculated as Eucledian distance between each pair of districts’ centroids.

Historical Border Dummy

Historic borders refer to 38 member states and 4 independent cities that were part of the German Confederation at its
foundation in 1815. Data are taken from a map in Putzger — Historischer Weltatlas, 89™ edition, 1965. The dummy equals
unity if a region pair does not belong to the same historic state.

Religious border dummy (1890)

The districts’ historic shares of Catholics and Protestants in 1890 are calculated from a map in Meyers Konversations
Lexikon, 4™ edition, 1885-1892. The dummy equals unity if a region pair has different religious affiliations, i.e. an above
average share of Catholics and Protestants respectively.

Soil

Soil concerns the main limitation to agricultural exploitation. The variable distinguishes between regions that have no
limitation to agriculture and regions that have limitations due to less suitable soil characteristics.

1 no limitation to agricultural use

2 gravelly (over 35% gravels diameter < 7.5 cm)

3 stony (presence of stones diameter > 7.5 cm, impracticable mechanization)

4 lithic (coherent and hard rock within 50 cm)

5 concretionary (over 35% concretions diameter < 7.5 cm near the surface)

6 saline (electric conductivity >4 mS.cm-1 within 100 cm)

7 others
For our purpose, we collapse all limitations and create a binary variable that distinguishes regions that are more or less
suitable for agriculture. The data stem from the European Soil Database (esdb) and are compiled by the European Soil Data
Centre.

Slope

Slope is measured as the difference between the maximum and minimum elevations in meters. Flat regions are regions with
a below average slope while steep regions are characterized by an above average slope.




Variable Description and Source (continued)

Travel Distance The travel distance is calculated in car minutes from one district’s capital to the other.

This variable is based on a standard classification of German districts (siedlungsstrukturelle Kreistypen) according to their
density and their spatial status (cf. Federal Office for Building and Regional Planning 2003). For our purpose, urban areas
Urban are districts characterized by a minimum city size of 100,000 inhabitants or a population density larger than 150 inhabitants
per km?. All other regions are classified as peripheral areas.
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