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Regional human capital inequality in Europe

In the long run, 1850 — 2010
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Abstract

Human capital is an important factor for econommd @ocial development, as has been
underlined by recent theoretical models. A rangecaftributions has focused on the
international evolution of human capital over thstldecades and beyond. However, the
regional dimension of human capital in Europe remainsufficiently explored,
particularly in a long-run perspective. For thiagen, this paper addresses this gap in the
literature and highlights the regional evolutionfefman capital in Europe between 1850
and 2010 by using numeracy, literacy and educdtatt@inment proxies. The results show
that intranational inequalities in human capitatdhalways been important and are in a

number of cases more important than internatioifdrdnces.
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1. Introduction

Human capital has obtained considerable attentam both researchers and public policy
makers recently and in the more distant past. Hucagital is often assumed to positively
affect a variety of socio-economic factors sucheasnomic development (Lucas 1988,
Romer 1990, Galor 2005a, b, Galor 2012), democaacyhuman rights (McMahon 1999,
Sen 1999, Beach 2009).

Nevertheless, many authors concentrate either enrgbent development and
significance of human capital or on its evolutionhistory. For example, Gennaioli et al
emphasise in a recent seminal contribution thedipaunt importance of human capital in
accounting for regional differences in developmentthe world today (Gennaioli et al
2013, p. 105). If human capital has such a strikexplanatory power for regional
inequalities, then a better understanding of tiséohical origins of current regional human
capital differences appears to be fundamental topcehend economic development. Are
regional inequalities in human capital, then, adpat of the modern times or are they a
heritage from a distant past? The fact that theogeain Union has witnessed a rise in
regional inequalities in recent years makes ttggasstill more urgent. New insights in this
area are also relevant for developing countrieclwican take lessons from the historical
European experience to foster their regional dgarekmt.

There are already some studies that establishkébktween historical and more
recent human capital data. However, these stugieisally take as the basic unit of
analysis either the country level to make inteoral comparisons (e.g., Barro and Lee
2001, Morrisson and Murtin 2009) or they take tegional level to focus on one country
(e.g., Felice 2012). In fact, studies that focusttom regional level in Europand take a
long-term approach, bringing together current deith distant historical ones, are rare.

When it comes to regional human capital the lackfafrmation is even more striking.



To fill this gap in the literature, this paper exas for the first time the long-term
evolution of human capital in Europe at the regideeel. To this end, we construct a new
and large database on human capital between 185QCG40 from a multitude of sources.
More specifically, we employ different indicatorsrfsubsequent periods of time. In
particular, we use three proxies: numeracy, litgrand educational attainment. These
proxies have some important characteristics in commnwvhich make them particularly
appropriate for the study of their respective tipegiod. In this way, we can underline the
regional evolution of human capital by taking irsocount the years 1850, 1900, 1930,
1960, 2000 and 2010. In particular, we consideretmving inequality in human capital,
employing several standard measures, such as #fécant of variation (CV), the Gini
coefficient and the Theil index. The use of diffgrendicators at the different points in
time does not allow a direct comparison of inedguadver time, so that we focus on the
common patterns at each point. For a better cosgariwe also adapt historical regional
boundaries to current NUTS 2 regions. In total, lvewe between 160 and 340 NUTS 2
regions in our database for the different years.

The results show that intranational inequalitieshumman capital have been
important at the different points in time. Regiomkififerences are in many cases quite
persistent and are in a number of cases higherititamational ones. Convergence takes
place in literacy between 1900 and 1960 and in &tlutal attainment between 200 and
2010. The inequality measures highlight importaariations in inequality between
countries throughout time. These findings underlthe limitations of cross-country
analyses and the need for further human capitabrel at the regional level in Europe.

The paper is structured as follows: first, we higiil some of the most important
contributions in the human capital literature thetke long-term comparisons or trace the

long-term evolution of human capital in Europe. Téecond part explains the basic



underlying methodology and portrays the differesiadsources that have been used in this
study. Subsequently, the results on the regionalugen of human capital and on the

regional inequalities are highlighted. Finally,anclusion sums up the paper.

2. Human capital formation in Europe in the long run

Human capital has been emphasised to be a cruacabrfto improve the lives of
individuals (e.g., Vincent 2000). For example, cant to the first exogenous growth
models, endogenous growth models have stressednih&rtant role of human capital
(Lucas 1988, Romer 1990). Human capital enteroimesof these models as a separate
factor in the production function. Human capitalusderstood as one form of capital
(alongside physical capital and other forms) whatlows to use this concept for growth
accounting’ Furthermore, a long-run view on economic growtls baen proposed by
Unified Growth Theory (e.g., Galor 2005a, b). Uedfi Growth Theory highlights that
human capital is essential for the creation of g growth. However, human capital is a
theoretical concept that cannot be measured easipirically. This is especially true in
the long run. Nevertheless, the literature hasgmtard different proxies for the long-run
formation of human capital in Europe. In particuliaris possible to trace its evolution in
Europe by the use of numeracy, literacy and bookuyoetion.
A’Hearnet al. (2009) provide information on numeracy (i.e., &BCC index) on

a number of European countries between 1350 and. I8y show that there is a general
tendency of increasing numeracy values over tine. us first focus on western and
northern Europe. Around 1450, the Netherlands \aready more advanced in numeracy

than (the more developed) northern Italy. The $ativeen the north and the south of Italy

% For some principles of human capital theory seekBe(1962) and Schultz (1962).



is apparent in their data because the southernopdialy had very low numeracy levels
both around 1450 and 1500. Data for southern Igalgicking for the centuries afterwards
but we know from Hippe and Baten (2012a) and Fel@2) that important differences
were still visible at the beginning of the ™@entury which became consecutively less
pronounced until around the middle of thé"2@ntury. According to Felice (2012), there
was a renewed (but small) tendency of divergent¢kdardecades after 1960.

The differences in the other western and northarofiean countries between
1600 and 1850 are less striking. The UK was a naoyeteader in 1700 but other
countries such as Denmark, the Netherlands, Belgknance and Norway reached soon
higher numeracy levels. Belgium appears to have haée rapidly advancing as its catch-
up phase was relatively short between 1700 and.1800

On the other hand, A’'Heat al. (2009) also show the evolution of many central
and eastern European countries. These countriegdretally lower numeracy values than
their western and northern European counterpart&ermany, there was a similar divide
as in Italy in 1700 but this time it is not a clegographical criterion but a religious one:
the Protestant regions were more advanced in naeyéhan the Catholic ones, giving
further evidence to theories underlying the positinfluence of Protestantism on human
capital such as Weber (1958) and Becker and Woessr(2009). Central European
German speaking countries (Germany, Austria, Swérd) had higher numeracy than
countries to their east in 1700. Nevertheless, |aitier progressed throughout the time
period whereas Protestant Germany fell back betw&#0 and 1800, Switzerland
becoming the numeracy leader in front of Austriad doland. This description of
numeracy has until now been limited to the couményel (with some exceptions) but
different projects are underway that will also hight more regional differences within

these countries in numeracy in the near future &ws® Juif and Baten 2012). These new



projects will considerably improve our understargdam the formation of human capital in
the European regions in the very long run.

Second, research on literacy has allowed furtheiglis into European human
capital formation. For example, Houston (2001) rays the evolution of regional male
literacy in western Europe from before 1700 unfilFQ. He defines a threshold (i.e., at
least 50 % of males between 20 and 50 years habve literate) and divides the European
regions and countries into different categoriesesehcategories show when a region has
surpassed this threshold level. Similar to the @vah in numeracy, Houston indicates that
Germanic countries (Germany, Switzerland, the N&hds, Sweden) were the leaders in
literacy, having surpassed the threshold alreadiyr&d 700. This might also be due to the
fact that those countries were at least in partteBtant countries. The south-east of
England and the larger Edinburgh areas in Scotlamide similarly quick as the
aforementioned countries. Moreover, literacy sprgaiually to neighbouring regions in
Belgium, France and northern ltaly as well as ®dther regions in Great Britain (except
Wales) and Iceland until 1790. Geographical proiinaippears to have been a decisive
factor in the diffusion of knowledge in general asfditeracy in particular.

The pattern is still visible but less striking tte regions surpassing the threshold
until 1850. French men from almost all regions Ineeaby majority literate during this
time period. Exceptions are the Celtic region oktBgne, some central regions and
Corsica. It is possible that the language barrigicivseparated some of these regions from
their French speaking neighbours played a role. fidre same suggestion can be made for
the late progress in Wales and Ireland. The stroldghof Gaelic speaking regions in
Ireland’s western part only surpassed the threstalil 1900. However, one has to keep in
mind that literacy is defined by reading and wagtia particular language (often the official

and not the regional language) and this might Hassed the results here. In Spain, the



northern-central regions were the literacy leadbfsst other Spanish regions surpassed
the limit only until 1900 (except in the south whet took even more time). In the same
class fall the north-western regions in PortughE temaining regions in Ireland and

France as well as the north to central Italianaegi Finally, the last European regions
became by a majority (male) literate, except faneaouthern and northern Portuguese
regions which were the last ones to achieve thestuld until 1970.

More generally, there are different databases aviailfor the second half of the
19" century until today. These are in part internatlodatabases, including European
databases mostly at the national level or somet@iesring to large regions constituting
those countries. Some of the most well-known aoeiged by Banks (1971), Flora (1983),
Benavot and Riddle (1988), Barro and Lee (2001)chill (2003), De La Fuente and
Doménech (2006), Cohen and Soto (2007) and Morrisstd Murtin (2009) (see an
overview in Table 1). One has to add that thesebdaes are not always independent from
another. In particular, the most recent ones angaimh constructed from earlier databases
and take different measurement and correction ndsthAs can be easily seen, the most
popular proxies for the last decades have beena#idnal attainment and years of
schooling. The discussions and the intention torawe these databases underline once
more the need for more and better data (e.g., Kmuagd Lindahl 2001, De La Fuente and
Doménech 2006).

Nevertheless, even given these ongoing improvenarite international country
level, the regional level is still not adequatedpresented in Europe. Only for the last 10 to
15 years are comparable regional data availabpecesly from the European Statistical
Office Eurostat. If one wants to go back furthertime, data collection becomes much
more difficult. This is true in particular if ons interested not only in western but also in

eastern Europe. This is surprising given the stgkielevance of human capital for the



economy and the importance of regional differenceshuman capital. Accordingly,
Cipolla believes that the use of national averdfy@sa number of cases [...] conceal
internal differences that are as interesting arghiicant as international variations”
(Cipolla 1969, p. 15-16). Therefore, how has huncapital in the European regions
evolved in the European regions? Have regionaluakties really been important? And if
so, have they been as important as internatiores ¢or even more important)? This paper

makes a first step to fill this gap in the literatu

3. Methodology and data

For the comparison of regional human capital in fitveg run it is important that the
employed variables follow some basic common priesipClearly, this is a difficult task
as, theoretically, there are many different posisiés to measure human capital. However,
in practice their number is substantially reduces do lacking data availability in the
different European countries. For example, theaisecome-based approaches (e.g., using
the skill premium) are not possible at the Europesagional level. Therefore, we use an
education-based approach to human capital. Moreifgdly, we use three education
variables that may each be considered the repagsentariable of their respective time
period.

The first variable is numeracy, calculated by tke af the age heaping method. It
is still a rather recent method but has becomery dgnamic research field as evidenced
by the number of publications over the last yearg.( A’'Hearnet al. 2009, Manzel and
Baten 2009, Crayen and Baten 2010a, Hippe and B#i#Ra). Numeracy is a particular
appropriate proxy if the aim is to measure humapitaain early periods of human

development. This proxy can be employed until ¥ 2entury in many European



countries and in some of them even later on. Beceagional data for other human capital
variables is much more restricted and less broadeimgraphical coverage, it may be
expected that this method will still have more ®sscand more contributions in the future.
The details of this method have already been dészlisn other publications (see e.g.,
Hippe and Baten 2012a, Hippe 2012b). Thus, we dagoaanto more detail in this paper.
Let us only mention that there are characteristigping patterns on ages in historical and
even in some currently less developed countriesisuges. In particular, a part of
individuals did not report their exact age but rdeeh it on 0 and 5. The most important
reason for this was that they did not know and vwerteable to calculate their age. It can be
shown that one can measure numerical capacitiemkiygg advantage of this rounding
pattern. In practice, the ABCC Index is defined as

14 72

ABCCj, = 125 — 125 x <Z nsl-jt/z nl-jt), (1)

i=5 i=23
wheren is the number of all observations and the number of years in regipat point in
timet. Numeracy is used to measure human capital arb854.

Second, the next variable is literacy. Literacynieasured by the ability to ‘read
and write’. This proxy has been used for a longetend is still used in many international
publications today (see e.g., UNESCO 2005). Intsltomeasures the reading and writing
abilities of individuals as stated to census takeras filled out in census forms. We take
one common definition for literacy that was usedhie earlier decades of the"26entury
and that is similarly used until today:

N N
Literacy;s = Z rWijt/Z Nijt, (2)

i=10 i=10

* For more details see appendix.



whererw is the number of individuals who are able to ‘reaa write’ andN is the total
number of years of age. Unfortunately, some coestdo not collect information on the
literacy of the total population, as is the cage far the Scandinavian countries at the turn
and the first decades of the"2@entury. Hence, they cannot be included in thislyst
Finally, literacy as the measure of the educatiotm® population is progressively replaced
by the level of educational attainment during tb& @entury in most countries.

Therefore, the third and last variable is educaiattainment. It is one of the
standard measures used in today’s official pubboatand has been widely used in the
literature on human capital today and in the repast (and in part beyond) (e.g., Redding
and Schott 2003, Lépez-Rodriguet al. 2005, Breinlich 2006, Rodriguez-Pose and
Tselios 2011). It measures the share of individuhlat have surpassed a certain
educational threshold level, in particular primasgcondary or tertiary education. Clearly,
education systems vary importantly throughout Earapd have been subject to changes
throughout history. This makes it more difficultdompare educational attainment. Still, it
is possible to obtain a level of sufficient stamlisation which allows to compute human
capital values. This is common practice in inteoral publications in general, comparing
different countries in the world, and in publicaisoon Europe and the European Union in
particular. Eurostat provides standardised measfmesll of its members. A further
advantage of taking regions as the unit of analgsisompared to countries is that the
regions are bound to the same educational systeinhave to adhere to the same ruling
principles. Therefore, within country comparisome generally not biased by differences
in the education systems. We measure educaticaa@ent in the following way:

N N
Notlowedu;; = 1 — [Z leijt/z nl’jt]: 3)

i=15 i=15
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wherele is the number of individuals who have achievedimary, primary and lower
secondary education as highest level of educatioimas the number of all individuals.
We have opted for this definition because both mame and literacy indicators are
proxies of rather basic human capital. In contri@iiing e.g. the share of individuals with
tertiary education would clearly be an indicatornobre advanced human capital. This
measure would be less revealing on the abilitieth@foverall population. For this reason,
it appears more appropriate to choose a proxyherattainment of rather low education.
This proxy captures the basic attainment of theepbpulation.

Apart from providing some descriptive evidence egional inequalities, we also
use more analytical tools. In particular, we uségived indexes of dispersion to analyse
regional inequalities. More specifically, we use ttoefficient of variation (CV) as our

regional inequality measure. The CV is defined as
o
cV = i 100, (4)

whereo is the standard deviation of regional human chpi#dues and pu represents the
average population-weighted human capital valués Teasure is especially appropriate
for our study because it is a number without dinmrs and thus enables an easy
comparison between the countries of our datasethwdie characterised by very different

mean values. As an alternative standard measuigeqtiality, we construct population-

® This definition is based on the availability oftaldy Eurostat, referring to ISCED levels 0 to &tdthat
the Eurostat data are derived from the EU Labourcd-&urvey and refer to the “economically active
population”, including both employed and unemplojrdividuals and following the principles set up thg
ILO (see e.g., ILO 1982). In contrast, the censat dor Russia in 2012 refer to the overall popoilat
Alternatively, it is also possible to take the agege of 25 to 64 years old for the countries mtegi by
Eurostat. Because both age ranges are correla@350%, the results do not importantly change wimng
the alternative age range. We prefer the definiibages above 15 years because it allows us lodedhe
data on Russia in 2010 and enables easier compavifio literacy.
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weighted Gini coefficient8. This standard measure allows us to countercheckCau
results.

For long-term comparisons, although it is cleart #sach of our human capital
variables does not measure exactly the same d#islmi human capital, it is important that
the variables have some common characteristianpoove their comparability. There are
several features that are common or at least sin@lall three variables which underline
the meaningful use of these variables in the ptestedy.

First, all variables are in some sense represgatafithe contemporaneous period
at which they were collected. More specificallye goroblem that arises is that often only
one educational variable is provided in a censu®arly censuses, no direct educational
variable (such as literacy) is provided in manyesasvhich is why the use of the age
heaping method to calculate numeracy values isogpiate. Later on, literacy emerges as
a standard educational variable. When literacy I¢evaae relatively high (and thus
numeracy levels even more so), censuses often begaport educational attainment, with
illiteracy as the category for the lowest educatloattainment (i.e., no educational
attainment at all). Therefore, educational attainivieas become today a standard variable
for education. However, the simultaneous use efrdity as a part of the educational
attainment variable does not allow a clear comparibetween both ‘independent’
variables. Such a pattern can be found for a nurmbeountries such as Italy and Russia.
In consequence, it appears reasonable to emplandisé basic indicator of human capital
(i.e., numeracy) at the beginning of the perioé&ntla more advanced one (literacy) and
finally a current standard educational variableu@adional attainment). Clearly, the use of
one variable throughout the period would improvemparability. However, neither

numeracy nor literacy can be used after the beginai the middle of the 30century and

® See Jenkins (1999/2010) for details of calculation

12



no other variable is available at the regional léeethe whole of Europe throughout time.
Our use of several proxies is, therefore, currethiéybest available way to show regional
inequalities over a longer time period.

Second, the human capital variables are well catedl with each other. For
example, the literature has shown that there i®seaorrespondence between numeracy
and literacy levels in censuses from the US (A’'lHear al 2009), developing countries
(Hippe 2012a) and Europe (Hippe and Baten 2012péiR012a). In these studies, it was
possible to derive numeracy and literacy valuemftbe same census and for the same set
of regions’ Moreover, Crayen and Baten (2010) have shown theelation between
historical numeracy and schooling.

Third, all educational variables have mostly beglewdated (or are in part directly
taken) from official census publications or officeurveys. These official documents are
generally intended to provide public policy makarsl the general public with indications
on the state of the population in different corgexthey may be better suited than other
rather unofficial documents. For this reason, tlhenmon underlying document types
underline the methodology common to all variables.

Fourth, some of the variables may be argued to beeror less direct output
measures. This is clear for the case of literacgretthe ability to ‘read and write’ is
measured. This is also true for numeracy althobghoutput has to be computed from an
age distribution. In view of educational attainmetitis is also the case for tertiary
education. Even though one may consider secondirgaéion not to be a direct output
measure, it is still a relevant variable charaststiby distinctive regional inequalities. In

particular, early school leavers play a significaole here. They are those individuals

" See in particular Hippe (2012a) for a detailedasion and analysis of this relationship betwagnaracy
and literacy.
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“who leave education and training with only lowexcsndary education or less, and who
are no longer in education and training” (Counéithee European Union 2011, C 191/01).
The Council of the European Union confirms thas iesue is important. It stresses that the
reduction in the number of these early school |leai® essential to achieve some of the
key objectives of the Europe 2020 strategy (Coumitihe European Union 2011). Still in
2009, the early school leavers constituted a sbiatd.4 %° This arguably still (too) high
share illustrates that the successful accomplishroémprimary education and parts of
secondary education cannot be taken for grantethéomwhole population until today. In
consequence, this has even more so been the cdeegast.

Fifth, all numeracy, literacy and educational aitaént measures are considering
an important part of the total population. In otlnrds, they are not restricted to some
particular social groups in society such as mifiteecruits or married couples which are
commonly used to approximate literacy by using aigre rates. Furthermore, they
normally consider both sexes (not only males) intiast to military recruitment data.
Thus, all variables are a measure of the basic hurapital of the overall population and
are not subject to biases that may arise whenaphyrt of the population is considered.

Sixth, and directly connected to this, one showdstder a similar part of the
population with regard to age. All variables arencaonly defined by the use of a certain
age threshold, i.e., they only take into accourg thdividuals above a certain age
threshold. Numeracy takes account of the great nibajof the individuals that constitute
the population of the other two variables. In capusnce, all proxies measure the share of

individuals that have similar years of ages.

8 Therefore, the goal of the Europe 2020 stratedy i®duce this share to 10 % until 2020 (Countihe
European Union 2011).
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Finally, the seventh and maybe the most importaniroon characteristic for the
actual measurement of human capital is the dedmibof the variable at stake. All three
variables are defined by an identical value rang&hvgoes from 0 (or 0 %) to 100 (or
100 %). The reason for this is that every varialmasiders the share of individuals that
have some form of education. The rest of the idtials does not have this attribute. In
other words, every variable is derived from a bmardicator. In consequence, all
variables are subject to the same advantages aadw@dintages inherent to share measures
(for consequences see also Hippe 2012b). This cammeasurement framework makes it
particularly appropriate to consider numeracy,rdity and educational attainment for
estimating regional human capital in Europe frorb@antil today.

Given this number of common features, human capdthd have been collected
from a variety of sources. First, the data on namyerhave been taken from the large
database by Hippe and Baten (2012a). Second dytefata have been added for 1900 and
1960 from the census publications of the differBatopean countries under study (see
appendix for more details). Moreover, the datarrafg to 1930 have been taken from
Kirk (1946). Finally, educational attainment date 2000 and 2010 have been collected
from Eurostat (Eurostat 2011). They have been sumpphted by census data from Russia
in 2010?

Finally, the consideration of a long time scaleessttates the use of a common
framework for the classification of regions. Othemsy the results would lack
comparability throughout time. For this reason,hage used the NUTS classification. The
NUTS classification is the official European cldissition which has been developed by

the European Union. Clearly, the historical regioh&urope do not always correspond to

® The Russian census data have been classifieddingdo similar classes as specified in the Eutaiasa,
i.e. ISCED levels 0 to 2.
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the current ones. Spain and France are good examglere this is largely the case.
Eastern Europe is a quite different matter as esspiave broken up and important border
shifts occurred during the last 150 years. To ¢md, the historical regions are adapted as
best as possible to fit the current regions. MgrecHically, we standardise our approach
by using NUTS2 regions. NUTS2 regions are for eXaniperégionsin France or the
Regierungsbezirken Germany. In this way, we construct a databasi W60 to 340

NUTS 2 regions depending on the considered year.

4. Results

4.1 Evolution of human capital in the European regions,1850-2010

A first intuition on the overall evolution may bernved from descriptive statistics for all
human capital variables. They are given in Tabld@fore 2010, we have the highest
number of regions in 1850, taking advantage ofl#nge database by Hippe and Baten
(2012a). The number of observations is decreasimingl the 28 century until the most
recent data for 2000 and 2010. Interestingly, altfiothe indicators and the time periods
are very different, the descriptive statistics shbat not only the number of regions but
also the standard deviation, minimum and maximuilegare very similar in 1850 and
2010.

Overall, we may summarise that there is sufficiartation for all variables at all
points in time to obtain relevant and pertinenuless The definition of literacy between
1900 and 1960 is (almost) identical so that we make some general comments on its
evolution. Note, however, that not always the sametries are included (in particular the
data for 1960 refer only to peripheral Europeanntaes). Nevertheless, as one would

have hypothesised, literacy is progressing ovetithe period 1900 to 1960 and regional
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inequalities decrease as literacy approaches itsinmian level. Moreover, one may
indicate that the number of observations and te&idution of our measure of educational
attainment in 2000 are relatively similar to tha$diteracy in 1930. Data on more regions
become available in 2010, but the minimum and meanes show that educational
attainment is progressing until the present.

Let us now turn to the more detailed analysis ef data. Due to the different
points in time covered in this paper, we limit @amalysis of each point in time to the most
important aspects and discuss the most noticedlaleges. To begin with the data on the
ABCC around 1850, Hippe and Baten (2012a) note thatmost important regional
differences exist within Bulgaria, Serbia, Spain &ussia (see also the standard deviation
in the data appendix). There is also an importanthrsouth difference in Italy and France,
to a (much) lesser degree the reverse can be $aMowvay. Spain appears to be
characterised by a core-periphery pattern. The oagtussia is more complicated: the
Caucasus region and the Belarusian regions ardéet® numerate while in particular
Estonia has the highest numeracy values. The latgrbe attributed to their historical and
cultural ties to the most advanced countries @rdity (and numeracy) in Scandinavia.

In the next step, we consider literacy in 1900. &se literacy did not yet attain
its maximum value in many countries, there is meggonal variation than in the ABCC.
Figure 1 shows regional literacy rates in 1900 @se the data in the appendix). To our
knowledge, it is the first time that such a map baen produced for the turn of the
century. Thus, it constitutes in itself a contribatto the existing literature. It shows that
the regions with the highest literacy rates weated in central and northern Europe. In
addition, the Scandinavian countries, the NethddanGermany, Luxembourg and
Switzerland can be assumed to have literacy rdiegea90 %, so that they would fall into

the highest literacy category. These are the cmstvhich have historically been the
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leaders in literacy (see Houston 2001). It is asesimilar argument to Kirk's (1946)
reasoning for 1930. Therefore, we argue that thaoe is well justified. Furthermore, the
map gives an overall impression of a core-peripneodel, with central Europe at its core.
Still, there are a number of regions that perforettdy or worse than one would expect
from their pure geographical location. For examtile, Kosovo region appears to have had
comparatively low literacy levels. On the other tignregions such as Santander in
Northern Spain appear to outperform other regi@wpital regions, such as Madrid in
Spain, Attika in Greece and St. Petersburg in Rudsive the tendency to have higher
literacy. The importance of national administraticend the relevance of literacy in an
urbanised environment are probably important dsivef this pattern. Note also that
Cisleithania (i.e., the Austrian part of Austriattfyary) has a very high range in literacy to
that time (from about 0.2 to almost 1). Regionagualities are also persistent in a number
of other countries between 1850 and 1900. Thihéscase e.g. for Spain, Hungary and
Italy. Less but still important variation is appairéor the regions belonging to the Ottoman
Empire, Portugal and the Russian Empire.

Advancing to 1930 (not shown), many results of phevious points in time are
confirmed, underlining the persistence of humanitahjnequalities. Let us make some
statements on important outliers in the data. BnEe, the island of Corsica has a lower
level of literacy. In general, islands are oftefiedent from the mainland and are often less
developed. In Greece, the Thrace region was annexd®23 so that the fruits of the
government efforts cannot yet be observed. In Rusise two negative outliers Kalmykia
and Dagestan are also different from many otheonsg Kalmykia is the only European
Buddhist region, while Dagestan is a mixed regiothwumerous ethnic (and non-

Russian) groups with a Muslim majority.
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In 1960, the literacy scale already indicates thegional variation has
considerably decreased (Figure 2). For this reasote that the number of considered
countries is limited to less developed regions @stern, eastern and south-eastern Europe.
The highest regional variation can be observedp@ir§ Italy and Serbia. Portugal has the
lowest average literacy rates in Western Europen édawer than most regions in the East.
The northern and larger urban regions of St. Petegs Moscow and Murmansk are
positive outliers in Russia. The patterns are imynaiays similar to the ones found in 1930
and 1900. For example, central northern Spainadéhding region in this country, as is
the northern part of Italy. Although the AustrianHttjarian Empire dissolved after the
First World War, its geographical limits are stilsible more than forty years later. For this
reason, north-western Romania still has higheradg rates than the ‘old’ Romanian
regions (apart from the capital region). On theeothand, the regional differences in
Yugoslavia are still perceivable. Kosovo is stiletregion most lacking in basic literacy,
whereas former Austria-Hungarian regions in the thNan perform better than other
regions. Path dependency is clearly one imporeatufe that emerges from this analysis.

Taking educational attainment in 2000 (not showyg, can include much more
countries. Still, Portugal is at the lower boundeducational attainment. This highlights
the historical continuity of Portuguese low humaapital performance in a European
comparison. Its capital, Lisbon, has significanghar levels of educational attainment.
Nevertheless, Lisbon is still at the very bottomtloé educational attainment of other
countries (except Malta which has still lower edigaal attainment). The highest average
values come from the Czech Republic and Slovakiglwbonstituted one country until
1992. Other former Communist countries have algh l@ducational attainment levels,
such as Poland and Hungary. Given our indicatahimicountry regional inequalities are

relatively small when compared to literacy datalB0D0 or 1930. For example, Italy’s
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regional educational disparities are relatively kn&till the highest inequalities are found
in Spain.

Finally, the current situation in 2010 is highligt by Figure 3. The overall
picture is similar to that in 2000 although somerddes have been added. Thus, Portugal
takes once again the last position on educatiorakldpment. Malta follows. Russian
disparities are relatively small but historicakfdcy leaders are once more significant
positive outliers (Moscow, St. Petersburg, Murmangk general, one can state that
educational attainment has been rising during trst flecade of the 21century. In
particular, the heritage of educational policiesfarmer Communist countries in central
Europe is clear given the high values for educali@itainment. Nevertheless, regional
inequalities are striking until the present, unidény the importance of the regional level
for academic research and policy makers.

After these first comparisons in the long run, Wwewdd take a more specific look
at the changes from one point of time to anotheve®sthe fact that our three human
capital variables are not directly comparable, wepleasise the changes in literacy
between 1900 and 1960 and in educational attainbetnteen 2000 and 2010.

In Figure 4 we consider the initial literacy raties1900, 1930 and 2000 and
compare them with the subsequent growth over thé years. We define the annual
growth rate as

HC;./HCjr

t—T ®)

AHCjyp =

whereHC is the human capital variabl¢HC is the annual growth rate in human capital,

a regiont is the latter point in time antis the initial point in time. Note that the dataise

importantly reduced in 1960, so that we have feseservations when considering 1960.
The part on the top of the figure (a) shows thisecéor literacy in 1900 and

growth in literacy between 1900 and 1930. We findlear convergence scheme where

20



those regions with the highest literacy rates (Hngs closest to the maximum literacy
limit) grow the least, and those with low litera@tes grow much stronger. Still, there are
a number of regions that underperform in this respgenerating noise at the lower end of
the distribution. These regions come particularmtyrf the Russian Empire, Yugoslavia and
Portugal. Among others, these low performances beagerived from the effects of the

Russian Revolution, the First World War, the candion and formation of new regions

and countries. But also positive outliers can hentb For example, the highest growth is
found for Albania and the second highest for Arraeni the top-left corner, being at the

same time at the very end of the literacy scalesttmgy with Azerbaijan. The most

important negative outlier in the bottom-left carng the Russian region Dagestan, an
ethnically mixed region located north of Azerbaijaith an important share of Muslims.

One could hypothesise that the efforts of the Runrssentral authorities to increase literacy
may have not been very effective because it hagllonited power in this region.

The same plot for 30 years later (but a lower nunadfeobservations) does not
appear to show so important outliers from the ganeattern (b). Clearly, many regions
have now higher literacy rates, so that one midgt axpect to find important regional
differences in growth rates particularly at middédues of the literacy scale. In particular,
we find that regions whose growth rates were highan others between literacy levels of
40 and 80 % came from Bulgaria and Romania.

Finally, we find again a similar pattern for cureducational attainment between
2000 and 2010 (c). The lowest attainment values wiite highest growth refer to
Portuguese regions.

We can also use econometric tools to check whetedmd convergence. Similar
to Zhang and Li (2002), we regress the naturahlagan capital in the initial year on the

average annual human capital growth rate (see T3ble columns 1 and 2 we include all
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regions. In all cases, the coefficient is negatared significant at the 1 % level.
Convergence is evident. Interestingly, the negatvefficient is smaller in column 1 than
in column 2, indicating that convergence is fagtethe period 1930 to 1960 than in the
period 1900 to 1930. However, we have to take iatmount that the number of
observations is importantly reduced in 1960. Thaeefwe check our previous results in
columns 3 and 4 by only including those regiong #ra available at all concerned points
in time (i.e., 1900, 1930 and 1960). However, thlsib finding remains. We can also
control for country effects, including dummies flmday’s countries. In that case, the
negative coefficient for 1900 to 1930 becomes snalhd the one for 1930 to 1960 larger,
indicating that the finding of increasing speedcohvergence in the latter period remains
robust (not shown). Thus, the findings suggest phabnvergence (i.e., convergence in
average literacy levels across regions) is takitlagegy and convergence is faster in the
second period than in the first one.

In column 5, we indicate the coefficient for theipd 2000 to 2010. However, as
the human capital variable is different, we caroorhpare this result for those obtained for
literacy. Still, convergence is taking place maagidly for this variable during the more

recent years.

4.2 Intranational inequality

The evolution of inequality within a country is thext crucial aspect to take into account.
The complete results when using the CV are showialrle 4. As an alternative standard
measure of inequality, it is also possible to catstpopulation-weighted Gini coefficients

(Table 5)'° The results are quite similar to those obtainedtfe CV. Therefore, the use of

19 See Jenkins (1999/2010) for details of calculation
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the Gini coefficient validates the results obtairmgdusing the CV. In consequence, for
simplicity we will simply refer in the following tahe CV. It appears important to
emphasise that our methodology, that is the usdiffefrent human capital proxies, does
not allow a direct comparison of CVs and Ginis otiare. Such a comparison is not
intended here nor wanted. Instead, our focus ishenorder of countries with regard to
regional inequalities.

It is clear that Serbia was marked by very highicegl differences. These
differences may result from the fact that Serbias weeated from regions that formerly
belonged to countries with very different levelsdevelopment, e.g., Austria-Hungary and
the Ottoman Empire, and that we consider Kosovbegstill part of Serbia. Although
regional inequalities decrease until 1960, Serbias wiot able to relinquish these
differences.

Furthermore, Portugal appears to have been chasstteby important regional
differences throughout history even though thisntguis rather small and homogeneous
in cultural terms. This finding underlines once mdhat regional variation can be striking
even for small countries. Other countries with hi@k's are in particular Italy, Spain,
Greece and Russia. Still, these CVs have diffetanses in each case. For example, Italy
shows striking north-south differences over thetwees. More specifically, the north has
relatively high levels of human capital while theuth lags behind. The core-periphery
pattern in Spain has led to similar important ragiodisparities. The Greater Athens
region in Greece is not only the capital regiongh& country but in this way also the
administrative, economic and educational centreingiit an advance to other Greek
regions. Finally, although we are only considetiimg European part of Russia, this is still
a huge area, comprising different ethnical anducaltgroups, so that regions do not

develop their human capital at an identical paceutjhout time.
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We also further investigate the relationship betwi® regional inequality within
one country and the national average of human alagfresumably, approaching the
maximum level of human capital will lead to a des® in regional inequality. In Figure 5,
we show that this idea is largely the case. Thesy#850, 1960, 2000 and 2010 appears to
show this tendency relatively clear. However, tlearyl900 shows a different pattern. In
fact, there is the tendency to increasing inequailttil a level of about 50 % which then
decreases with higher levels of literacy. The ardyntry that does not follow this pattern
is Serbia. Serbia is again a clear outlier, for ris@sons noted above. Accordingly, apart
from Serbia, Italy has the highest CV in this sampking also close to 50 %. This pattern
is only observable in this case because it is tiye year that we have a relevant number of
national averages of a human capital indicator effow 50 %. All other years are
concentrated on levels higher than 50 %. Indead,pibtential inverted U-shaped form of
regional inequality in human capital appears tocai a Kuznets curve of regional human
capital inequality. A ‘Kuznets curve of human capiinequality’ has been recently
suggested by Morrisson and Murtin (2013). Theirhrodblogy is quite different from ours
as they do not consider regional inequality buguadity in the distribution of education
(as measured by different levels of schooling)ingkhe national level and calculating the
returns to education. Therefore, this tentativedente could suggest that we find a
Kuznets curve also for regional inequality whemgsour methodology.

Finally, we want to address the question wheth&amational inequality may
sometimes be higher than international inequality.this end, we calculate the average
CV and Gini at the European level and compare tthithe national CVs and Ginis. The
results are shown in Table 6. Apart from Greec010, where a negative difference
exists only for Ginis, the countries that have lighntranational inequality than

international inequality are the same when usingisGand CVs. These countries are
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Bulgaria, Spain, Greece, Croatia, Portugal, Russth Serbia. Here, we only consider the
whole sample of European countries. Comparing regimequalities to smaller groups of
countries (e.g., a number of neighbouring countrie® would certainly find even more
countries where regional inequalities are higheaanthnternational ones. Still, these
examples emphasise that regional inequalities eaquite significant and in some cases
they may even be larger than between-country @iffees.

These results suggest that the study of regiornal ckn offer important insights
that get lost in pure cross-country analyses. Idorger run perspective, regional
inequalities appear to be a natural phenomenonhwhimwever, can be tackled (at least to

some extent) if appropriate policy decisions akema

5. Conclusion

This paper has traced the long-run evolution of &rpapital in the European regions
between 1850 and 2010. Human capital is an impofaator that has to be considered in a
variety of setups because it affects economic acthksdevelopments. The role of human
capital has particularly been stressed by parte@fconomic growth literature in the last
decades, from Endogenous Growth Theories (Luca8,1R8mer 1990) until the recent

contributions by Unified Growth Theory (e.g., Gakff05a).

We have constructed a new and large database fr@ariedy of sources. The data
from different points in time have allowed to const a dataset that covers at least an
important share of all European countries in 188m0, 1930, 1960, 2000 and 2010. To
our knowledge this is the first time that it hassibegyossible to show and analyse the
regional evolution of human capital during suclomagl time period for such an important

number of countries located in the European continko this end, three different proxies
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have been used: numeracy, literacy and educatiattainment. More specifically,
numeracy is measured by the ABCC Index, literacyth®y share of individuals able to
‘read and write’ and educational attainment by share of employed individuals having
attained an education level above lower seconddugation. We show that this choice is
not arbitrary but that the inherent characteristitthese variables make them appropriate
for the purposes of this study.

For a general overview of the evolution of humapited in the long run, we have
presented some of the literature that has con&tbavidence on human capital in a longer
historical perspective. More precisely, we have fomtvard the evolution of numeracy,
literacy and book production.

After this point of departure, we have traced thel@tion of human capital in the
European regions between 1850 and 2010. The mokingt result is that regional
differences have been significant in many Europs@amtries in the past and the present.
The persistence of regional human capital diffeesnis striking in many cases. Literacy
(1900 to 1960) and educational attainment (200R@&0) rates have shown to be
converging over time. In addition, we measure negianequality by the coefficient of
variation and the Gini coefficient. Both show tlsaime countries have been much more
unequal than others. The high regional differeneitisin countries, which sometimes can
be higher than intercountry differences, underlihat cross-country analyses miss an
important part of the human capital story. For ti@gson, more research needs to be done
at the regional level in Europe. This paper hasedarurther step into this direction. The
new evidence is important both for academics anidypmakers because it contributes to
the understanding of long-term developments whrehimportant for the present and the

future.
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Table 1 Databases on international evolution of huan capital in the longer term

Authors

Time period Examples of human capital proxies

Banks (1971)

Barro and Lee (2001)

Benavot and Riddle (1988)
Cohen and Soto (2007)

De la Fuente and Doménech
(2006)

Flora (1983)

Lindert (2004a, b)

Mitchell (2003)

Morrisson and Murtin (2009)

1860-1966 Primary, secondary and aterti
school enrolment; literacy; number of
books

1960-2000 Educational attammeyears of
schooling

1870-1940  Primary enralmates

1960-2010 Educational atem years of
schooling, enrolment rates

1960-1995 Educational attainment, years of
schooling

1810-1977 Enrolment rates, number wbilp,
number of teachers

1830-2000 Enrolment rates, yedrschooling,
teachers

1830-1919 Primary, secondary andrtidry
education (number of pupils and
teachers)

1870-2010 Years of siimy
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Table 2 Descriptive statistics for the unweighted thman capital indicators

Indicator year obs. mean sd min max
ABCC 1850 304 91.96 11.64 26.38 100.00
Literacy 1900 239 0.57 0.30 0.05 1.00
Literacy 1930 228 0.73 0.21 0.17 1.00
Literacy 1960 169 0.82 0.11 0.59 0.99

Educational attainment 2000 254 0.70 0.16 0.14 0.95
Educational attainment 2010 339 0.77 0.12 0.26 0.97




Table 3 Convergence in regional human capital

(1) (@) 3)
AHC

Variables 1900-1930 1930-1960 1900-1930 1930-1960 2000-2010

(4)

(5)

In(HC 1900) -0.0296** -0.0281++*
(0.000) (0.000)
In(HC 1930) -0.0323***
(0.000)
In(HC 2000)

Constant 0.0319***  0.0298***  0.0326***

(0.000) (0.000) (0.000)
Regions All All Reduced
Observations 178 141 118
R-squared 0.73 0.66 0.60

-0.0322%+*
(0.000)

0.0299%*
(0.000)

Reduced
118
0.62

-0.0429%**
(0.000)
0.0943%*
(0.000)

All
254
0.70

Note: p-values in parentheses; *** p<0.01, ** p<0.05,<¢(p1
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Table 4 CVs at different points in time

CVv

country 1850 1900 1930 1960 2000 2010
AT 0.323 4.529 1.190 3.089 2.920
BE 1411 6.481 2.241 5971 4,571
BG 12.175 12961 7.031 3.037 6.223
BY 3.999 15565 5.734

CH 0.781 1.663
Ccz 0.218 1.119 0.406 3.528 2.516
DE 0.295 4306 4.454
DK 0.542 4.929
ES 7.412 32.949 19.180 7.078 17.021 14.409
FI 3.310 1.017 0.909
FR 2230 9471 2.703 6.252 4.314
GR 27.285 13.333 4.320 20.836 13.993
HR 1.299 19.853 25.744 4.020 5.571
HU 1.635 7.992 3499 1684 3.586 3.097
IE 4234  5.209 5.594 2.137
IT 3.153 38.138 19.448 6.654 4.542 7.806
NL 0.544 4135 3.226
NO 0.718 1.971 2.450
PL 4571 28.613 14.337 1.264 3.888 2.128
PT 4.659 31.880 14.667 7.109 31.568 21.818
RO 2932 27.712 11.125 3.423 12.952 10.363
RU 6.689 30.643 23.920 6.752 5.227
SE 4321 2.685
Si 0.518 4.801 0.437 2.926
SK 2.095 11.324 3.782 1.145 1.585
SR 18.641 66.775 37.854 11.277

UA 5.592 24.735 10.880

UK 4.096 1.804 7.498 4.142
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Table 5

Ginis at different points in time

Gini

country 1850 1900 1930 1960 2000 2010
AT 0.002 0.021 0.003 0.016 0.016
BE 0.007 0.037 0.012 0.032 0.025
BG 0.065 0.066 0.038 0.017 0.034
BY 0.021 0.112 0.031

CH 0.004 0.009
Ccz 0.001 0.006 0.002 0.019 0.012
DE 0.001 0.023 0.023
DK 0.003 0.025
ES 0.041 0.178 0.106 0.040 0.096 0.080
Fl 0.017 0.002 0.004
FR 0.012 0.054 0.015 0.034 0.023
GR 0.144 0.066 0.024 0.113 0.077
HR 0.007 0.107 0.128 0.022 0.030
HU 0.009 0.043 0.019 0.009 0.019 0.017
IE 0.021 0.025 0.025 0.009
IT 0.017 0.216 0.110 0.037. 0.026 0.044
NL 0.003 0.023 0.016
NO 0.004 0.011 0.014
PL 0.025 0.157 0.077 0.007 0.021 0.012
PT 0.025 0.162 0.069 0.039 0.134 0.104
RO 0.016 0.152 0.062 0.019 0.066 0.058
RU 0.038 0.192 0.132 0.037 0.027
SE 0.022 0.014
Sl 0.003 0.023 0.002 0.015
SK 0.011 0.059 0.020 0.005 0.009
SR 0.084 0.319 0.169 0.054

UA 0.031 0.134 0.062

UK 0.014 0.006 0.040 0.023
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Table 6 Negative differences between European andtional Ginis and CVs

country year Gini difference CV difference
BG 1850 -0.016 -1.189
ES 2010 -0.007 -0.243
GR 2000 -0.017 -2.229
GR 2010 -0.004

HR 1930 -0.001 -2.354
PT 2000 -0.038 -12.960
PT 2010 -0.031 -7.652
RU 1930 -0.005 -0.530
SR 1850 -0.035 -7.655
SR 1900 -0.051 -18.620

SR 1930 -0.042 -14.464




Figure 1 Literacy, c. 1900 (NUTS2)
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Note: Data for historical Germany, Denmark, Finland, Lutk®urg, Netherlands, Norway and Sweden are
not available. For mapping purposes, their litenadgs have been estimated to be above 90 %.
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Figure 2 Literacy, c. 1960 (NUTS2)

Note: Only national data available for Belarus and Ukeaitata unavailable for Polish Opolskie region.
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Figure 3

Educational attainment, c. 2010 (NUTS2)
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Figure 4 Growth in regional human capital
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CV of human capital indicator

Figure 5 Regional inequality and level of human cajal
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Appendix

Country abbreviations

abbreviation country

AL Albania

AM Armenia

AT Austria

AZ Azerbaijan
BA Bosnia-Herzegovina
BE Belgium

BG Bulgaria

BY Belarus

CH Switzerland
Ccz Czech Republic
DE Germany
DK Denmark
EE Estonia

ES Spain

Fi Finland

FR France

GE Georgia

GR Greece

HR Croatia

HU Hungary

IE Republic of Ireland
IS Iceland

T Italy

LT Lithuania
LU Luxembourg
LV Latvia

MD Moldova
ME Montenegro
MK FYROM

NL Netherlands
NO Norway

PL Poland

PT Portugal

RO Romania
RU Russia

SE Sweden

Sl Slovenia
SK Slovakia

SR Serbia

UA Ukraine

UK United Kingdom
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Data

« Data for 1850

Hippe, R. and J. Baten (2012a). Regional InequahtyHuman Capital Formation in

Europe, 1790 — 188&candinavian Economic History Revjedd (3): 254-289

+ Data for 1900

Country

Census year

Source

Albania

Austria
(Cisleithania)

Bosnia-
Herzegovina
Belgium

Bulgaria

Cyprus

France

Greece

Hungary
(Trans-
leithania)

Ireland

1918

1900

1910

1900

1900

1911

1906

1907

1900

1901

Preliminary dataset "Albanische Vo#tdznng von
1918", entstanden an der Karl-Franzens-Univer§itaiz
unter Mitarbeit von Helmut Eberhart, Karl Kaser,
Siegfried Gruber, Gentiana Kera, Enriketa Papa-
Pandelejmoni und finanziert durch Mittel des
Osterreichischen Fonds zur Forderung der
wissenschaftlichen Forschung (FWF). Special thaioks
Siegfried Gruber for providing the data.

K. K. Statistische Central-Commission (1903).
Oesterreichische Statistik. Ergebnisse der Volksrih
vom 31. December 1900, 2. Band, 2. Heft, Wien,
Kaiserlich-Kdnigliche Hof- und Staatsdruckerei.

Mayer, M. (1995). Elementarbildung in Jugostaw
(1918-1941), Munchen, R. Oldenburg Verlag.

Statistique de la Belgique (1903). Pafon.
Recensement général. 31 décembre 1900, Bruxelles,
Typographie-Lithographie A. Lesigne.

Principauté de la Bulgarie (19063sitats généraux du
recensement de la population dans la principauté de
Bulgarie au 31 décembre 1900, 1-ére livraison, &oph
Imprimerie “Gabrovo”.

Mavrogordato, A. (1912). Cyprus. Remnd general
abstracts of the census of 1911, London: Waterlow &
Sons Ltd.

Statistigue Geénérale de la France 8f19Bésultats
statistiques du recensement général de la populatio
effectué le 6 mars 1906, Paris.

Royaume de Grece (1909). Résultatsstigiaes du
recensement général de la population effectué le 27
octobre 1907, Tome |, Athénes: Imprimerie nationale
Magyar Statisztikai Kbzlemények (1907). A magyzent
korona orszégainak 1900. Evi. Népszamlalasa. Hakmad
rész. A neépesseg reszletes leirdsa. Budapest: Pesti
Kdnyvnyomda-Részvénytarsasag.

Census of Ireland, 1901 (1902). RaiGéneral Report,
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Country

Census year

Source

Italy

Montenegro

Portugal

Romania

Russian
Empire

Serbia

Spain

United
Kingdom

1901

1900

1900

1899

1897

1906

1900

1901

Dublin: Brown & Nolan Ltd.

Ministero di agricultura, industria ensmercio (1907).
Anuario statistico italiano 1905-1907, Fascicolanter,
Roma: G. Bertero e C.

MacKenzie Wallace, D. (2006). Arshlistory of Russia
and the Balkan States, Elibron Classics, Adamardide
Corporation.

Ministerio dos negocios da fazend#0gL Censo Da
Populacao Do Reino De Portugal No 1. De Dezembro De
1900, Vol. Il, Lisboa: A Editora.

Royaume de Roumanie (1905). Résulifisitifs du

dénombrement de la population (décembre 1899),
Bucarest, Eminesco.
U3JaHUuC HOCHTPAJIBHOI'O CTAaTUCTUYECCKOT'O KOMUTETa
MuHHCTepcTBa  BHyTpeHHuX  (1899-1905). mepsas
BCeOoOIas. NMEPEenuch HACEIEeHUs, POCCHICKON HMIEepuH,
1897r., c.-netepOypr. Various tombs.

Direction de la Statistique d’EtatRlwyaume de Serbie
(1908). Annuaire statistique du Royaume de Serbie,
Onzieme Tome, Belgrade, Imprimerie de [I'Etat du
Royaume de Serbie.

Direccion general del Instituto gedgeafy estadistico
(1903). Censo de la Poblacion de Espana, segun el
Empadronamiento hecho en la Peninsula é Islas
adyacentes en 31 de diciembre de 1900, Tomo II and
Tomo lll, Madrid: Imprenta de la Direccion genecal
Instituto geografico y estadistico.

Hechter, M. (1976). U.K. County Data, 1851496
[computer file]. Colchester, Essex: UK Data Archive
[distributor]. SN: 430, http://dx.doi.org/10.5255{DA-
SN-430-1. Although all efforts are made to ensure t
guality of the materials, neither the original dateators,
depositors or copyright holders, the funders of reta
Collections, nor the UK Data Archive bear any
responsibility for the accuracy or comprehensiveneafs
these materials.

Note: Age definitions are as follows: Italy = 6+; AustriBosnia-Herzegovina = 7+; Spain = 8+; Albania,
Belgium, Bulgaria, France, Greece, Ireland, Pottugassian Empire = 10+; Hungary, Romania, Serbia =
11+; Cyprus = 15+; United Kingdom = unavailablecanparison of the included data for Ireland with th
source for Ireland as listed above has revealedasimverall results, so that an age definition16f+ can
reasonably be assumed). Age definitions are eilirectly given in the publication or have been tirlg
estimated from available age definitions in oraebé as close as possible to the standard definifi@ges
above 10 years. The various age definitions asulzdted here may possibly not significantly affdw final
results. For example, the percentage change ofj asb+ instead of a 10+ definition is below 1 %radand.

45



+ Data for 1930

Kirk, D. (1946). Europe’s Population in the Interwar Year$rinceton: Princeton

University Press

« Data for 1960

Country

Census year

Source

Bulgaria

Greece

Hungary

Italy

Poland

Portugal

Romania

Spain

USSR

1956

1961

1960

1961

1960

1960

1956

1960

1959

LIEHTPaIHO CTaTUCTUYECKO yIHpaBJICHUE npu
muHucrepckuss  ceer  (1960). mpebposiBaHe — Ha
HACEJICHUETO B HapojaHa penyOsuka Obarapus Ha 1. XII.
1956 romuna, oOmm pecynratu, kaura I, codwus:
IbpKABHO M3/1aTEJICTBO 'HAayKa U U3KYCTBO'.

Royaume de Grece (1968). Résultateatunsement de
la population et des habitations effectué le 19snmi&61,
Vol. lll, Athénes: Office nationale de Statistique.

Kozponti  Statisztikai Hivatal (1962)1960. Evi
népszamlalas, Budapest, Allami Nyomda.

Istat (2012). Serie Storiche, Tavola.Z.lonline, last
accessed 3 August 2012,
http://seriestoriche.istat.it/fileadmin/allegatifiszione/tav
ole/Tavola_7.1.1.xls.

Glowny Urzad  Statystyczny (1960). Biule
statystyczny. Spis powszechny z dnia 6 grudnia 1960
Ludnosc. Gospodarstwa domowe, Wyniki ostateczne,
Seria “L”, various issues, Warszawa.

Instituto nacional de Estatisticé(@9X Recenseamento
Geral Da Populacao, Tomo lll, Lisboa: Sociedade
Tipogréfica.

Republica Populara Romina (1961). rgaceintul
Populatiei din 21 Februarie 1956, Rezultate Gepgeral
Bucuresti, Diregia Centrala de Statistica.

Instituto nacional de Estadistica (19&enso de la
Poblacion y de la Viviendas de Espana, segun la
Inscripcién realizada el 31 de diciembre de 1960md
[ll, Madrid: I.N.E. Artes graficas.

Demoscope (201Bcecoro3Hasi Mepenuch HACEICHUS
1959 ronma. Tabmuma 7. Pacnpenenenue HaceleHHS IO
BO3pacTy W ypoBHIO oOpazoBanms. PTAD. ©.1562 Om.
336 /1.1591-1594, online, last accessed 8 August 2012,
http://demoscope.ru/weekly/ssp/rus_edu_59.php.
Demoscope (2012)Bcecoro3Hasi Mepenuch HacEICHUS
1959 roma. Tabmuma 2,5. Pacnpenenenue Bcero
HaceJIeHUsI W COCTOSIIUX B Opake IO TOJy W BO3pPacTy.
PTAD. @.1562 On. 336 /1.1535-1548. Poccuiickas
l'ocynapcTBeHHass OuOIMOTEKa, OTAEN JHUTEpPATypPhI
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Country Census year Source
OrpaHMYCHHOTO ToNb30Banus', online, last accessed 8

August 2012,
http://demoscope.ru/weekly/ssp/sng_mar_59 r.php.
Yugoslavia 1961 Statisticni urad Republike Sloveni{2012). Popis

prebivalstva 1961, Prebivalstvo, staro 10 let &, \po
spolu, starosti in pismenosti, online, last acogs8e
August 2012,
http://www.stat.si/publikacije/popisi/1961/1961 2.ddf

Note: Age definitions are as follows: Italy = 6+; HungaBoland, Portugal, Spain = 7+; Bulgaria, Romania
= 8+; Greece, USSR, Yugoslavia = 10+. Age defingi@are either directly given in the publicationhave
been linearly estimated from surrounding availadgie definitions to be as close as possible tottedard
definition of ages above 10 years.

» Data for 2000 and 2010
All countries except Russia: Eurostat (2011). Ecoically active population by sex, age
and highest level of education attained, at NUT&IEe 1 and 2 (1000), online,
last accessed 22 June 2012, Ifst_r_Ifp2acedu.
Russia:Bcepoccuiickas mepenuch HaceleHust 0 poccur s3bikoM nudp (2012). Hacenenue
o0 YpOBHIO 0oOpasoBaHus 1o cyObekTam Poccuiickoit deneparuu, online, last
accessed 12 October 2012, http://www.perepis-

2010.ru/results_of the_census/tab8.xls.
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