I Z A Institute

of Labor Economics

Initiated by Deutsche Post Foundation

DISCUSSION PAPER SERIES

IZA DP No. 17715
Rural Employment Evolutions

Elena Faieta
Zhexin Feng
Michel Serafinelli

FEBRUARY 2025



I Z A Institute

of Labor Economics

Initiated by Deutsche Post Foundation

DISCUSSION PAPER SERIES

IZA DP No. 17715
Rural Employment Evolutions

Elena Faieta
University of Essex

Zhexin Feng
University of Essex

Michel Serafinelli
King’s College London, ESCoE, CESifo and IZA

FEBRUARY 2025

Any opinions expressed in this paper are those of the author(s) and not those of IZA. Research published in this series may
include views on policy, but IZA takes no institutional policy positions. The IZA research network is committed to the 1ZA
Guiding Principles of Research Integrity.

The IZA Institute of Labor Economics is an independent economic research institute that conducts research in labor economics
and offers evidence-based policy advice on labor market issues. Supported by the Deutsche Post Foundation, IZA runs the
world's largest network of economists, whose research aims to provide answers to the global labor market challenges of our
time. Our key objective is to build bridges between academic research, policymakers and society.

IZA Discussion Papers often represent preliminary work and are circulated to encourage discussion. Citation of such a paper
should account for its provisional character. A revised version may be available directly from the author.

ISSN: 2365-9793

IZA - Institute of Labor Economics

Schaumburg-Lippe-Strae 5-9 Phone: +49-228-3894-0
53113 Bonn, Germany Email: publications@iza.org WWw.iza.org




IZA DP No. 17715 FEBRUARY 2025

ABSTRACT

Rural Employment Evolutions’

A quarter of the population in high-income countries lives in rural areas. However,
existing empirical evidence on these areas in OECD countries is scarce. Over the past
several decades, many rural areas have been declining. Nevertheless, it is unclear whether
these struggling rural areas are representative of the broad experience of the universe of
rural areas. This paper provides a comprehensive analysis of employment evolutions for
rural areas in Western Europe during the period 1970-2010. We first analyse 846 rural
areas in France, Germany, ltaly and the UK, and document large differences in overall
employment growth across rural areas in all four countries. A sizable fraction of rural areas
lost employment. However, employment in a significant number of rural areas grew during
this period. The 90-10 percentile difference in decadal total employment growth of rural
areas is 17.4 log points, representing an economically large difference. We then show,
using data for Italy and the UK, that changes in the industry structure are fast in rural areas.
The estimates also indicate that industry turnover is positively associated with employment
growth. Moreover, the evidence shows that areas with stronger total employment growth
exhibit stronger employment growth in the manufacturing of food and beverages. All
conclusions are similar for rural remote areas. Taken together, our results lend support to
the hypothesis that rural economies are not static entities; change is common in these
areas, and employment evolutions often result from industry-level dynamics.
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1 Introduction

A total of 25% of the population in OECD countries lives in rural areas (OECD, 2018). However,
the urban and regional economics literature on high-income countries tends to focus mostly on
cities.! In addition to a clear interest for regional economists, improved knowledge of the
economics of rural areas is important in understanding the rise of the support for anti-system
parties in many OECD countries (Algan et al., 2020; Bakker, 2021).

Over the past several decades, many rural areas have been declining in OECD countries.
These developments have spurred a range of proposals for place-based policies to revitalize rural
economies. EU member states carry out rural development programs (RDPs) at both national
and regional levels. RDPs are financed jointly by the FEuropean Fund for Rural Development
(EAFRD) and country budgets. The EAFRD budget for the 2014-2020 period was approxi-
mately 100 billion Euro (EU, 2017; ENRD, 2017; EU, 2021).2 The UK is presently involved in a
determined attempt to push in the same direction as part of its Levelling-up agenda (Swinney,
2021).

Nevertheless, it is unclear whether the struggling rural areas are representative of the broad
experience of the universe of the rural areas in OECD countries. Research documenting the
heterogeneity in employment growth across rural areas is limited. If there are indeed cases of
strong employment growth, a relevant and understudied question is understanding the features
of these rural areas.

In this paper, we study the employment evolutions of rural areas in Western Europe. First,
we analyse 846 rural areas in France, Germany, Italy and the United Kingdom, providing a
descriptive account of the differences in employment growth across rural areas between 1970
and the end of our sample period in 2010. Within each of the four countries, we find large
geographic heterogeneity. Next, we document the degree of industry turnover. Finally, we seek
to understand the features of rural areas with relatively high employment growth. Specifically,
we focus on the relation between industry turnover and employment growth, and on changes in
industries that are discussed in the policy debate on the economic development of rural areas.
This analysis is performed using data from Italy and the UK since the industry classification
is excessively broad in the earlier periods for France and Germany.

By studying the experiences of more than one country, we aim to make inferences that
have a wider range of implications compared to those from one country. Although our specific
estimates differ from one country to another, our findings are qualitatively consistent across the
countries sampled. Despite the sizable differences across countries in policy, institutions and
history, employment evolutions in rural areas in the sample countries appear to display—at

least to some extent—shared economic influences.

1 Although previous research provides some evidence on specific aspects of rural labour markets, such as

rural-urban migration or the rural-urban wage gap, existing empirical evidence on employment evolutions
in rural areas in high-income countries is scarce.

Under the Common Agricultural Policy (CAP) transitional regulation (adopted on 23 December 2020),
RDPs were extended for 2021 and 2022. During these years, RDPs were provided with 26.9 billion Euro
from the EAFRD budget for 2021-27 and an extra 8.1 billion Euro from the next generation EU recovery
instrument (EU, 2017).



We utilize a dataset created by merging and standardizing various country-speficic data
sources for the four countries we are examining. Our analysis focuses on the Local Labor
Market (LLM), which has slightly varied definitions in different countries, but we aimed to
ensure it was as uniform as we could. The dataset comprises LLM-level observations formatted
on a decadal basis. Armed with this dataset, we document several stylized facts at the LLM
level. First, we document large differences in employment growth across space. In all countries,
a sizable fraction of rural areas have lost employment. However, employment in a significant
number of rural areas grew during this period. The 90-10 percentile difference in decadal total
employment growth of rural areas is 17.4 log points, indicating an economically large difference
and ranging from 9.9 log points in the UK to 18.1 log points in Italy. Conclusions are similar
for rural remote areas.

Next, using data from Italy and the UK, we show that changes in industry structure are
fast in rural areas, namely, there is considerable industrial turnover. Rural remote areas also
experience a rapid change in the composition of their economic activity.

We then study whether industry turnover is positively associated with total employment
growth. The evidence indicates that this is the case; a standard deviation increase in churning
is associated with a 0.3 standard deviation increase in overall employment. Conclusions are
again similar for rural remote areas.

Furthermore, we document the specific changes in the mix of local economic activity ob-
served in rural areas featuring relatively high employment growth versus other areas. Specif-
ically, we test whether the association between total employment growth and employment
growth in a given industry is stronger for rural (low-density) versus intermediate-density LLMs.
Note that we make this comparison because intermediate areas are more comparable to rural
than urban areas. We repeat the same exercise for rural remote versus intermediate LLMs. As
mentioned above, we focus on industries that are discussed in the policy debate. The estimates
clearly indicate that rural areas exhibiting relatively high total employment growth experience
stronger employment growth in the manufacturing of food and beverages. In particular, we
find that for every 10 log points in total employment growth, rural areas experience a higher
growth by 3.96 log-points in the manufacturing of food and beverages. The conclusions are
similar for rural remote areas. The evidence also suggests that rural areas and rural remote
areas with relatively high total employment growth experience stronger employment growth in
hospitality. However, the estimate for rural areas is not very precise.

Taken together, our results support the hypothesis that rural economies are not static entities;
change is common in these areas and, as in Duranton (2007), employment evolutions often
result from industry-level dynamics.

Our paper adds to previous research in two ways. First, it adds to the literature on industry
turnover and local evolutions, which generally focuses on cities. In particular, Duranton (2007)
and Findeisen & Stidekum (2008) stress fast changes in urban industry structures. ® This

literature includes Gagliardi et al. (2023), who investigate the consequences of the decline of

3 See also Eaton & Eckstein (1997), Coulson (1999) and Black & Henderson (2003). Rosenthal & Ross (2015)
provides a comprehensive review.



manufacturing in cities. Much of our analysis combines insights and approaches from Duranton
(2007) and Gagliardi et al. (2023). Specifically, we use an overall conceptual framework similar
to that used by Duranton (2007), and a closely related empirical approach when identifying in-
dustry turnover in rural areas. When documenting differences across rural areas in employment
growth, our analysis is similar to Gagliardi et al. (2023).

Compared to this first body of literature, we focus more specifically on the analysis of rural
areas, using a broad dataset in terms of geography. We carry out an analysis of employment
evolutions in rural areas, documenting empirical regularities across the four Western European
countries with the largest population.

Second, this paper adds to a thus far underdeveloped body of research on rural areas, and
in particular, on rural labour markets.* A first strand studies the causes and consequences
of migration from rural to urban areas—see Michaels et al. (2012) for evidence on the United
States.” A second strand investigates policy programs that target (disadvantaged) rural areas.
Recent evaluations of rural development programs include Behaghel et al. (2015), who analyse
a tax-credit program in rural France, and Couture et al. (2021) who examine an e-commerce
expansion in rural China.® Some previous research outside these two main strands investigates
entrepreneurship in urban and rural labour markets (Faggio & Silva (2014) on UK data) and
the labour market within rural regions (e.g., Baysan et al. (2024) study the allocation of labour
between farm and non-farm employment in India).” Our paper is also related to Eckert & Peters
(2022) and Eckert et al. (2023). The former shows that during the period 1880-1920 rural
America was spared from the negative effects of agricultural decline thanks to technological
catch-up. The latter paper reports that the emergence of ”factory towns” in rural America
played a crucial role in the industrialization of the United States.

Compared to this second body of literature, we concentrate on rural areas in OECD countries
and recent decades, taking a longer-run approach and documenting changes at the LLM level.
In essence, our study combines insights and methods from the literature on urban evolutions
with a focus on rural employment.

The remainder of this paper is structured as follows. Section 2 describes the data. Section 3

provides the evidence based on the data analysis. Section 4 concludes the paper.

4 See Kilkenny (2010) for a survey.

5 See also Kim & Margo (2004), and recent surveys by Taylor & Martin (2001), Brueckner & Lall (2015)

and Desmet & Henderson (2015).

See also Canzian et al. (2019) and Asher & Novosad (2020). A review of earlier work in this area is provided

by De Janvry et al. (2002). See Kline & Moretti (2014) and Neumark & Simpson (2015) for general surveys

of place-based policies.

7 See also Fafchamps & Quisumbing (1999), Lanjouw & Lanjouw (2001), Reardon et al. (2007). Bollman
& Bryden (2000), Terluin & Post (2000), Terluin (2003) discuss the decline of agriculture and the rise in
(tourism-related) services across OECD/EU predominantly rural regions and the differences in employment-
growth paths during the 1980s and 1990s.



2 Data

We combine decadal census and survey data for France, Germany, Italy and the UK between
the early 1970s and the early 2010s. We approximate the start-of-decade employment using
the closest available year. For example, we use the Italian census of 2011 to approximate the
employment at the start of the 2010s.

Our unit of analysis is the local labour market (LLM), defined as an area where most of
the residents both live and work. For France and Italy, LLMs are territorial groupings of
municipalities characterized by a certain degree of working-day commuting by the resident
population. For Germany, they are groupings of districts, and for the UK, they are wards or
postcode sectors.

More specifically, the analysis in this paper is based on decadal employment data for French
Zones d’Emploi, German Arbeitsmarktregionen, Italian Sistemi Locali del Lavoro and British
Travel-to-Work Areas.® Our data has a limitation in that we only possess similar data at the
LLM level for the area of the former East Germany starting from 1990. Our focus is on LLMs
within West Germany, which we will simply refer to as Germany throughout the paper.

For France, Italy and the UK we use census data.’

The only German population census
conducted between 1970 and the early 2010s was carried out in 1987, due to protests motivated
by data-privacy concerns. We thus use employment statistics provided by the German Federal
Statistical Office (“Erwerbstétigenrechnung”) to measure employment for German LLMs in
1980, 1990, 2000 and 2010.*° We complement this panel with LLM-specific decadal 2-digit
industry-employment data from the Italian business census and the British Business Register
and Employment Survey (BRES).

To identify rural LLMs, we build on a widely used OECD typology (OECD, 1994) that
distinguishes between rural, intermediate and urban LLMs, based on the following two-step
procedure. In the first step, each municipality of a LLM is defined as rural if its population
density falls below 150 inhabitants per square kilometer. In the second step, LLMs are divided
into rural, intermediate and urban LLMs, depending on the share of their population living in
rural municipalities. In particular, an LLM is classified as rural if the share of its population
living in rural municipalities exceeds 50%. Conversely, an LLM is classified as intermediate
if the share of its population living in rural municipalities ranges between 15% and 50% or if
it contains a city with between 200,000 and 500,000 inhabitants that represents at least 25%
of the LLM population. Finally, an LLM is classified as urban if the share of its population

living in rural municipalities remains below 15% or if it contains a city with more than 500,000

8  For each country, we draw on the earliest available LLM classification, namely, on 1994 Zones d’Emploi

(INSEE, 1987; Ronsac, 1994), 1990 Arbeitsmarktregionen (Eckey et al., 1990), 1981 Sistemi Locali del

Lavoro (Sforzi, 1997) and 1984 Travel-to- Work Areas (Department of Employment, 1984; Coombes et al.,

1986).

Our census data also contains several LLM- and decade-specific sociodemographic variables such as female

employment and population in three education (low, middle and high educated) and four age groups (0-24,

25-44, 45-64 and 65+).

10 Similar to Pischke & Velling (1997), sociodemographic variables for German LLMs in 1980, 1990, 2000
and 2010 are drawn from databases of the Federal and State Statistical Offices as well as from the Federal
Office for Building and Regional Planning.



inhabitants that represents at least 25% of the LLM population. We apply this classification in
1970 (the base period of our data panel) and use the resulting categorization for all subsequent
decades.

In addition to population density, another important characteristic of LLMs related to their
rurality is the distance to urban centers.!! To capture this dimension, we rely on a second OECD
typology that classifies geographies into remote and non-remote areas (Dijkstra & Poelman,
2008; Brezzi et al., 2011). Specifically, we categorize an LLM as remote if 50% of its inhabitants
or more live in remote municipalities, that is, municipalities that exhibit driving distances to
the nearest urban center (a municipality with 50,000 inhabitants or more) of more than 60
minutes. As with the degree of rurality detailed above, we apply this definition only to base
periods, leaving it unchanged for all subsequent decades.

Table A.1 displays the resulting number of LLMs by degree of rurality and remoteness
for the four countries in the data. The data feature 846 rural areas, of which 187 are remote.
Appendix A.2 depicts country-specific maps of all LLMs listed in Table A.1. Table A.2 presents
summary statistics in 1970 and 2010—the beginning and end of our period of analysis—for the
full sample. Appendix A.3 presents the same summary statistics by country. Appendix B

provides a detailed description of the dataset.

3 Evidence

3.1 Differences Across Rural Areas in Employment Growth

In this Section we provide a descriptive account of geographical heterogeneity in employment
changes across rural and rural remote areas during the period 1970-2010. Our analysis echoes
that of Gagliardi et al. (2023), who document significant heterogeneity in employment growth
across cities after the start of a manufacturing decline at the country level.

Figure 1 displays kernel density estimates for the employment-growth distribution of rural
and rural remote areas. We present both estimates when all countries are pooled together and
the corresponding distributions by country. Visual inspection of Figure 1 indicates that there
are large differences in employment growth across rural and rural remote areas within each
country. Rural areas to the left of 0 experienced employment declines in the period after 1970,
while rural areas to the right of 0 experienced employment gains during the same period. In
every country, a large portion of the distribution lies to the left of 0, as a significant number of
rural areas have experienced job losses. Nevertheless, a noteworthy segment of the distribution
is above 0, showing that employment increased in many rural areas during this time. Table 1
substantiates these claims by presenting the standard deviation of employment growth and
the differences between the 90th and 10th percentile (p90-p10) for the whole dataset and by

country. Note that it is not possible to report this output for rural remote areas in Germany

1 The economic significance of this dimension is, for example, stressed by Redding & Sturm (2008), who use

the fall of the Iron Curtain to study the consequences of remoteness and a lack of market access as well as
by the literature on transport-network extensions surveyed in Redding & Turner (2015).



due to the sample size.

For example, the 90-10 percentile difference in decadal total employment growth of rural
areas is 17.4 log points. This represents an economically large difference that ranges from 9.9
log points in the UK to 18.1 log points in Italy, indicating vast differences in overall employment
growth across rural communities within each country. All conclusions are similar when focusing
on rural remote areas. For comparisons, Table A.3 reports the same statistics for urban and

intermediate-density areas.

3.2 Degree of Industry Turnover

Section 3.1 reveals that there are vast differences in overall employment growth across rural
communities within each country. In this Section, we seek to understand whether there is
considerable industry turnover in rural areas. We use a conceptual framework and empirical
approach similar to that used by Duranton (2007). Table 2 reports the industry-churning rate
of LLMs, a structural-change measure based on industry-level employment. For each LLM,
this measures averages decadal relative employment gains and losses over all industries and

decades:?

| 2000 |e .
Ch lj t+1 l,j,t 1
urn; = 7 12970 (1)

€
e =1 lj,t

where j indexes industries (J = 60) and e;;; is the employment of LLM [ in industry j and
decade t.

The sample here consists of LLMs in Italy and the UK, the two countries for which the
industry breakdown is feasible at the local level and with the data at our disposal. Table 2 also

reports the aggregate total-employment change as:

|20, ev|
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Table 2 shows that on average across rural areas, the industry-churning rate is 6.8 times as
large as the aggregate employment change. This indicates that the typical rural area saw its
industries change by 6.8 times the amount necessary to accommodate aggregate employment
changes. Table 2 also shows that the typical rural remote area saw its industries change by
5.8 times the amount necessary to accommodate aggregate employment changes. Therefore,
changes in the industry structure are fast in rural areas. This finding is not driven by outliers:
the results are qualitatively similar if we remove absolute employment growth rates above the

99th percentile by country.!

12 See Davis & Haltiwanger (1998), Duranton (2007) and Findeisen & Siidekum (2008) for examples of
previous applications.

13 Duranton (2007) and Findeisen & Siidekum (2008) report yearly churning rates for US (1977-1997) and
French (1985-1993) cities, and German (1977-2002) cities, respectively. Notice the following differences:



3.3 Industry Turnover and Employment Growth

What is the relation between industry turnover and employment growth? To explore this
question, we regress the decadal log change in employment on the decadal industry churning

rate:
Ayl,r,c,t = BcChurnl,t + )\t + Prt + 7T—A‘le,t + Niret (3)

where Ay, . is the log change in total employment for LLM [ in NUTS-1 region r, country ¢ and
decade t; Churn, is the decadal industry-churning rate;'* )\, are decade fixed effects; ©ry are
region x decade fixed effects; AX;; are changes in basic LLM characteristics; and 7, ., is the
error term. LLM-level controls include first-differences of population shares of three age groups
(2544, 45-64 and 65+) and employment shares of female and high-qualified workers. The
conclusions are very similar if we do not include these controls, or if we include their initial levels
instead of first differences. Note that this specification is similar to a four-period fixed-effects
model and thus differences out any unobservable time-invariant LLM-specific confounders on
the right-hand side.’® Our analysis echoes that in Findeisen & Stidekum (2008) for German
cities. To limit the impact of outliers, which are typically observed in very small LLMs, on
the regression analysis, both the outcome variable, Ay;, ., and the key explanatory variable,
Churny,, are winsorized at the 1st and 99th percentiles. The conclusions remain unchanged if
we use unwinsorized data, or if the variables are winsorized at the 5th and 95th percentiles.
Table 3 summarizes the association between industry churning and employment growth. The
estimates indicate that industry turnover is positively associated with employment growth. For
rural areas, a standard deviation increase in churning (1.84) is associated with a 2.4 percent
increase in employment (significant at the 1 percent level). This is equivalent to a 0.3 standard
deviation increase (the standard deviation of total employment growth in this sample of rural
LLMs, which belong to Italy and UK, is 0.073). For rural remote areas, a standard deviation
increase in churning (1.013) is associated with a 2.3 percent increase in employment (significant
at the 1 percent level). This is equivalent to a 0.29 standard deviation increase (the standard

deviation of total employment growth in this sample of rural remote LLMs is 0.082).

3.4 Industry-level Dynamics in Areas with Relatively High Total
Employment Growth

Sections 3.2 and 3.3 indicate that (a) there is considerable industry turnover in rural areas;
and (b) industry turnover is positively associated with employment growth. In this Section we
address the following question: Do rural areas with relatively high total employment growth

feature stronger employment growth in certain industries? To investigate this issue, we test

we focus on rural areas; we report decadal instead of yearly churning rates; we analyze Italy and the UK;
and we study a different period (1970-2010).

14 _ 1N lege—erje-al
Churn; s = 3 ijl Pr—
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As pointed out by Autor et al. (2013), the stacked first-differenced version poses slightly less restrictive
assumptions on the error term relative to a multiperiodic fixed-effects model.



whether the association between total employment growth and employment growth in a given
industry is stronger for rural versus intermediate LLMs.'® We make this comparison as inter-
mediate areas are more comparable to rural than urban areas (e.g., Table A.3 and Table 1).
As mentioned above, we focus on industries that are discussed in the policy debate on the
economic development of rural areas: food and beverages manufacturing, hospitality, culture
and retail trade, respectively (Table A.4 presents summary statistics for these four variables).
Food and beverages manufacturing is commonly discussed in this debate; hospitality is also of-
ten discussed, particularly in relation to gastronomy and wine tourism. See EU (2017), ENRD
(2017) and UN-Tourism (2023) for examples of discussions. Culture and retail trade are also
sometimes discussed (due to their link to the hospitality industry), albeit indirectly (UNESCO,
2020; Eurostat, 2021).17

We estimate the following equation on the sample of LLMs classified as rural or intermediate:
Aep et =ByAYires + 0 Turaly X Aypree + M+ @rp + TAX 4 Vit (4)

where Ae;,. ., are log changes' in industry-level employment in (a) food and beverages man-
ufacturing, (b) hospitality, (c¢) culture or (d) retail trade. Ay, .; are log changes in total
employment for LLM [ in NUTS-1 region r, country ¢, and decade t. As above, \; are decade
fixed effects, ¢,; are region x decade fixed effects, AX;, are changes in basic LLM character-
istics, and v, ., is the error term. LLM-level controls include first-differences of population
shares of three age groups (25-44, 45-64 and 65+) and employment shares of female and high-
qualified workers. The conclusions are very similar if we do not include these controls, or if
we include their initial levels instead of first differences. Note that the model is estimated in
stacked first differences and thus differences out any unobservable time-invariant LLM-specific
confounders on the right-hand side—these include rural;. We repeat the same exercise for
rural remote versus intermediate LLMs. The estimation sample consists of LLMs in Italy and
the UK, the two countries for which the industry breakdown is feasible at the local level and
with the data at our disposal. To limit the impact of outliers, which are typically observed in
very small LLMs, on the regression analysis, both the outcome variables, Ae;,..;, and the key
right-hand-side variable, Ay, .., are winsorized at the 1st and 99th percentiles. The conclu-
sions remain unchanged if we use unwinsorized data, or if the variables are winsorized at the
5th and 95th percentiles.

Table 4 presents the results. In Column 1, the estimates clearly indicate that growth
variation in total employment is positively and significantly associated with growth variation
in the manufacturing of food and beverages. In particular, we find that for each 10 log-points

in total employment growth, rural areas experience a higher growth by 3.96 log-points in the

16
17

This approach is similar in spirit to the analysis of minimum wage effects in Card (1992).

Quoting from UNESCO (2020): ‘Tourism can provide direct jobs to the community, such as tour guides or
in the hospitality industry (hotels, bars and restaurants). Indirect employment is generated through other
industries such as agriculture, food production, creative industries (art and music performance), and retail
(souvenirs).’

The main conclusions from the below analysis are unchanged if we use the inverse hyperbolic sine trans-
formation instead of the log transformation

18



manufacturing of food and beverages. The conclusions are qualitatively similar for rural remote
areas: we find that for each 10 log-points in total employment growth, they experience a higher
growth by 5.69 log-points in the manufacturing of food and beverages. In Column 2, the
estimates suggest that growth variation in total employment is positively and significantly
associated with growth variation in hospitality: for each 10 log-points in total employment
growth, rural areas experience a higher growth by 1.08 log-points in hospitality. The conclusions
are again qualitatively similar for rural remote areas: for each 10 log-points in total employment
growth, rural areas experience a higher growth by 2.44 log-points in hospitality. We caution,
neverthless, that the coefficient estimate for rural areas lacks precision. In Columns 3 (culture)
and 4 (retail trade) we cannot reject the null hypothesis of no relation between total employment

and industry growth, neither for rural areas nor rural remote areas.

4 Conclusions

A quarter of the population in high-income countries lives in rural areas. However, the urban
and regional economics literature on high-income countries tends to focus mostly on cities.
This paper analyses employment evolutions in rural areas in Western Europe. We address
the following questions. Are there large differences across rural areas in employment growth?
Is there considerable industry turnover in rural areas? Is the industry turnover positively
associated with employment growth? What specific changes in the mix of local economic
activity do we observe in rural areas featuring relatively high employment growth?

We document large differences in employment growth across rural areas. The evidence also
indicates that there is considerable industry turnover in rural areas. Moreover, the estimates
indicate that industry turnover is positively associated with employment growth. Finally, the
evidence clearly indicates that rural and rural remote areas featuring relatively high total
employment growth experience stronger employment growth in the manufacturing of food and
beverages. Overall, our evidence lends support to the hypothesis that rural economies are not
static entities; change is common in these areas and employment evolutions often result from
industry-level dynamics.

The channels by which industry-level dynamics drive employment evolutions at a more
micro level remain to be determined. First, innovation-driven shocks may propel the churning
of industries across rural areas. Employment in rural areas then increases or decreases as a
result of expansions or declines at the industry level (Duranton, 2007). Second, the movements
of a very small number of firms may explain an important part of the variation in the observed
employment growth across rural areas (Gabaix, 2011; Shinnosuke & O’Connor, 2024). These
channels are not mutually exclusive. Understanding their relative role is an important task for

future work.
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FIGURE 1: SPATIAL DISTRIBUTION OF EMPLOYMENT GROWTH IN RURAL AND
REMOTE AREAS.

Notes: Kernel density estimates of mean decadal log changes in total employment between 1970
and 2010 for rural and rural remote LLMs. For Germany, it is not possible to report the distribution
for rural remote areas due to the sample size (see Table A.1). Germany includes only LLMs in
West Germany.
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TABLE 1: GEOGRAPHICAL VARIATION IN EMPLOYMENT GROWTH

Rural Rural Remote
A. Whole Sample
Std. Deviation 0.0721 0.0682
p90-p10 0.1736 0.1405
B. France
Std. Deviation 0.0626 0.0490
p90-p10 0.1603 0.1017
C. Germany
Std. Deviation 0.0498 —
p90-p10 0.1158 -
D. Italy
Std. Deviation 0.0747 0.0869
p90-p10 0.1814 0.2416
E. UK
Std. Deviation 0.0392 0.0365
p90-p10 0.0986 0.1022

Notes: Entries are summary statistics for the distribution of average decadal log changes in total employment
between 1970 and 2010 in rural and rural remote areas. All statistics are weighted by population shares of
LLMs in base period (1970). For Germany it is not possible to report these statistics for rural remote areas
because of sample size - See Table A.1. Germany includes only Local Labor Markets in West Germany.
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TABLE 2: CHURNING

Rural Rural Remote
. 1.3264 1.2116
Industry Churning (1.8401) (1.0129)
Aggregate Employment 0.1962 0.2087
Change (0.2097) (0.2272)
LLMs 596 128

Notes: The Table describes industry movements across rural and rural remote areas. Entries show industry

churning indices as well as aggregate percentage changes in total employment by LLM type.

Standard

deviations in parentheses. All statistics are weighted by population shares of LLMs in base periods (1970).
Calculations are based on LLM-specific NACE Rev. 1 2-digit industry-employment data for Italy and the

UK.
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TABLE 3: ASSOCIATION BETWEEN INDUSTRY CHURNING AND EMPLOYMENT GROWTH BY LLM

TYPE.
Dependent Variable: Decadal A Log Employment
(1) (2)
Rural Rural Remote

Industry-Churning Rate 0.0128*** 0.0231***

(0.0030) (0.0048)
Decade FE Yes Yes
Region x Decade FE Yes Yes
LLMs 596 128
N 2384 512

Notes: Results are coefficients and standard errors from regressions of decadal LLM-specific log changes in to-
tal employment on decadal LLM-specific industry-churning rates. All regressions are weighted by population
shares of LLMs in base periods (1970). Standard errors are clustered by NUTS-2 regions. Industry-churning
rates are calculated from LLM-specific NACE Rev. 1 2-digit industry-employment data for Italy and the
UK. LLM-level controls include first-differences of population shares of three age groups (25-44, 45-64, 65+),
employment shares of female and high-qualified workers. Conclusions are very similar if we do not include
these controls or we include their initial levels instead of first-differences. * p < 0.1, ** p < 0.05, *** p < 0.01.
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TABLE 4: OVERALL EMPLOYMENT GROWTH AND INDUSTRY-LEVEL GROWTH

(1) (2) (3) (4)
A A A A
Food and Beverages Hospitality Culture Retail

A. Rural versus Intermediate LLMs

A Employment X 0.3956** 0.1079* -0.0533 -0.0405
Rural (0.1816) (0.0629) (0.1519) (0.0595)
LLMs 944 944 934 944
B. Rural remote versus Intermediate LLMs

A Employment X 0.5686** 0.2444** -0.5208 -0.0434
Rural remote (0.2498) (0.1022) (0.3267) (0.1183)
LLMs 476 476 471 476

Notes: Rows show coefficients and standard errors from separate regressions of LLM-specific decadal log
changes in industry-employment on decadal log changes in total employment, and interaction with dummies
indicating rural (panel A) or rural remote LLMs (panel B). All regressions are weighted by population shares
of LLMs in base periods (1970). Decade FE and Region x Decade FE always included. See Equation 4.
Note that the model is estimated in stacked first differences and thus differences out any unobservable time-
invariant LLM-specific confounders on the right-hand side - these include dummies indicating rural or rural
remote LLMs. Standard errors are clustered by NUTS-2 regions. LLM-level controls include first-differences
of population shares of three age groups (25-44, 45-64, 65+), employment shares of female and high-qualified
workers. Conclusions are very similar if we do not include these controls or we include their initial levels
instead of first-differences. * p < 0.1, ** p < 0.05, *** p < 0.01.

15



References

Algan, Y., C. Malgouyres, & C. Senik (2020). Territoires, bien-étre et politiques publiques.

Notes du conseil danalyse economique, 1-12.

Asher, S. & P. Novosad (2020). Rural Roads and Local Economic Development. American
Economic Review 110(3), 797-823. doi: 10.1257/aer.20180268.

Autor, D. H., D. Dorn, & G. H. Hanson (2013). The China Syndrome: Local Labor Market
Effects of Import Competition in the United States. American Economic Review 103(6),
2121-2168. doi: 10.1257 /aer.103.6.2121.

Bakker, J. D. (2021). Trade and Agglomeration: Theory and Evidence from France. SSRN
Working Paper No. 3757053. doi: 10.2139/ssrn.3757053.

Baysan, C., M. H. Dar, K. Emerick, Z. Li, & E. Sadoulet (2024). The agricul-
tural wage gap within rural villages. Journal of Development Economics 168, 103270.
doi: 10.1016/j.jdeveco.2024.103270.

Behaghel, L., A. Lorenceau, & S. Quantin (2015). Replacing Churches and Mason Lodges?
Tax Exemptions and Rural Development.  Journal of Public Economics 125, 1-15.
doi: 10.1016/j.jpubeco.2015.03.006.

Black, D. & V. Henderson (2003). Urban Evolution in the USA. Journal of Economic Geogra-
phy 3(4), 343-372. doi: 10.1093/jeg/1bg017.

Bollman, R. & J. Bryden (2000). Rural Employment in Industrialised Countries. Agricultural
Economics 22(2), 185-197. doi: 10.1111/j.1574-0862.2000.tb00017 .x.

Béltken, F., J. Bublys, H. Janich, P. Kuhlmann, L. Runge, & V. Schmidt-Seiwert (2002). Ak-
tuelle Daten zur Entwicklung der Stadte, Kreise und Gemeinden 2002, Volume 14 of Berichte
des Bundesamtes fur Bauwesen und Raumordnung. Bonn: Bundesamt fiir Bauwesen und

Raumordnung.

Boltken, F., S. Hartenstein, S. Irmen, H. Janich, L. Runge, & F.-T. Wittmann (1992). Aktuelle
Daten zur Entwicklung der Stidte, Kreise und Gemeinden 1989/90, Volume 47 of Materialien

zur Raumentwicklung. Bonn: Bundesforschungsanstalt fiir Landeskunde und Raumordnung.

Boltken, F., S. Hartenstein, H. Janich, L. Runge, & F.-T. Wittmann (1995). Aktuelle Daten
zur Entwicklung der Stddte, Kreise und Gemeinden 1992/93, Volume 67 of Materialien zur

Raumentwicklung. Bonn: Bundesforschungsanstalt fiir Landeskunde und Raumordnung.

Boltken, F., H. Janich, P. Kuhlmann, K. Meyer, L. Runge, & V. Schmidt-Seiwert (2001). Ak-
tuelle Daten zur Entwicklung der Stadte, Kreise und Gemeinden, Ausgabe 2000, Volume 8 of
Berichte des Bundesamtes fir Bauwesen und Raumordnung. Bonn: Bundesforschungsanstalt

fiir Landeskunde und Raumordnung.

16


http://dx.doi.org/10.1257/aer.20180268
http://dx.doi.org/10.1257/aer.103.6.2121
http://dx.doi.org/10.2139/ssrn.3757053
http://dx.doi.org/10.1016/j.jdeveco.2024.103270
http://dx.doi.org/10.1016/j.jpubeco.2015.03.006
http://dx.doi.org/10.1093/jeg/lbg017
http://dx.doi.org/10.1111/j.1574-0862.2000.tb00017.x

Brezzi, M., L. Dijkstra, & V. Ruiz (2011). OECD Extended Regional Typology. OECD
Regional Development Working Papers 2011/06, Organisation for Economic Co-operation
and Development (OECD). doi: 10.1787/5kg62z83tw7f4-en.

Brueckner, J. K. & S. V. Lall (2015). Cities in Developing Countries: Fueled by Rural-Urban
Migration, Lacking in Tenure Security, and Short of Affordable Housing. In G. Duranton,
V. J. Henderson, & W. Strange (Eds.), Handbook of Regional and Urban Economics, Vol-
ume 5B, Chapter 21, pp. 1399-1455. Elsevier. doi: 10.1016/B978-0-444-59531-7.00021-1.

Canzian, G., S. Poy, & S. Schiiller (2019). Broadband Upgrade and Firm Performance in Rural
Areas: Quasi-Experimental Evidence. Regional Science and Urban Economics 77, 87-103.
doi: 10.1016/j.regsciurbeco.2019.03.002.

Card, D. (1992). Using Regional Variation in Wages to Measure the Effects of the Federal
Minimum Wage. Industrial and Labor Relations Review 46(1), 22-37. doi: 10.2307/2524736.

Coombes, M. G., A. E. Green, & S. Openshaw (1986). An Efficient Algorithm to Gen-
erate Official Statistical Reporting Areas: The Case of the 1984 Travel-to-Work Areas
Revision in Britain. The Journal of the Operational Research Society 37(10), 943-953.
doi: 10.2307/2582282.

Coulson, N. E. (1999). Sectoral sources of metropolitan growth. Regional Science and Urban
Economics 29(6), 723-743.

Couture, V., B. Faber, Y. Gu, & L. Liu (2021). Connecting the countryside via e-
commerce: evidence from china. American Economic Review: Insights 3(1), 35-50.
doi: 10.1257/aeri.20190362.

Davis, S. J. & J. Haltiwanger (1998). Measuring Gross Worker and Job Flows. In J. Haltiwanger,
M. E. Manser, & R. Topel (Eds.), Measuring Gross Worker and Job Flows, Chapter 3, pp.
77-122. Chicago: University of Chicago Press. Available from: http://www.nber.org/
chapters/c8358 [accessed 26 Nov 2024].

De Janvry, A., E. Sadoulet, & R. Murgai (2002). Rural Development and Rural Policy. In
B. L. Gardner & G. C. Rausser (Eds.), Handbook of Agricultural Economics, Volume 2A,
Chapter 31, pp. 1593-1658. Elsevier. doi: 10.1016/51574-0072(02)10013-2.

Department of Employment (1984). Revised Travel-to- Work Areas. Occasional Supplement No.
3 Issued With Employment Gazette Vol. 92, No. 9, September 1984.

Desmet, K. & V. J. Henderson (2015). The Geography of Development Within Countries. In
G. Duranton, V. J. Henderson, & W. Strange (Eds.), Handbook of Regional and Urban Eco-
nomics, Volume 5B, Chapter 22, pp. 1457-1517. Amsterdam: Elsevier. doi: 10.1016/B978-
0-444-59531-7.00022-3.

17


http://dx.doi.org/10.1787/5kg6z83tw7f4-en
http://dx.doi.org/10.1016/B978-0-444-59531-7.00021-1
http://dx.doi.org/10.1016/j.regsciurbeco.2019.03.002
http://dx.doi.org/10.2307/2524736
http://dx.doi.org/10.2307/2582282
http://dx.doi.org/10.1257/aeri.20190362
http://www.nber.org/chapters/c8358
http://www.nber.org/chapters/c8358
http://dx.doi.org/10.1016/S1574-0072(02)10013-2
http://dx.doi.org/10.1016/B978-0-444-59531-7.00022-3
http://dx.doi.org/10.1016/B978-0-444-59531-7.00022-3

Dijkstra, L. & H. Poelman (2008). Remote Rural Regions: How Proximity to a City Influences
the Performance of Rural Regions. Regional Focus 01/2008, EU Direcorate General for Re-
gional Policy. Available from: https://ec.europa.eu/regional_policy/sources/focus/
2008_01_rural.pdf [accessed 26 Nov 2024].

Duranton, G. (2007). Urban Evolutions: The Fast, the Slow, and the Still. American Economic
Review 97(1), 197-221. doi: 10.1257 /aer.97.1.197.

Eaton, J. & Z. Eckstein (1997). Cities and Growth: Theory and Evidence from France and
Japan. Regional Science and Urban Economics 27(4-5), 443-474. doi: 10.1016/S0166-
0462(97)80005-1.

Eckert, F., J. Juneau, & M. Peters (2023). Sprouting cities: How rural america industrialized.
In AFEA Papers and Proceedings, Volume 113, pp. 87-92. American Economic Association
2014 Broadway, Suite 305, Nashville, TN 37203.

Eckert, F. & M. Peters (2022). Spatial structural change. Technical report, National Bureau

of Economic Research.

Eckey, H.-F., K. Horn, & P. Klemmer (1990). Abgrenzung von regionalen Diagnoseeinheiten

fur die Zwecke der regionalen Wirtschaftspolitik. Bochum: Brockmeyer.

ENRD (2017). Re-imagining rural business opportunities. Available from: https://enrd.
ec.europa.eu/sites/default/files/publi-enrd-rr-24-2017-en.pdf |accessed 26 Nov
2024].

EU (2017). Socio-Economic challenges facing agriculture and rural areas. Available from:
https://agridata.ec.europa.eu/Qlik_Downloads/soc_background_final_en.pdf [ac-
cessed 26 Nov 2024].

EU (2021). Rural development programmes by country. Available from: https://ec.europa.
eu/info/food-farming-fisheries/key-policies/common-agricultural-policy/

rural-development/country_en [accessed 26 Nov 2024].

Eurostat (2021). Glossary: Tourism industries. Available from: https://ec.europa.eu/
eurostat/statistics-explained/index.php?title=Glossary:Tourism_industries
laccessed 26 Nov 2024].

Fafchamps, M. & A. R. Quisumbing (1999). Human Capital, Productivity, and Labor Allocation
in Rural Pakistan. Journal of Human Resources 34(2), 369-406. doi: 10.2307/146350.

Faggio, G. & O. Silva (2014). Self-employment and entrepreneurship in urban and rural labour
markets. Journal of Urban Economics 84, 67-85. doi: 10.1016/j.jue.2014.09.001.

Findeisen, S. & J. Siiddekum (2008). Industry Churning and the Evolution of Cities: Evidence
for Germany. Journal of Urban Economics 64(2), 326-339. doi: 10.1016/j.jue.2008.02.003.

18


https://ec.europa.eu/regional_policy/sources/focus/2008_01_rural.pdf
https://ec.europa.eu/regional_policy/sources/focus/2008_01_rural.pdf
http://dx.doi.org/10.1257/aer.97.1.197
http://dx.doi.org/10.1016/S0166-0462(97)80005-1
http://dx.doi.org/10.1016/S0166-0462(97)80005-1
https://enrd.ec.europa.eu/sites/default/files/publi-enrd-rr-24-2017-en.pdf
https://enrd.ec.europa.eu/sites/default/files/publi-enrd-rr-24-2017-en.pdf
https://agridata.ec.europa.eu/Qlik_Downloads/soc_background_final_en.pdf
https://ec.europa.eu/info/food-farming-fisheries/key-policies/common-agricultural-policy/rural-development/country_en
https://ec.europa.eu/info/food-farming-fisheries/key-policies/common-agricultural-policy/rural-development/country_en
https://ec.europa.eu/info/food-farming-fisheries/key-policies/common-agricultural-policy/rural-development/country_en
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Tourism_industries
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Tourism_industries
http://dx.doi.org/10.2307/146350
http://dx.doi.org/10.1016/j.jue.2014.09.001
http://dx.doi.org/10.1016/j.jue.2008.02.003

Gabaix, X. (2011). The granular origins of aggregate fluctuations. FEconometrica 79(3), 733
T72.

Gagliardi, L., E. Moretti, & M. Serafinelli (2023). The world’s rust belts: The heterogeneous
effects of deindustrialization on 1,993 cities in six countries. Technical Report IZA DP No.

16648, National Bureau of Economic Research.

Gatzweiler, H. P. & L. Runge (1984). Aktuelle Daten zur Entwicklung der Stddte, Kreise
und Gemeinden 1984, Volume 17 of Seminare, Symposien, Arbeitspapiere. Bonn: Bundes-

forschungsanstalt fiir Landeskunde und Raumordnung.

INSEE (1987). Le Découpage des Vingt-Deux Régions en 365 Zones d’Emploi. Paris: Institut
National de la Statistique et des Etudes Economiques (INSEE), Centre d’Etude Statistique
du Développement Régional (CESDR). Available from: https://www.bnsp.insee.fr/ark:
/12148/bc6p06zkcdq [accessed 26 Nov 2024].

Kilkenny, M. (2010). Urban/Regional Economics And Rural Development. Journal of Regional
Science 50(1), 449-470. doi: https://doi.org/10.1111/;.1467-9787.2009.00661.x.

Kim, S. & R. A. Margo (2004). Historical Perspectives on U.S. Economic Geography. In J. V.
Henderson & J.-F. Thisse (Eds.), Handbook of Regional and Urban Economics, Volume 4,
Chapter 66, pp. 2981-3019. Elsevier. doi: 10.1016,/S1574-0080(04)80023-3.

Kline, P. & E. Moretti (2014). People, Places, and Public Policy: Some Simple Welfare Eco-
nomics of Local Economic Development Programs. Annual Review of Economics 6(1), 629—
662. doi: 10.1146/annurev-economics-080213-041024.

Lanjouw, J. . & P. Lanjouw (2001). The Rural Non-Farm Sector: Issues and Evi-
dence from Developing Countries. Agricultural Economics 26, 1-23. doi: 10.1111/j.1574-
0862.2001.tb00051.x.

Michaels, G., F. Rauch, & S. J. Redding (2012). Urbanization and Structural Transformation.
Quarterly Journal of Economics 127(2), 535-586. doi: 10.1093/qje/qjs003.

Neumark, D. & H. Simpson (2015). Place-Based Policies. In G. Duranton, V. J. Henderson,
& W. Strange (Eds.), Handbook of Regional and Urban Economics, Volume 5B, Chapter 18,
pp. 1197-1287. Amsterdam: Elsevier. doi: 10.1016/B978-0-444-59531-7.00018-1.

OECD (1994). Creating Rural Indicators for Shaping Territorial Policy. Paris: Organisation
for Economic Co-operation and Development (OECD).

OECD (2018). OECD Regions and Cities at a Glance 2018. Paris:  OECD.
doi: 10.1787/reg cit glance-2018-en.

Pischke, J.-S. & J. Velling (1997). Employment Effects of Immigration to Germany: An Anal-
ysis Based on Local Labor Markets. Review of Economics and Statistics 79(4), 594-604.
doi: 10.1162/003465397557178.

19


https://www.bnsp.insee.fr/ark:/12148/bc6p06zkcdq
https://www.bnsp.insee.fr/ark:/12148/bc6p06zkcdq
http://dx.doi.org/https://doi.org/10.1111/j.1467-9787.2009.00661.x
http://dx.doi.org/10.1016/S1574-0080(04)80023-3
http://dx.doi.org/10.1146/annurev-economics-080213-041024
http://dx.doi.org/10.1111/j.1574-0862.2001.tb00051.x
http://dx.doi.org/10.1111/j.1574-0862.2001.tb00051.x
http://dx.doi.org/10.1093/qje/qjs003
http://dx.doi.org/10.1016/B978-0-444-59531-7.00018-1
http://dx.doi.org/10.1787/reg_cit_glance-2018-en
http://dx.doi.org/10.1162/003465397557178

Reardon, T., K. Stamoulis, & P. Pingali (2007). Rural Nonfarm Employment in Devel-
oping Countries in an Era of Globalization. Agricultural Economics 37(S1), 173-183.
doi: 10.1111/j.1574-0862.2007.00243 .x.

Redding, S. J. & D. M. Sturm (2008). The Costs of Remoteness: Evidence from
German Division and Reunification.  American Economic Review 98(5), 1766-1797.
doi: 10.1257/aer.98.5.1766.

Redding, S. J. & M. A. Turner (2015). Transportation Costs and the Spatial Organization of
Economic Activity. In G. Duranton, J. V. Henderson, & W. C. Strange (Eds.), Handbook
of Regional and Urban Economics, Volume 5, Chapter Ch. 20, pp. 1339-1398. Amsterdam:
Elsevier. doi: 10.1016/B978-0-444-59531-7.00020-X.

Ronsac, J.-J. (1994). Le Nouveau Découpage en Zones d’Emploi: Un Outil Pour la Connaissance
et 'Action. Courrier des Statistiques 70, 33-35. Available from: https://gallica.bnf.
fr/ark:/12148/bc6p06z990r [accessed 26 Nov 2024].

Rosenthal, S. S. & S. L. Ross (2015). Change and Persistence in the Economic Status of
Neighborhoods and Cities. In G. Duranton, V. J. Henderson, & W. Strange (Eds.), Handbook
of Regional and Urban Economics, Volume 5B, Chapter 16, pp. 1047-1120. Amsterdam:
Elsevier. doi: 10.1016/B978-0-444-59531-7.00016-8.

Schmitt, K., H. Rattinger, & D. Oberndorfer (1994). District Data (Censuses 1950-1987).
ZA2472 Data File Version 1.0.0, GESIS Data Archive. doi: 10.4232/1.2472.

Sforzi, F. (1997). I Sistemi Locali del Lavoro 1991. Rome: Istituto Nazionale di Statistica
(ISTAT). Available from: https://ebiblio.istat.it/digibib/Argomenti/UFI10283823_

ArgomentilO_I_sistemi_locali_del_lavoro1991+0CRottimizz.pdf [accessed 26 Nov
2024].

Shinnosuke, K. & D. G. O’Connor (2024). The granular origins of agglomeration. Technical

report.
State Stat. Office of Bavaria (1981). Statistisches Jahrbuch fir Bayern 1981. Firth.

State Stat. Office of Hesse (1981). Die Bevolkerung der kreisfreien Stadte und Landkreise
Hessens am 31.12.1980 nach Alter und Geschlecht. Statistische Berichte / A /1 /3 / A 14,
Wiesbaden.

State Stat. Office of Schleswig-Holstein (1981). Statistisches Jahrbuch Schleswig-Holstein 1981.
Kiel. Available from: https://www.statistischebibliothek.de/mir/receive/SHSerie_
mods_00000001 [accessed 26 Nov 2024].

State Stat. Office of Schleswig-Holstein (1990). Die Bevolkerung in Schleswig-Holstein nach
Alter und Geschlecht 1990. Statistische Berichte / A / 1 / 3, Kiel.

20


http://dx.doi.org/10.1111/j.1574-0862.2007.00243.x
http://dx.doi.org/10.1257/aer.98.5.1766
http://dx.doi.org/10.1016/B978-0-444-59531-7.00020-X
https://gallica.bnf.fr/ark:/12148/bc6p06z990r
https://gallica.bnf.fr/ark:/12148/bc6p06z990r
http://dx.doi.org/10.1016/B978-0-444-59531-7.00016-8
http://dx.doi.org/10.4232/1.2472
https://ebiblio.istat.it/digibib/Argomenti/UFI0283823_Argomenti10_I_sistemi_locali_del_lavoro1991+OCRottimizz.pdf
https://ebiblio.istat.it/digibib/Argomenti/UFI0283823_Argomenti10_I_sistemi_locali_del_lavoro1991+OCRottimizz.pdf
https://www.statistischebibliothek.de/mir/receive/SHSerie_mods_00000001
https://www.statistischebibliothek.de/mir/receive/SHSerie_mods_00000001

Swinney, P. (2021). So you want to level up? Centre for Cities Report.

Taylor, J. E. & P. L. Martin (2001). Human Capital: Migration and Rural Population Change.
In B. Gardner & G. Rausser (Eds.), Handbook of Agricultural Economics, Volume 1, Part
a 9, pp. 457-511. Elsevier. doi: 10.1016/S1574-0072(01)10012-5.

Terluin, I. J. (2003). Differences in Economic Development in Rural Regions of Advanced
Countries: An Overview and Critical Analysis of Theories. Journal of Rural Studies 19,
327-344. doi: 10.1016/S0743-0167(02)00071-2.

Terluin, I. J. & J. H. Post (Eds.) (2000). Employment Dynamics in Rural Europe. Wallingford:
CAB International.

UN-Tourism (2023). Gastronomy Tourism: a driver for development and rural inclusion. Avail-
able from: https://youtu.be/2ExoDvQDXwU?si=jyUoBf1z7RE7EfvX [accessed 26 Nov 2024].

UNESCO (2020). Socio-Economic Impacts of World Heritage Listing. Available from: https:

//whc .unesco.org/en/socio-economic-impacts/ [accessed 26 Nov 2024].

21


http://dx.doi.org/10.1016/S1574-0072(01)10012-5
http://dx.doi.org/10.1016/S0743-0167(02)00071-2
https://youtu.be/2ExoDvQDXwU?si=jyUoBflz7RE7EfvX
https://whc.unesco.org/en/socio-economic-impacts/
https://whc.unesco.org/en/socio-economic-impacts/

A Online Appendixes

A.1 Main Summary Statistics

TABLE A.1: ToTraL NUMBER OF LLMS BY DEGREE OF RURALITY AND REMOTENESS.

Urban Intermediate Rural

Non-Remote Remote Non-Remote Remote Non-Remote Remote
France 30 0 110 7 143 58
Germany 34 0 74 1 48 1
Ttaly 198 4 210 13 425 105
UK 115 3 109 16 43 23
Total 377 7 503 37 659 187

Notes: Germany includes only Local Labor Markets in West Germany.
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TABLE A.2: CHARACTERISTICS OF URBAN, INTERMEDIATE AND RURAL LLMs, 2010 VERSUS 1970.

Urban Intermediate Rural Rural Remote

1970 2010 1970 2010 1970 2010 1970 2010

A. Relative Size (Sample Aggregates, %)

% of Sample 55.69 53.86 29.06 31.13  15.24 15.01 2.60 2.43
Population
% of Sample 59.22 56.28 27.73 30.38  13.05 13.34 2.00 1.93
Employment
B. Total Size (Average LLM, 1,000 individuals)
Popu- 1346.18  1435.78  261.51  330.57 8298 102.72 62.41 73.62
lation  (1501.88) (1686.53) (242.63) (305.66) (61.37) (74.93) (43.64) (52.08)
Employ- 588.01 670.07 97.51 140.10  27.69  39.65 16.74 23.07
ment (766.54)  (841.84) (105.66) (148.02) (25.22) (34.25) (10.65) (15.20)
C. Sectoral Structure (Average LLM, %)
Agriculture 4.25 1.55 12.98 3.26 27.61 6.95 28.81 7.71
(6.75)  (278)  (8.48)  (3.04) (12.09) (5.30) (12.34) (5.83)
Manufact. 46.20 20.75 42.52 2422  36.77  26.86  32.25 23.95
(10.63)  (7.53) (10.27)  (7.10) (10.39) (7.55) (10.40) (7.02)
Services 49.54 77.70 44.51 7252  35.62 66.20 38.94 68.34
(11.48)  (847) (10.63)  (7.86) (9.58) (7.89) (11.00) (7.76)
D. Other Characteristics (Average LLM, %)
Empl.-Pop. 40.84 44.04 36.65 41.13 3290 3747  29.63 33.44
Ratio (8.27)  (8.05)  (9.22)  (8.50) (8.85) (8.13) (8.06) (6.81)
% Female 32.16 45.42 31.44 45.59  30.89 4442  30.01 45.79
Employment (5.39) (3.53) (5.46) (3.46) (6.73) (4.21) (5.30) (4.26)
% High Qual. 5.92 25.17 4.95 22.87 3.31 19.00 4.13 23.23
Workforce  (3.47)  (13.18)  (3.09) (12.78) (2.00) (10.34) (2.41) (8.54)
% Aged 656+ 12.06 17.89 12.80 19.05 14.14 20.76 15.73 22.76
(2.50)  (3.60)  (2.62)  (3.19) (2.90) (3.28) (3.03) (2.96)
LLMs 384 384 540 540 846 846 187 187

Notes: Manufacturing includes extraction and construction, services include public administration. Standard
deviations in parentheses. Figures for sample aggregates do not vary within decades. All statistics in panels
B-D are weighted by decadal population shares of LLMs.

23



TABLE A.3: GEOGRAPHICAL VARIATION IN EMPLOYMENT GROWTH IN URBAN AND INTERMEDIATE

AREAS
Urban Intermediate

A. Whole Sample
Std. Deviation 0.0460 0.0566
p90-p10 0.1287 0.1375
B. France
Std. Deviation 0.0408 0.0617
p90-p10 0.1102 0.1793
C. Germany
Std. Deviation 0.0380 0.0396
p90-p10 0.0956 0.1022
D. Italy
Std. Deviation 0.0498 0.0528
p90-p10 0.1384 0.1413
E. UK
Std. Deviation 0.0359 0.0397
p90-p10 0.0946 0.0843

Notes: Entries are summary statistics for the distribution of average decadal log changes in total employment
between 1970 and 2010 in urban and intermediate areas. All statistics are weighted by population shares of
LLMs in base period (1970). For Germany it is not possible to report these statistics for rural remote areas
because of sample size - See Table A.1. Germany includes only Local Labor Markets in West Germany.

TABLE A.4: SUMMARY STATISTICS FOR THE GROWTH RATES OF INDUSTRY-LEVEL EMPLOYMENT

Mean SD p90-p10
A. Rural
A Food and Beverages 0.0730 0.1853 0.4448
A Hospitality 0.2439 0.1128 0.2724
A Culture 0.3165 0.2872 0.5921
A Retail 0.0501 0.1643 0.4675
B. Rural Remote
A Food and Beverages 0.0837 0.2076 0.5138
A Hospitality 0.2446 0.1317 0.3372
A Culture 0.3585 0.3085 0.7002
A Retail 0.0812 0.1843 0.4821

Notes: The table shows summary statistics for decadal log changes in sector- or industry-employment for
rural (panel A) and rural remote (panel B) LLMs. All statistics are weighted by population shares of LLMs
in base period (1970).
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Geographic Distribution of Rural, Intermediate, Urban and Re-
mote Local Labour Markets

| o B OO

Intermediate

Urban

Remote

NUTS-1 Border T

F1GURE A.1: RURAL, INTERMEDIATE AND URBAN LOCAL LABOUR MARKETS
IN FRANCE.

Notes: Figure shows 1994 French LLMs by degree of rurality and remoteness. Rural and remote
LLMs are classified based on OECD (1994); Dijkstra & Poelman (2008); Brezzi et al. (2011).
NUTS-1 borders are borders around those LLMs the centroid of which lies in the same NUTS-1
region.
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FIGURE A.2: RURAL, INTERMEDIATE AND URBAN LOCAL LABOUR MARKETS
IN GERMANY.

Notes: Figure shows 1990 German LLMs by degree of rurality and remoteness. Rural and remote
LLMs are classified based on OECD (1994); Dijkstra & Poelman (2008); Brezzi et al. (2011).
NUTS-1 borders are borders around those LLMs the centroid of which lies in the same NUTS-1
region. The city states of Bremen and Hamburg are (respectively) merged with the territorial
states of Niedersachsen and Schleswig-Holstein. Moreover, the small territorial state of Saarland
is merged with the neighboring states of Rhineland Palatinate.
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FIGURE A.3: RURAL, INTERMEDIATE AND URBAN LOCAL LABOUR MARKETS
IN ITALY.

Notes: Figure shows 1981 Italia LLMs by degree of rurality and remoteness. Rural and remote
LLMs are classified based on OECD (1994); Dijkstra & Poelman (2008); Brezzi et al. (2011).
NUTS-1 borders are borders around those LLMs the centroid of which lies in the same NUTS-1
region. Sardinia and Sicily together form one NUTS-1 region.
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FIGURE A.4: RURAL, INTERMEDIATE AND URBAN LOCAL LABOUR MARKETS
IN THE UK.

Notes: Figure shows 1984 British LLMs by degree of rurality and remoteness. Rural and remote
LLMs are classified based on OECD (1994); Dijkstra & Poelman (2008); Brezzi et al. (2011).
NUTS-1 borders are borders around those LLMs the centroid of which lies in the same NUTS-1

region.
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A.3 Country-Specific Summary Statistics
A.3.1 France

TABLE A.5: CHARACTERISTICS OF FRENCH URBAN, INTERMEDIATE AND RURAL LLMS, 2010 VERSUS 1970.

Urban Intermediate Rural Rural Remote

1970 2010 1970 2010 1970 2010 1970 2010

A. Relative Size (Sample Aggregates, %)

% Sample 33.62 31.90 38.16 40.80 28.22 27.30 7.09 6.34
Population
% Sample 36.54 32.88 36.69 40.39 26.77 26.74 6.69 5.90
Employment
B. Total Size (Average LLM, 1,000 individuals)
Popu- 996.22 1077.87 253.90 367.54 90.64 115.94 84.30 97.49
lation (720.69)  (656.01) (165.24) (285.73) (39.96) (60.30) (38.19) (47.07)
Employ- 298.91 366.72 64.44 118.91 22.63 36.73 20.95 29.09
ment (238.01)  (245.90) (43.54) (99.37) (10.32) (20.77)  (9.71) (14.10)
C. Sectoral Structure (Average LLM, %)
Agriculture 1.84 0.42 12.02 2.42 26.91 5.75 28.48 6.86
(1.92)  (0.44)  (6.05)  (L78) (10.73) (3.20) (9.71) (3.18)
Manufact. 41.75 15.80 40.44 21.68 34.61 25.39 31.61 23.77
(9.68)  (472)  (9.40)  (4.59) (10.02) (5.79) (9.17) (5.42)
Services 56.40 83.78 47.54 75.91 38.49 68.86 39.91 69.37
(10.19)  (4.98)  (7.70)  (5.14) (7.41) (6.17) (7.11) (5.69)
D. Other Characteristics (Average LLM, %)
Empl.-Pop. 28.47 32.94 25.19 31.64 24.85 31.29 24.73 29.77
Ratio (4.00)  (3.14)  (204)  (243) (1.84) (2.66) (L.51) (1.82)
% Female 34.19 48.53 30.90 47.76 31.87 47.26 31.47 47.62
Employment (6.33)  (1.34)  (4.45)  (1.22) (4.12) (1.14)  (3.90) (1.41)
% High Qual. 10.42 44.38 6.94 35.42 4.44 27.79 4.58 26.93
Workforce  (4.34)  (11.89)  (2.54)  (7.41) (1.25) (4.56) (1.19) (3.97)
% Aged 65+ 11.82 15.00 12.31 17.02 15.37 20.22 16.80 23.09
(2.96)  (2.92)  (2.32)  (3.22) (2.65) (3.56) (2.26) (2.55)
LLMs 30 30 117 117 201 201 58 58

Notes: Manufacturing includes extraction and construction, services include public administration. Standard
deviations in parentheses. Figures for sample aggregates do not vary within decades. All statistics in panels
B-D are weighted by decadal population shares of LLMs.
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A.3.2 Germany

TABLE A.6: CHARACTERISTICS OF GERMAN URBAN, INTERMEDIATE AND RURAL LLMs, 2010 vERSUS 1970.

Urban Intermediate Rural Rural Remote
1970 2010 1970 2010 1970 2010 1970 2010
A. Relative Size (Sample Aggregates, %)
% of Sample  55.09 53.88 33.94 34.90 10.97 11.22 0.13 0.13
Population
% of Sample  55.54 55.44 33.48 33.70 10.99 10.85 0.14 0.13
Employment
B. Total Size (Average LLM, 1,000 individuals)
Popu- 1697.42 1865.28 423.35 494.98 15591 178.14 75.42 86.31
lation (879.20)  (980.48) (318.85) (379.94) (67.07) (74.94) () ()
Employ- 749.25 985.33 182.72 247.54 67.62 87.13 35.47 41.28
ment (391.25)  (551.01) (144.94) (205.13) (28.04) (38.46) (. ()
C. Sectoral Structure (Average LLM, %)
Agriculture 3.52 1.23 10.41 2.76 20.82 4.66 6.67 3.12
(2.14)  (0.52)  (3.79)  (1.09) (6.27) (1.41) () ()
Manufact. 51.10 23.04 47.49 27.39 44.20 31.95 28.26 14.20
(7.26)  (6.29)  (8.56)  (6.86) (7.45) (6.38)  (.) ()
Services 45.38 75.73 42.10 69.84 34.97 63.38 65.07 82.69
(7.07)  (6.49)  (7.92)  (6.71) (6.36) (6.49) () ()
D. Other Characteristics (Average LLM, %)
Empl.-Pop. 43.98 51.67 43.03 48.50 43.69 48.57 47.03 47.83
Ratio (3.72)  (5.56)  (3.23)  (4.25) (2.64) (454) () ()
% Female 34.45 44.76 35.77 45.04 38.23 43.89 41.11 54.51
Employment  (3.37)  (1.78)  (3.79)  (3.12) (3.45) (3.60) () ()
% High Qual. 3.51 15.41 3.01 10.43 2.50 7.08 4.10 7.64
Workforce  (1.02)  (4.05)  (0.71)  (2.44) (0.41) (1.46)  (.) )
% Aged 65+ 12.84 20.19 12.99 20.21 12.83 19.95 14.75 23.97
(1.43) (1.23) (1.50) (1.57)  (1.48) (1.93) () ()
LLMs 34 34 75 75 49 49 1 1

Notes: Manufacturing includes extraction and construction, services include public administration. Standard
deviations in parentheses. Figures for sample aggregates do not vary within decades. All statistics in panels
B-D are weighted by decadal population shares of LLMs.
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A.3.3 TItaly

TABLE A.7: CHARACTERISTICS OF ITALIAN URBAN, INTERMEDIATE AND RURAL LLMs, 2010 VERSUS 1970.

Urban Intermediate Rural Rural Remote
1970 2010 1970 2010 1970 2010 1970 2010
A. Relative Size (Sample Aggregates, %)
% of Sample 56.39 57.11 24.74 25.59 18.88 17.30 2.61 2.22
Population
% of Sample  56.30 57.45 25.05 25.88 18.65 16.67 2.59 2.13
Employment
B. Total Size (Average LLM, 1,000 individuals)
Popu- 903.85 829.66 129.69 151.58 35.20 40.04 18.49 20.41
lation (1004.12)  (964.74) (114.59) (134.34) (30.82) (35.92) (13.27) (17.88)
Employ- 309.83 315.46 44.38 57.52 11.65 14.63 6.44 7.45
ment (350.55)  (373.49) (37.19) (46.09) (9.46) (12.78) (5.05) (6.31)
C. Sectoral Structure (Average LLM, %)
Agriculture 10.05 4.08 21.65 6.74 34.02 11.00 33.12 11.35
(11.10)  (4.59) (12.08)  (4.79) (13.94) (7.69) (16.39) (10.21)
Manufact. 45.90 25.25 43.25 28.14 36.96 27.33 37.42 27.70
(13.59)  (9.50) (11.24)  (8.72) (10.07) (9.33) (11.69) (9.99)
Services 44.05 70.67 35.11 65.12 29.02 61.67 29.45 60.94
(13.87)  (9.89)  (9.90)  (8.13) (9.07) (8.62) (10.60) (8.71)
D. Other Characteristics (Average LLM, %)
Empl.-Pop. 34.73 38.96 35.22 39.17 34.38 37.32 34.52 37.10
Ratio (5.07)  (6.34)  (4.32)  (5.69) (4.69) (5.84) (3.97) (6.65)
% Female 26.41 41.76 26.68 41.34 25.84 39.45 27.76 39.02
Employment  (5.44) (4.42) (5.82) (3.81) (6.91) (3.64) (6.29) (3.84)
% High Qual. 3.37 14.85 2.09 12.31 1.41 10.15 1.28 9.61
Workforce  (1.73)  (4.17)  (0.88)  (3.01) (0.64) (2.84) (0.54) (2.77)
% Aged 65+ 10.42 20.39 11.97 21.08 12.90 21.95 12.61 22.08
(2.27)  (3.29)  (2.86)  (2.88) (3.08) (3.37) (2.75) (3.97)
LLMs 202 202 223 223 530 530 105 105

Notes: Manufacturing includes extraction and construction, services include public administration. Standard
deviations in parentheses. Figures for sample aggregates do not vary within decades. All statistics in panels
B-D are weighted by decadal population shares of LLMs.
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A.3.4 UK

TABLE A.8: CHARACTERISTICS OF BRITISH URBAN, INTERMEDIATE AND RURAL LLMs, 2010 VERSUS 1970.

Urban Intermediate Rural Rural Remote
1970 2010 1970 2010 1970 2010 1970 2010
A. Relative Size (Sample Aggregates, %)
% of Sample 77.19 73.27 19.21 22.55 3.60 4.18 0.96 1.06
Population
% of Sample  77.11 72.53 19.18 23.25 3.71 4.22 0.97 1.04
Employment
B. Total Size (Average LLM, 1,000 individuals)
Popu- 1548.72 1716.61 132.41 187.24 34.89 49.21 26.21 33.25
lation (2197.66) (2520.03)  (86.76) (122.40) (14.69) (22.90) (11.35) (13.98)
Employ- 792.24 826.26 64.22 92.96 17.31 23.57 12.54 15.40
ment (1168.59) (1234.21)  (43.57) (63.79) (7.45) (11.27) (5.16) (6.34)
C. Sectoral Structure (Average LLM, %)
Agriculture 1.49 0.39 8.38 1.84 21.40 5.30 22.37 6.17
(1.41)  (0.35)  (4.52)  (1.33) (8.56) (2.26) (10.64) (2.88)
Manufact. 44.42 17.79 35.75 19.41 27.04 20.23 22.89 18.74
(9.33)  (472)  (8.66)  (3.85) (8.43) (3.16) (7.70) (3.24)
Services 54.09 81.82 55.87 78.75 51.56 74.46 54.74 75.09
(9.45)  (4.91)  (7.90)  (4.42) (7.28) (3.88) (8.02) (4.51)
D. Other Characteristics (Average LLM, %)
Empl.-Pop. 48.21 46.85 48.18 48.78 49.75 47.78 48.53 46.62
Ratio (3.34)  (2.62)  (2.39)  (3.00) (3.46) (2.45) (4.32) (3.19)
% Female 33.81 47.31 30.28 47.17 25.79 46.81 24.17 47.18
Employment (2.29)  (0.94)  (2.43)  (0.94) (2.84) (0.98) (3.52) (0.89)
% High Qual. 7.85 32.01 8.72 31.66 7.63  29.53 8.92 30.22
Workforce  (1.80) (8.01)  (224)  (6.71) (2.20) (5.61) (2.62) (4.96)
% Aged 65+ 12.78 15.49 14.45 18.66 16.01 22.00 16.89 22.01
(2.55) (2.68) (3.63) (3.21) (2.36) (2.37) (2.76) (2.85)
LLMs 118 118 125 125 66 66 23 23

Notes: Manufacturing includes extraction and construction, services include public administration. Standard
deviations in parentheses. Figures for sample aggregates do not vary within decades. All statistics in panels
B-D are weighted by decadal population shares of LLMs.

B Data Supplement

B.1 Introduction

This supplement briefly describes the sources of a decadal panel dataset containing various
socioeconomic and geographic variables for local labour markets (LLMs) in France, Germany,
Italy and the UK between 1970 and 2010. Specifically, the dataset contains information on the
following variables:

e Total employment
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e Sectoral employment

e Female employment share

e Degree of rurality

e Population-weighted population density

e Remoteness

e Population-weighted driving distance to urban centres

e Shares of three education groups (low, middle and high)
e Population

e Population shares of the age groups 0-24, 25-44, 45-64 and 65+
e Population shares of foreign residents

e Wages

e Unemployed inhabitants

e Industry employment

e NUTS Region IDs

Information is not complete (i.e., information is missing for some LLMs and decades) for
wages, industry employment, unemployed inhabitants, foreign residents and education groups.
In particular, the dataset currently does not provide wage data for French and British LLMs, for
Italian LLMs before 1990, and for German LLMs before 2000. Moreover, industry employment
is not provided for French and German LLMs, information on unemployed inhabitants is not
provided for German LLMs and information on foreign residents is not provided for French and
Italian LLMs before 1990. Finally, education shares are only fully recorded for shares of high-
educated inhabitants. Shares of middle and low educated inhabitants are missing for British
LLMs before 2000 and for German LLMs in 1970.

The remainder of this supplement describes the data sources for each available variable by
sample country.

B.2 France
B.2.1 LLMs

We draw on 1994 French LLMs (zones d’emploi), which are aggregations of French municipali-
ties, based on 1990s commuting data. The classification and aggregation procedure is described
in detail in INSEE (1987) and Ronsac (1994). All variables listed below are originally provided
at the municipality level. However, because municipalities are nested in LLMs, variables can
be easily aggregated to LLM-level information.
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B.2.2 Total and Sectoral Employment

To derive total and sectoral employment data by LLMs, we rely on the French population
census, which provides harmonized sectoral employment data for individuals aged 25-54 on the
municipality level.!

Specifically, we draw on the number of employees in 1982 to approximate employment at
the start of the 1980s, on the number of employees in 1990 to approximate employment at the
start of the 1990s, on the number of employees in 1999 to approximate employment at the start
of the 2000s and on the number of employees in 2011 to approximate employment at the start
of the 2010s. To approximate the start-of-decade employment of the 1970s, we use the average
number of employees in 1968 and 1975 as the data does not record employment information
for years in between.

For consistency, we exclude all data on DOM-TOMs (départments and terretoires d’outre
mer). We then aggregate the municipality-level employment data to 1990 employment zones,
relying on an official crosswalk. When municipalities cannot be assigned using this crosswalk,
they are often merged with other municipalities over time. To merge those formerly inde-
pendent municipalities, we draw on a file by the French National Statistical Office (INSEE)
that tabulates all territorial changes at the municipality level. The few remaining unmerged
municipalities are assigned manually to the correct 1990 employment zones.

B.2.3 Female Employment

Total female employment is drawn from the same census data described in Appendix B.2.2. We
aggregate this municipality-level information to LLMs using an identical aggregation procedure.

B.2.4 Degree of Rurality

To identify rural areas, we draw on population and surface data at the municipality level in
1968, available via the website of Observatoire Territorial, which is operated by the French
government.?’ 'We then assign municipalities to LLMs using the same procedure as in Ap-
pendix B.2.2

Subsequently, we calculate municipality-specific population densities and apply an OECD
typology (OECD, 1994) that classifies municipalities as rural if the population density falls
below 150 inhabitants per square kilometer. Relying on the same OECD typology, we then
divide LLMs into three types depending on their degree of rurality. First, we classify an LLM
as rural if the share of its population living in rural municipalities exceeds 50%. Second, we
classify an LLM as intermediate if the share of its population living in rural municipalities ranges
between 15% and 50% or if it contains a city with between 200,000 and 500,000 inhabitants
that represents at least 25% of the LLM population. Finally, we classify an LLM as urban if
the share of its population living in rural municipalities remains below 15% or if it contains a
city with more than 500,000 inhabitants that represents at least 25% of the LLM population.

B.2.5 Population-Weighted Population Density

Municipality-level population densities are derived from the same data sources as in Ap-
pendix B.2.4. We then go on to compute the LLM-specific population-weighted average of
these densities.

19 See https://www.insee.fr/fr/statistiques/1893185.
20 See https://www.observatoire-des—territoires.gouv.fr/outils/cartographie-interactive/#c=
home.
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B.2.6 Remoteness

Based on a second OECD typology (Dijkstra & Poelman, 2008; Brezzi et al., 2011), we classify
an LLM as remote if 50% of its inhabitants or more live in remote municipalities. Remote
municipalities are municipalities which exhibit driving distances to the nearest urban centre
(a municipality with 50,000 inhabitants or more) of more than 60 minutes. To calculate the
driving distance from each of the municipalities to every urban centre, we draw on Open Street
Map data and Stata’s OSRM package.

B.2.7 Population-Weighted Driving Distance to Urban Centres

Municipality-level driving distances to urban centres (i.e., municipalities with 50,000 inhabi-
tants or more) are derived from the same data sources as in Appendix B.2.6. We then go on
to compute the LLM-specific population-weighted average of these driving distances.

B.2.8 Education Groups

Like sectoral and total employment data, education data come from the French population
census that provides education data for individuals aged 25-54 on the municipality level.?! For
consistency, we exclude all data on DOM-TOMs (départments and terretoires d’outre mer).
We then assign municipalities to LLMs using the same procedure as in Appendix B.2.2. Subse-
quently, we aggregate total employment and the number of people with (1) a higher education
degree (diplome de niveau supérieur d bac+2)?*, (2) a medium level of education (baccalaureat
or vocational degree, for example, CAP and BEP) and (3) a low level of education (no vo-
cational education degree or baccalaureat) at the LLM level and calculate workforce shares of
low-, medium- and high-educated people, dividing LLM-specific education groups by the sum
of these education groups (i.e., the total workforce).?

B.2.9 Population

Population data for 1968, 1975, 1982, 1990, 1999 and 2011 on the municipality level are ex-
tracted from the Observatoire Territorial. We then assign municipalities to LLMs using the
same procedure as in Appendix B.2.2. For consistency, we exclude all data on DOM-TOMs
(départments and terretoires d’outre mer).

B.2.10 Age Groups

Like sectoral employment data, age-group data come from the French population census that
records municipality populations in age groups. Corresponding data are provided by the French
National Statistical Office.?! For consistency, we exclude all data on DOM-TOMs (départments
and terretoires d’outre mer). We then assign municipalities to LLMs using the same procedure
as in Appendix B.2.2. Subsequently, we aggregate the number of people aged 0-24, 25-44,
45-64 and 65+ at the LLM level and calculate age-group shares by dividing each age group’s
population by the sum of all age groups.

21 See https://www.insee.fr/fr/statistiques/1893185.

22 This includes licence, maitrise, master, dea, dess, doctorat, diplome de grande école. See as well https:
//www.insee.fr/fr/metadonnees/definition/c1076.

See https://www.insee.fr/fr/metadonnees/definition/c1076.

24 See https://www.insee.fr/fr/statistiques/1893204.
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B.2.11 Unemployment

Like sectoral employment data, unemployment data come from the French population census
that records the employment status of individuals aged 25-54 on the municipality level. Cor-
responding data are provided on the homepage of the French National Statistical Office.?® For
consistency, we exclude all data on DOM-TOMs (départments and terretoires d’outre mer).
We then assign municipalities to LLMs using the same procedure as in Appendix B.2.2. Sub-
sequently, we aggregate the numbers of unemployed individuals at the LLM level.

B.2.12 NUTS-Region IDs

We assign each LLM to a NUTS-1 and a NUTS-2 region, depending on the location of the LLM
centroid.

B.3 Germany
B.3.1 LLMs

We draw on 1990 West-German LLMs (Arbeitsmarktregionen), which are aggregations of Ger-
man districts, based on 1980s commuting data. The classification and aggregation procedure
is described in detail in Eckey et al. (1990). All variables listed below are originally provided
at the district or municipality level. However, as districts are nested in LLMs, variables can be
easily aggregated to LLM-level information.

B.3.2 Total and Sectoral Employment

To derive total and sectoral employment data by LLMs, we draw on 1970 census data and
employment statistics by the Federal Statistical Office (“Erwerbstétigenrechnung”) for 1980,
1990, 2000 and 2009. This dataset reports employment at the district level.

Due to (state-specific) territorial reorganizations in the 1970s, districts recorded in the 1970
census do not correspond to the districts that form the basis of the 1990 German LLMs. We
thus use a version of the 1970 census data that has been adjusted to territorial changes and
records contemporary districts (Schmitt et al., 1994). In particular, we extract data on total
employment by LLM.

Analogous employment data from the Erwerbstatigenrechnung for the other years cited
above can be accessed via the homepage of the Federal Statistical Office*® or the German
Regional Accounts. We use data from the 2005 revision for 1980 and 1990 and data from the
2010 revision for 2000 and 2009.

B.3.3 Female Employment

Like sectoral and total employment data, 1970 total female employment is drawn from the
adjusted version of the 1970 census data cited above. Moreover, we compute district-specific
female employment for 1980, 1990 and 2000 from reports of the Federal Office for Building and
Regional Planning that have, for example, been used previously by Pischke & Velling (1997).
Specifically, we extract female employment in 1980 from Boltken et al. (1995), in 1989 from
Boltken et al. (1992) and in 2000 from Boltken et al. (2002). Analogous data for 2010 come
from the Regional Database of the Federal Statistical Office.?”

25 https://www.insee.fr/fr/statistiques/1893185.
26 See http://www.statistikportal.de/de/etr.
2T See https://www.regionalstatistik.de/.
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B.3.4 Degree of Rurality

To identify rural areas, we draw on population and surface data on the municipality level
from municipal records (“Gemeindeverzeichnis”). Specifically, we draw on 1980 data, owing
to the territorial changes mentioned in Appendix B.3.2. We then map municipalities to LLMs
via districts, omitting “statistical municipalities” without inhabitants that are not part of a
district.

Subsequently, we calculate municipality-specific population densities and apply an OECD
typology (OECD, 1994) that classifies municipalities as rural if the population density falls
below 150 inhabitants per square kilometer. Relying on the same OECD typology, we then
divide LLMs into three types depending on their degree of rurality. First, we classify an LLM
as rural if the share of its population living in rural municipalities exceeds 50%. Second, we
classify an LLM as intermediate if the share of its population living in rural municipalities ranges
between 15% and 50% or if it contains a city with between 200,000 and 500,000 inhabitants
that represents at least 25% of the LLM population. Finally, we classify an LLM as urban if
the share of its population living in rural municipalities remains below 15% or if it contains a
city with more than 500,000 inhabitants that represents at least 25% of the LLM population.

B.3.5 Population-Weighted Population Density

Municipality-level population densities are derived from the same data sources as in Ap-
pendix B.3.4. We then go on to compute the LLM-specific population-weighted average of
these densities.

B.3.6 Remoteness

Based on a second OECD typology (Dijkstra & Poelman, 2008; Brezzi et al., 2011), we classify
an LLM as remote if 50% of its inhabitants or more live in remote municipalities. Remote
municipalities are municipalities which exhibit driving distances to the nearest urban centre
(a municipality with 50,000 inhabitants or more) of more than 60 minutes. To calculate the

driving distance from each of the municipalities to every urban centre, we draw on Open Street
Map data and Stata’s OSRM package.

B.3.7 Population-Weighted Driving Distance to Urban Centres

Municipality-level driving distances to urban centres (i.e., municipalities with 50,000 inhabi-
tants or more) are derived from the same data sources as in Appendix B.3.6. We then go on
to compute the LLM-specific population-weighted average of these driving distances.

B.3.8 Education Groups

Similar to (sectoral) employment data, the 1970 education data are drawn from the adjusted
version of the 1970 census data cited above. In particular, we approximate the workforce share
of high-educated individuals as the number of respondents with a university degree over the
number of inhabitants aged 25 and over.

District-specific education data for 1980, 1990 and 2000 are taken from reports by the
Federal Office for Building and Regional Planning. Specifically, we draw on Gatzweiler &
Runge (1984) for 1983 education data, on Boltken et al. (1992) for 1989 education data, and
on Boltken et al. (2002) for 2000 education data. Analogous data for 2010 are extracted from
the Regional Database of the Federal Statistical Office.

In each case, we calculate the workforce share of high-educated individuals as the number of
employees with a university degree over the total number of employees. Moreover, we calculate
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the district- and decade-specific workforce share of low-educated individuals as the number of
employees without vocational or university degrees over the total number of employees.

B.3.9 Population

District-level population data for 1970 are drawn from the adjusted version of the 1970 census
data cited above. Population data for 1980 and 1990 come from municipal records (“Gemein-
deverzeichnis”). Population data for 2000 and 2010 are extracted from the Regional Database
of the Federal Statistical Office.

B.3.10 Age Groups

District-level data on inhabitants in the four age groups 0-24, 25-44, 45-64 and 65+ for 1970 are
drawn from the adjusted version of the 1970 census data cited above. As this data only records
inhabitants in the age group 0-20 instead of 0-24, we rescale the district-specific age group by
a state-specific factor, computed from state-specific age-group shares in 1970.%® Specifically, we
apply the following two-step rescaling procedure. First, we multiply the number of inhabitants
in the district-specific age group 0-20 by the state-specific factor (49¢0-24/4geq_s), where Ageg_og
are inhabitants aged 0-20 and Agey_o4 are inhabitants aged 0—24. In a second step, we adjust
the original age group 21-44 by subtracting the number of inhabitants in the rescaled age group
as well as those in the age groups 45-64 and 65+ from the total number of inhabitants of a
district.

Analogous age-group data for 1980 and 1990 come from reports and databases of the State
Statistical Offices. In particular, data for the states of Bremen, Lower Saxony, North-Rhine
Westphalia, Rhineland Palatinate and Baden-Wurttemberg? in 1980 and 1990 and data for
Bavaria in 1990 are provided online or directly by the respective State Statistical Office. More-
over, we extract data for the states of Hamburg and Saarland from the state-level information
provided by the Federal Statistical Office mentioned above.?® Data for the states of Schleswig-
Holstein in 1980 and 1990 and for Hesse and Bavaria in 1980 are taken from respective State
Statistical Yearbooks and reports.>'3? Finally, we extract data for Hesse in 1990 from Boltken
et al. (2001).%3

Age-group data for 2000 and 2010 are again drawn from the Regional Database of the
Federal Statistical Office.

B.3.11 Foreign Residents

Like (sectoral) employment data, district-specific numbers of foreign residents in 1970 are drawn
from the adjusted version of the 1970 census data cited above.

28 The data comes from Table 12411-0012 of the Federal Statistical Office’s Genesis Database https://

www-genesis.destatis.de/genesis/online.

Data for Baden Wurttemberg in 1980 only record information about the age group 25-49 instead of 25-44.

We thus rescale this data using a procedure analogous to the approach described above.

30 See Table 12411-0012 of the Federal Statistical Office’s Genesis Database. Using state-level information
is possible as Hamburg encompasses only one district and the 1990 LLM of Saarbriicken comprises all
districts of the state of Saarland.

31 See State Stat. Office of Bavaria (1981); State Stat. Office of Hesse (1981); State Stat. Office of Schleswig-

Holstein (1981, 1990).

Data for Hesse and Bavaria in 1980 only record information about the age group 0-14 instead of 0-24

(Hesse) or 25-39 instead of 25-44 (Bavaria). We thus rescale this data using a procedure analogous to the

approach described above.

This data only records information about the age group 25-49 instead of 25-44. We again rescale this data

using a procedure analogous to the approach described above.

29

32

33
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District-specific data for 1980 and 1990 are taken from reports of the Federal Office for
Building and Regional Planning. Specifically, we draw on Boltken et al. (1995) for 1980 data
and on Boltken et al. (1992) for 1989 data. Analogous data for 2000 and 2010 are extracted
from the Regional Database of the Federal Statistical Office.

B.3.12 Wages

District-specific average hourly wages per employee for 2000 and 2010 are contained in German
Regional Accounts. We use this data to compute LLM-specific weighted averages, weighting
hourly wages per employee by the share of employees and hours of an LLM. Subsequently, we
compute LLM-specific hourly real wages, deflating nominal wages by the applicable consumer
price index of the central bank.

B.3.13 NUTS-Region IDs

We assign each LLM to a NUTS-1 and a NUTS-2 region, depending on the location of the LLM
centroid. For NUTS-1 regions, we merge the city states Bremen and Hamburg (respectively)
with the territorial states of Niedersachsen and Schleswig-Holstein and the small territorial
state of Saarland with the neighbouring state of Rhineland Palatinate, resulting in 7 instead of
10 German NUTS-1 regions.

B.4 Ttaly
B.4.1 LLMs

We draw on 1981 Italian LLMs (Sistemi Locali del Lavoro), which are aggregations of Italian
municipalities, based on 1980s commuting data. The classification and aggregation procedure
is described in detail in Sforzi (1997). All variables listed below are originally derived from
municipality-level information. However, as municipalities are nested in LLMs, variables are
easily aggregated to LLM-level information.

B.4.2 Total and Sectoral Employment

To derive total and sectoral employment data by LLMs, we rely on the Italian population
census that records sectoral employment on the 1981 LLM level for 1971, 1981, 1991 and 2001
and on the municipality level for 2011.3*

Specifically, we use the number of employees in 1971 to approximate employment at the
start of the 1970s, the number of employees in 1981 to approximate employment at the start
of the 1980s, the number of employees in 1991 to approximate employment at the start of the
1990s, the number of employees in 2001 to approximate employment at the start of the 2000s
and the number of employees in 2011 to approximate employment at the start of the 2010s.
We then aggregate the 2011 municipality-level employment data to 1981 LLMs, drawing on an
official crosswalk.

In addition to total employment, we also extract employment in different industries.

B.4.3 Female Employment

Total female employment is drawn from the same census data described in Appendix B.4.2.
We aggregate this municipality-level information to LLMs using an equivalent aggregation

34 Corresponding data is provided on the homepage of the Italian National Statistical Office (ISTAT). Data for

19712001 can be accessed via the interface on https://www.istat.it/it/archivio/113712, and data
for 2011 can be accessed via http://dati-censimentopopolazione.istat.it/Index.aspx?lang=en#.
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procedure.

B.4.4 Degree of Rurality

To identify rural areas, we draw on population and surface data on the municipality level
in 1971, available via the above-mentioned interface-data by the Italian National Statistical
Office.?® We then assign municipalities to LLMs using the same procedure as in Appendix B.4.2.

Subsequently, we calculate municipality-specific population densities and apply an OECD
typology (OECD, 1994) that classifies municipalities as rural if the population density falls
below 150 inhabitants per square kilometer. Relying on the same OECD typology, we then
divide LLMs into three types depending on their degree of rurality. First, we classify an LLM
as rural if the share of its population living in rural municipalities exceeds 50%. Second, we
classify an LLM as intermediate if the share of its population living in rural municipalities ranges
between 15% and 50% or if it contains a city with between 200,000 and 500,000 inhabitants
that represents at least 25% of the LLM population. Finally, we classify an LLM as urban if
the share of its population living in rural municipalities remains below 15% or if it contains a
city with more than 500,000 inhabitants that represents at least 25% of the LLM population.

B.4.5 Population-Weighted Population Density

Municipality-level population densities are derived from the same data sources as in Ap-
pendix B.4.4. We then compute the LLM-specific population-weighted average of these densi-
ties.

B.4.6 Remoteness

Based on a second OECD typology (Dijkstra & Poelman, 2008; Brezzi et al., 2011), we classify
an LLM as remote if 50% of its inhabitants or more live in remote municipalities. Remote
municipalities are municipalities that exhibit driving distances to the nearest urban centre (a
municipality with 50,000 inhabitants or more) of more than 60 minutes. To calculate the driving
distance from each of the municipalities to every urban centre, we draw on Open Street Map
data and Stata’s OSRM package.

B.4.7 Population-Weighted Driving Distance to Urban Centres

Municipality-level driving distances to urban centres (i.e., municipalities with 50,000 inhabi-
tants or more) are derived from the same data sources as in Appendix B.4.6. We then compute
the LLM-specific population-weighted average of these driving distances.

B.4.8 Education Groups

Like total and sectoral employment data, education data come from the Italian population
census that records residents with a diploma (medium educated) as well as people with a
laurea degree or above (high educated) on the LLM level between 1971 and 2001 and on the
municipality level in 2011. More precisely, data are drawn from the same census data described
in Appendix B.4.2. We then assign 2011 municipalities to LLMs using the same procedure as in
Appendix B.4.2. Subsequently, we aggregate numbers of medium- and high-qualified residents
at the LLM level and calculate education-group shares, dividing the LLM-specific number of
people with a medium or high education by the LLM-specific population aged 25 and over.?¢
The share of low-educated people is calculated as a residual.

35 See https://www.istat.it/it/archivio/113712.
36 See Appendix B.4.10 for information on data sources for age groups.
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B.4.9 Population

Population data are available on the LLM level for 1971, 1981, 1991 and 2001 and on the
municipality level for 2011. In particular, data are drawn from the same census data described
in Appendix B.4.2. We again assign 2011 municipalities to LLMs relying on an equivalent
procedure as in Appendix B.4.2 and aggregate data for all years at the LLM level.

B.4.10 Age Groups

Similar to total and sectoral employment data, age-group data come from the Italian popu-
lation census that records age groups on the LLM level between 1971 and 2001 and on the
municipality level in 2011. More precisely, data are drawn from the same census data described
in Appendix B.4.2. We then assign 2011 municipalities to LLMs relying on an equivalent proce-
dure as in Appendix B.4.2. Subsequently, we aggregate the number of people aged 0-24, 25-44,
45-64 and 65+ at the LLM level and calculate age-group shares by dividing each age group’s
population by the sum of all age groups, which is equivalent to the LLM-specific population.

B.4.11 Foreign Residents

Information on foreign residents at the LLM level is available for 2001 and 2010 via the above-
mentioned interface-data by the Italian National Statistical Office.3” Municipality-level data
for 1990 are provided directly by the Italian National Statistical Office. We assign 1990 munic-
ipalities to LLMs using the same procedure as in Appendix B.4.2. Subsequently, we aggregate
the numbers of foreign residents at the LLM level.

B.4.12 Wages

Monthly gross wages for 1991, 2001 and 2011 at the LLM level are provided by the National
Social Insurance Institute (INPS). Note that this dataset is only available for 941 out of 955
LLMs (for the remaining LLMs, data would come from less than 10 enterprises). We deflate
the wages for each decade by the (January) consumer price index of the respective year, which
is reported on the homepage of the Federal Reserve Bank of St. Louis.?®

B.4.13 Unemployment

Unemployment data are available on the LLM level for 1971, 1981, 1991 and 2001 and on
the municipality level for 2011. More precisely, data are drawn from the same census data
described in Appendix B.4.2. For consistency, we use data on economically active people
looking for employment ( “in cerca di occupazzione”). We then assign 2011 municipalities to
LLMs using the same procedure as in Appendix B.4.2 and aggregate data for all years at the
LLM level.

B.4.14 Industry Employment

We extract business-census data on 2-digit 1991 ATECO industries by 1981 LLMs from the
above-mentioned interface data by the Italian National Statistical Office for 1971, 1981, 1991
and 2001.3° For 2011, data on 3-digit ATECO 2007 industries at the municipality level are
provided by the Italian National Statistical Office.

3T See https://www.istat.it/it/archivio/113712.
38 See https://fred.stlouisfed.org/series/ITACPTALLMINMEL.
39 See https://www.istat.it/it/archivio/113712.
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We then (1) merge municipalities to 1981 LLMs using an official crosswalk and (2) map
3-digit ATECO 2007 to 2-digit ATECO 1991 industries based on official conversion tables to
obtain a panel dataset on 2-digit ATECO 1991 industries at the 1981 LLM level. Note that
2-digit ATECO 1991 industries correspond one-to-one to NACE Rev. 1 2-digit industries.

B.4.15 NUTS-Region IDs

We assign each LLM to a NUTS-1 and NUTS-2 region, depending on the location of the LLM
centroid.

B.5 UK
B.5.1 LLMs

We draw on 1984 British LLMs (Travel-to-Work Areas, TTWAs), which are aggregations of
British wards (England and Wales) or postcode sectors (Scotland), based on 1980s commuting
data. The classification and aggregation procedure is described in detail in Department of
Employment (1984) and Coombes et al. (1986).

Note that we do not extract data for LLMs in Northern Ireland. Moreover, we merge
several LLMs for consistency. In particular, we merge the TTWAs Aberdeen and Huntley,
Barnstaple & Ilfracombe and South Molton, Bideford and Torrington, Dumfries and Lockerbie,
Dunoon & Bute and Islay Mid Argyll, Elgin and Keith, Inverness and Badenoch, Kendal and
Windermere, Perth and Crief, Skipton and Settle, Thurso, Sutherland and Wick, as well as
Llanelli and Carmarthen.

B.5.2 Total and Sectoral Employment

To derive total and sectoral employment data by LLMs, we rely on the UK population census
that records employment data on the travel-to-work-area or enumeration-district level, at least
since 1961. Corresponding data are provided by the Office for National Statistics via Nomis*’
or by the UK Data service via Casweb*' and Infuse*?.

Specifically, we use the number of employees in 1971 to approximate employment at the
start of the 1970s, the number of employees in 1981 to approximate employment at the start
of the 1980s, the number of employees in 1991 to approximate employment at the start of the
1990s, the number of employees in 2001 to approximate employment at the start of the 2000s
and the number of employees in 2011 to approximate employment at the start of the 2010s. As
censuses before 2001 provide employment data mostly in the form of 10% samples, we multiply
relevant statistics by a factor of 10.

To obtain travel-to-work-area statistics, we map the centroids of enumeration districts to
1984 travel-to-work areas using GIS boundary data provided by the UK data service.*3

In addition to total employment, we also extract employment in the different industries.

B.5.3 Female Employment

Total female employment is drawn from the same census data described in Appendix B.5.2.
We aggregate this data to LLMs using an equivalent aggregation procedure.

40
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See https://www.nomisweb.co.uk/.

See http://casweb.ukdataservice.ac.uk/.

See http://infuse.ukdataservice.ac.uk/.

43 See https://borders.ukdataservice.ac.uk/bds.html.
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B.5.4 Degree of Rurality

To identify rural areas, we primarily draw on population data at the ward level** from the 1971
Census as well as on surface data from 1971 boundary data.*®> We then assign wards to LLMs
using the same procedure as in Appendix B.5.2.

Subsequently, we calculate ward-specific population densities and apply an OECD typology
(OECD, 1994) that classifies wards as rural if the population density falls below 150 inhabitants
per square kilometre. Relying on the same OECD typology, we then divide LLMs into three
types depending on their degree of rurality. First, we classify an LLM as rural if the share of
its population living in rural wards exceeds 50%. Second, we classify an LLM as intermediate
if the share of its population living in rural wards ranges between 15% and 50% or if it contains
a city with 200,000 to 500,000 inhabitants that represents at least 25% of the LLM population.
Finally, we classify an LLM as urban if the share of its population living in rural wards remains
below 15% or if it contains a city with more than 500,000 inhabitants that represents at least
25% of the LLM population.

B.5.5 Population-Weighted Population Density

Ward-level population densities are derived from the same data sources as in Appendix B.5.4.
We then compute the LLM-specific population-weighted average of these densities.

B.5.6 Remoteness

Based on a second OECD typology (Dijkstra & Poelman, 2008; Brezzi et al., 2011), we classify
an LLM as remote if 50% of its inhabitants or more live in remote wards. Remote wards are
those that exhibit driving distances to the nearest urban centre (a municipality with 50,000
inhabitants or more) of more than 60 minutes.

To identify urban centres, we draw on 1971 population data at the district level (“UK
municipalities”), excluding all rural districts (these districts do not contain cities, but are
composed of multiple smaller entities) as well as some other districts that do not contain a city
with 50,000 inhabitants or more.

To calculate the driving distance from each of the wards to every urban centre, we draw on
Open Street Map data and Stata’s OSRM package.

B.5.7 Population-Weighted Driving Distance to Urban Centers

Ward-level driving distances to urban centres (i.e., municipalities with 50,000 inhabitants or
more) are derived from the same data sources as in Appendix B.5.6. We then compute the
LLM-specific population-weighted average of these driving distances.

B.5.8 Education Groups

Education data come from the same census data described in Appendix B.5.2.

We classify employees as high-qualified if they have a degree. This includes individuals with
degrees or above in 1971, individuals with degrees or professional vocational qualification in
1981, individuals with diplomas, degrees or higher degrees (levels a, b and ¢) in 1991, individuals
aged 16-74 with a level-4 qualification in 2001, as well as individuals aged 16 or more with a
level-4 qualification in 2011.

44 We use population figures at the ward instead of the enumeration-district level when defining the degree

of rurality as this is common practice in similar calculations by the OECD or EU.
45 See https://borders.ukdataservice.ac.uk/bds.html.
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To derive an indicator for the workforce share of high-qualified inhabitants, we divide the
number of high-qualified inhabitants by the population in an LLM aged 25 and over for all years
except for 2001.4¢ For 2001, we use the number of inhabitants aged 25-74 as the education
data are only recorded for inhabitants aged 16-74.

For 2001 and 2010 we also derive the workforce share of medium-qualified individuals,
dividing inhabitants with level-3 qualifications by the number of inhabitants aged 25-74 (2001)
or 25 and over (2010) and calculate the workforce share of low-qualified individuals as a residual.

Subsequently, we aggregate data at the LLM level, relying on a procedure equivalent to that
in Appendix B.5.2.

B.5.9 Population

Population data come from the same census data described in Appendix B.5.2. We then
aggregate data at the LLM level, relying on a procedure equivalent to that in Appendix B.5.2.

B.5.10 Age Groups

Age-group data (0-24, 25-44, 45-64 and 65+) come from the same census data described in
Appendix B.5.2. We then aggregate data at the LLM level, relying on an equivalent procedure
as in Appendix B.5.2.

B.5.11 Foreign Residents

To approximate the number of foreign residents, we use data on individuals by country of birth,
based on the same census data described in Appendix B.5.2. We then aggregate data at the
LLM level, relying on an equivalent procedure as in Appendix B.5.2.

B.5.12 Unemployment

Unemployment data come from the same census data described in Appendix B.5.2. We then
aggregate data at the LLM level, relying on an equivalent procedure as in Appendix B.5.2.

B.5.13 Industry Employment

We extract data from the Business Register and Employment Survey (BRES), which is available
via Nomis.*"

For 1992 and 2001, the UK standard industry classification (SIC) 1992 is identical to NACE
Rev. 1 up to at least the 2nd digit. For 1971, BRES records data on the 2-digit SIC 1968, for
1981 it records data on the 2-digit SIC 1980 and for 2011 it records data on the 4-digit SIC 2007
level. We use proportional crosswalks by Jennifer Smith?® to map these classifications to SIC
1992/NACE Rev. 1. For the years before 2011, data are available at the travel-to-work-area
1984 level. Since the 2011 data are only available at the enumeration-district level, we again
map centroids of enumeration districts to travel-to-work areas.

B.5.14 NUTS-Region IDs

We assign each LLM to a NUTS-1 and a NUTS-2 region, depending on the location of the LLM
centroid.
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See Appendix B.5.10 for information on age-group data sources.

See https://www.nomisweb.co.uk/.

See https://warwick.ac.uk/fac/soc/economics/staff/jcsmith/sicmapping/resources/
proportional.
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