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Abstract

This paper tests empirically the predictions of @teaviano and Prarolo model on the development
of multicultural cities. The model predicts thatban diversity increases as communication and
transportation costs decrease. Multicultural citemerge as foreigners respond to positive
externalities generated by a culturally heterogaseenvironment. Cultural diversity fosters the
exchange of ideas and knowledge, allowing steadwir to rise, and this produces a greater pay
off to foreigners in terms of higher wages. Congbrsan ethnically diversified environment
generates negative externalities as people paysyehological costs of living with people having a
different culture. The hypothesis tested empincad whether gradual improvement in distant
communication boosts the generation of multicultwities, as movers increasingly rely on an
enlarged community for identity transmission, rattiean on localized peer effects of segregated
environment. The empirical estimation provides suppo the prediction of the model. A better
access to the airports, a reduction in the codtyofg as well as the improvements in internet
communication are found to increase city diversity.
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1. Introduction

The issue of racial and ethnic segregation has waly studied and the interest has been posed in
the economic implications of marginalization, fath marginalised groups and for the society as a
whole. Moreover the mechanisms that drive racigresgation have been investigated. A novel
interest in the ethnic structure of a society hasnrecently introduced, where the crucial node has
shifted from studying the costs of segregation toedyng the benefits of integration. The
emigration flows from less-developed to economiceligped countries intensify rapidly and this
trend is likely to continue in the future.

The enlargement of the community of foreignersnisuaquestioned characteristic of our
cities, and will bring important economic implicatis. Ottaviano and Peri (2006) and Bellini et al.
(2009) report that multicultural cities generatesifiee externalities, because a diverse environment
fosters productivity. Individuals belonging to @ifént cultures have different ways of addressing
the same problem, possess complementary piecesfaimiation, and by means of informal
communication, available in a dense environmenh sigccities, reach better and quicker solutions.
The existence of positive implications of multiculilism has motivated the investigation of the
determinants of cosmopolitan cities.

According to Ottaviano and Peri (2006) and Beléhial (2009), the positive externalities of
the multiculturalism are maximized for increasirgrial interactions among the different ethnic
groups. An environment, where all minority groups segregated within their own ethnic enclave
will not produce the aforementioned benefits, asghis context the exchanges of ideas between
ethnically diverse people are limited. At the saimee however, the cultural identities of movers
are likely to be preserved within the ethnic enefaMigrants face the trade-off between an
environment which maximizes their social utilitydamn environment which maximizes their
economic utility. In other words, the migrants fabe dilemma of choosing either a segregated
enclave or a multicultural setting. A solution thist dilemma can be reached by means of
communication improvements. Progress in transportaind communication helps offsetting the
dilution of cultural identities, which occurs whene moves from a segregated to a more integrated
environment. Improvements of this type reduce tbst of move, as help migrants maintaining
contacts with friends and family of their own ethigroup. This in turn should increase the city
heterogeneity, as individuals of different ethnést eventually locate in a multicultural
environment, rather than stay in a segregated xpnte order to respond to the positive

! Bisin et al. (2006) on the contrary report théinit identities are more intense in mixed rathantkegregated
neighbourhoods. They find that minority groups exdeatheir ethnic lifestyle, as a response to atilaaacial or
ethnic environment, which characterise the mixedhimurhood.



externalities generated by a culturally heterogaseenvironment. Cultural diversity fosters the
exchange of ideas and knowledge, allowing steadwtlyr to rise, and this produces a greater pay
off to foreigners in terms of higher wages. Ottagiand Prarolo (2009) formalize these hypotheses
and predict that two ethnic groups integrate intmowiltural cities when communication is easy,
whereas they segregate in different cities whespdiea members find it hard to communicate at
distance. The objective of this paper is to pro\adeempirical test to the theoretical predictiohs o
the Ottaviano and Prarolo model (2009), O-P hezeafin the development of multicultural cities.
Given the substitutability between the concepteagfregation and integration, this paper draws on
the large literature that studies the determinahtsegregation to assess the relationship between
gradual improvement in distant communication aredribe of multicultural cities.

The remainder of the paper is organized as foll@&extion 2 presents a brief review of the
literature. Section 3 describes the methodologstraicture and briefly sketches the O-P model. In
Section 4 a description of the data is presentedtié 5 presents the empirical methodology.
Section 6 provides a summary and conclusions.

2. Literature

The upward trend in migration has introduced angsinterest in ethnic heterogeneity and its
implication for economic performance. One aspetated to ethnic heterogeneity is that of
segregation, as the different ethnic groups incesp may cluster in ethnic enclaves, threatening
the foundation of the civil societies.

This paper is related to several strand of liteggtthe first being the empirical studies that
analyse the causes of residential segregation. cbOmeept of segregation and integration are
complements to one another, as segregation retera situation where the two types are
concentrated in different cities, whereas integratcorresponds to an even distribution of the
groups between the cities. The analysis of resiglesggregation, despite being scarce for European
cities, has been prominent in the research agehtlaSo In this literature, two factors have been
traditionally identified as responsible for racsgigregation. The first is related to the discrirtiora
of whites against the black or hispanic minoritiehjle the second are the cultural ties that induce
minorities to live in own-race abundant neighbowdho(Patterson, 1997; Thernstrom and
Thernstrom, 1997; Ihlanfeldt and. Scafidi, 2002)ult@al identity is under strain in a
heterogeneous environment and to preserve it, migwichose to cluster in ethnic homogenous
enclaves. This last view, however, has been clgaierby Bisin et al (2006), where the identity of
an ethnic minority is found to be more intensegstparibus, in mixed rather than in segregated
neighbourhoods.



A test on the two standard determinants of segimyditas been offered by Cutler et al.
(1999). The authors explore the evolution of rasejregation over time in American cities and test
whether segregation is the result of the nativesilternatively the immigrants’ action. They find
that the segregation of the black minority arisesnf discriminating actions taken by incumbent
natives. The white majority either enforces sepamathrough rising barriers to keep blacks out of
white neighbourhood, or pursues the desire towith other natives and therefore segregate itself.
An additional motivation have been introduced byl€het al. (2008) to analyse the rising trend in
immigrants’ segregation, experienced by U.S. cifldgey use the dissimilarity and isolation index,
computed at ethnic and city level, to test the nthsimation and the cultural theories described
above, against a transportation theory. Accordmnthé transportation theory, there might be class
differences in commuting modes such that nativdecate in automobile-dependent urban
periphery. On the contrary immigrants locate indhigan core and rely on public transit as soon as
this is a valid alternative to private means. Thieyl that cultural reasons are responsible for
increased segregation. In particular, lower expegein United States and linguistic distance
between immigrants’ native tongue and English iaseesegregation. They also provide support to
the transportation hypothesis, as the metropoligeas with larger reliance on public transport
show greater segregation. This last mechanismdot®s the possibility that exogenous factors,
such as local government measures, can shapesidental segregation by race.

An alternative explanation for segregation is ai pvided by Dawkins (2005), who tests
whether increased local government fractionalizatibe so called “Tiebout choice”, is responsible
for larger ethnic segregation, using both metrapolievel and household level data. The author
reports first, a positive impact of Tiebout choae black-white residential segregation in U.S. and
second, a larger effect for segregation acrossdiations than across neighbourhoods. An extended
version of the Tibeout model is tested in Rhode &trdimpf (2003). The authors theoretically
predict that a decline in mobility costs shoulduteg a greater heterogeneity across communities,
as the lower are mobility costs, the greater am ithicentives of sorting in homogeneous
communities. The empirical analysis however prowitile evidence in favour of this mechanism.
Along with a secular decline in mobility costs, thiealysis reveals a tendency of communities to
become more alike. Local land use policies adoptedovernments are another possible source of
spatial distribution of ethnic groups, as far asytmfluence the path and composition of population
growth. Residential measures that are biased t@nNavd density residential development happen to
favour the non-Hispanic White population of Calif@. Hispanic and Asian growths, on the
contrary, are boosted by housing stocks biasedrtsasigher-density development (Quigley at al.,
2004).



The second related literature is about the econaafiexts of diversity. While in cross-
countries analyses the relationship between diyeesid economic performance is found to be
quite mixed (Easterly and Levine, 1997; Collier0@Q Easterly, 2001; Alesina and La Ferrara,
2005) in finer spatial units, such as cities, aitp@slink is reported. This is because in a dense
environment, where differences are more likelyntenact, the scope for benefits related to diversit
is larger. In Ottaviano and Peri (2005) US-borizeits are the more productive the more culturally
diversified is the environment. Moreover, in thiappr emerges that local diversity negatively
influences the provision of public goods, but thifect is more than offset when a certain degree of
integration between communities takes place. Gitaviand Peri (2006) find that US-born workers
living in cities with higher cultural diversity aggid, on average, higher wages and pay highes rent
than their counterpart living in more culturally rhogenous cities. This joint positive effect of
diversity on wage and rent is crucial as it indésathat a positive productivity effect dominateg an
utility effect that arises from living in cities. Aore multicultural urban environment makes US
born citizens more productive.

Jacobs (1969) emphasizes the powerful link betvaegrsity and innovation. The author
believes that important knowledge transfers anismfoutside the core industry. Areas with highly
diversified industries as opposed to geographicadigcentrated industries should display greater
growth. The benefit of interactions among differskitls is as well evident in Glaeser et al. (1992)
where larger innovations in production occur in endiversified cities due to cross-fertilization
across different sectors. Workers are highly mobitin a city and carry with them the knowledge
acquired in different sectors. A high degree ofedsification implies a larger opportunity of
contamination between different knowledge and gelachance that new ideas arise. Ashraf and
Galor (2007) place the fortune of Europe in itsehegeneity, developed in many years of foreign
people invasion. This cross-fertilization could @abeen responsible for the shift from an
agriculture based regime to a production regimeattarised by new manufacturing technologies.
This may have contributed to the “reverse of fogginbetween Europe and China. The latter was
historically richer than Europe, but its culturabnmogeneity may have prevented China from
maintaining this supremacy.

Finally, the paper is related to the literaturetlom measurement of diversity. The economics
literature in this field is still in an early stages only few diversity indices have been propcaedi
discussed on a theoretical background. The mostlwigsed measure of diversity is the index of
ethno-linguistic fractionalization (ELF), first gposed in a statistical context under the name of
Gini-Simpson index. The index is a decreasing fansation of the Herfindahl index of

concentration and is simply a function of the sharethe different ethnic groups in the population.



This simplicity however, represents both its adagatand disadvantage. On the one hand, it is easy
to compute and interpret, but on the other, givenlimited information included in the index, it
seems inadequate for a wide range of applicatiBopulation shares alone, for examples, are not
able to capture preferences or complementaritiesngndifferent ethnic types. To overcome this
limitation, different measures have been propo&mksert et al. (2009) suggest the Generalized
Index of Fractionalization (GELF), which measurde texpected dissimilarity between two
randomly drawn individuals. Greenberg (1956) incogbes the degree of resemblance between
different languages to produce a generalizatiorthef ELF index. Rao (1982) produces a very
similar index as the Greenberg’'s (1956) formulajcwhis called the quadratic entropy index.
Overall, these indexes try to embody the effectistance of the groups in terms of a rich array of
characteristics, being these socio-economic fa@odstheir interactions widely responsible for the
effect of diversity on the economic outcome. Desetetll. (2009) compare the performance of
different diversity and polarization indexes, someorporating language distance between ethnic
groups and some without distances, in explainirggrcountries income redistribution. On an
empirical ground, the indexes that take into actdlm linguistic distance are found to be superior
to the commonly used fractionalization index, whighores linguistic distance.
3. Methodology
The O-P model (2009) analyses the emergence ofiauitiliral cities as the result of cultural
diaspora. The model assumes two types of indivejuzlonging to two different cultural groups,
type 1 and type 2. Each individual is endowed watte unit of labour and the total number of
individuals of the two types ¢(Land L) is exogenously given. The endogenous number of
individuals of type k living in city j is given bly, with Lj + Lk = L.

The model introduces the possibility that the agaltarait, namely the type, is passed from
parents to children. The time available to thevittlials, normalized to one, is allocated to either
pass the cultural trait or work. Utility derivesofn consumption of a material goodxjyand a

cultural good (G):

Uik =B log yik + (1-B) log Gk (1)

Three factors in the model affect the probabillgttthe children end up with the parents’ trait.
These are the time that the parent devotes toralilnansmission (g, the share of the individuals
of the same type in the same city)(&nd the share of the individuals of the same typt@e other
city (li). Clearly, global interactions;{] are weaker than local oneg)(IGiven a certain degree of
substitutability between the family effort and heer effects in cultural transmission, it is assdime

that the consumption level of the cultural good is:



Cik = €} (lit@li)*™ 2)
with A 00 (0,1) andp O (0,1)

In this formulation, A captures the relative importance of parental etiitutain cultural
transmission, 1A is the relative importance of the peer effect gngl a communication parameter
that weights the role of the localized peer eff@tte expected net labour income is determined by
time spent working, net of time spent in culturalnsmission (g) and the time lost in commuting

' (L;). Therefore, the budget constraint is:

Py = wik F(Ly) (1- &) (3)

where Ris the price of the material good, angl is the wage per unit of time. Maximizing (1) with

respect to e subject to (2) and (3) yields:

e*: /1 (1_ ﬂ) (4)
B+A1-p)

The model introduces the technology side. Givelfiepercompetition, free trade across cities and

labour as the only input in production eepresents the productivity of an individual opeyk in

city |. The aggregate production is given by:
Yj=a1 [M(L) (1- ep) Lia] + 32 [[(L) (1- &) Lj2] (5)

The productivity of the two types of individuals alowed to be different and it depends on the
cultural composition of the cities. This is becauswlividuals are assumed to benefit
disproportionately from interactions outside thawn groups. Only interactions within the same
city enhance productivity and this implies that doeurrence of inter-cultural interactions depends
solely on home city composition. In city j an ingival of type 1 faces a probability bnd J of
meeting someone of her own group and of the otharp respectively. It follows that the average
productivity of an individual of type 1 isi& a @ lj1+ li2), where a is the individual's productivity
when exposed to inter-cultural interactions 8nd(0,1) is a discount factor for the absence of inter

cultural interactions. The average wage of type &ity j is given by:
Wi = &= a @ ljp+ I2) (6)

The distribution of individuals is a spatial eqoilum when no individuals of either type may gain
a higher utility by changing location. Taking (8)), (2) and (4), the indirect utility of an inddual
of type k in city jO0 (A,B) is defined as:

Vik (Lav, Laz) =B log (wi T (L)) (1- €9) + (1 ) log ((€*)' (li+@li)*™) (7)



and the a spatial equilibrium arise ag L (0, L) when:

AVi(La1, La2) = Vak (La1, La2)- Vek (La1, La2) =0

Here we are interested in the symmetric cosmopolgquilibrium, which is a situation where
individuals are happy to live in two identical et where both types are equally representedidn th

situation:
AV, (LA1, LAz) =AV, (LA]_, LAz) =0 for La= L]_/ 2+ L2/ 2, Lai=Lgi= L]_/ 2, and lao =Lgo = L2/ 2.

This multicultural outcome is always an equilibriurout it may be unstable. Assuming an

adjustment process, where the only driving forcéhimn migration process is determined by utility

differential between location A and B, the stabibf the multicultural system is determined by the

following formula:

L 1-HA-AN1+6)-LA-6)
1-p)A-AA+6)+LA-6)

Condition (8) implies that the stability of the rabltural equilibrium is fostered by strong

@ =% (8)

materialism (large3), large productivity gains (smafll), important parental cultural transmission
(large)) and easy communication at distance (lagge

To summarize, the model predicts that two groupegrate in multicultural cities when
communication is easy, whereas they segregateffereht cities when diaspora members find it
hard to communicate at distance. Communication awvgments help offsetting the dilution of
cultural identities, when one moves from a segesjab a more integrated environment. In fact,
communication improvements reduce the cost of masenigrants maintain contacts with friends
and family living in the ethnic enclave. This inrushould increase the city heterogeneity, as
individuals of different ethnicities choose to lee@& a multicultural environment rather than stay
a segregated context. The hypothesis tested is hethegradual improvement in distant
communication boosts the generation of multicultwities, as movers increasingly rely on an
enlarged community for identity transmission, rattiean on localized peer effects of segregated
environment.

In order to measure the ethnic heterogeneity oksitthe index of ethno-linguistic

fractionalization (ELF) is used. The index is congalas:
DIV, =1-Y(x,)’ (9)

wherexs is the share of foreigners of the specific origioups computed for each province The

index measures the likelihood that two individuaés)domly drawn from the population and living

2 Details on how to reach condition (8) should bestafrom the reference paper (Ottaviano and Pragle9)



in different provinces, have different ethnicitidhis index allows me to measure not only the
richness of a city in terms of ethnic groups, nanteé number of groups that live in the city, but
also the evenness of the groups abundance, cajtyitbe relative population shares.

More sophisticated indexes exist, which do not adgsider the population shares but also
the distance of the groups in terms of specificratizristics. A diversity index that incorporates
linguistic distance between the ethnic groups (@Giveeg, 1956) is therefore computed. Given a
matrix T that assigns a distange between the language spoken by the ethnic graumljs, the

index is given by:

Greenberg= D> X XTI (10)
j s

where thex denotes the shares of the different ethnic grdivipsy in provinces r. The matrix T is a
standardized matrix, witl); = 0 andtjs = 1. Following Desmet et al. (2009) and Fearon (2008),

distance between language group j and s is computsniding to:
I

Ts = 1- (—)5 (11)
m

where | is the number of shared branches betwesm js, m is the maximum number of shared
branches of the languages in the sample dacaptures the degree to which the distance dedhises
the number of shared branches increases. Informatimut linguistic trees is taken from the
Ethnologue project. In agreement with Desmet g28l09), the parametéris settled to 0.05.

A third index used is the Balassa specializatiaeiy also known as Index of Revealed

Comparative Advantage (Balassa, 1965). The index is
X1 %
PRADI I

where x; is the number of foreigners of the specific origioup s living in provincer. In this

SPEGs= (12)

context, the index compares the share of foreiginers a certain origin area s located in a specific
province r with the average share of the same giotige country. The index ranges from 0 teo+
and a value greater than one identifies a situatiospecialization, as the share of the specific
foreigners in that province is greater than theeséoreigners’ share from the totality of the coyntr



provinces® This index has been widely used in internatiomalde to explain comparative
advantage$.

The concept of segregation and integration are temmmt to one another. Given two ethnic
groups, segregation refers to a situation wheretwletypes are concentrated in different cities,
whereas integration corresponds to an even disiibwof the groups between the cities. This
implies that for an empirical purpose, the analgdisitegration can build on the vast literaturatth
studies the determinants of segregation. Thisegyais followed here and the typical explanatory
variables for segregation are used in the estimafibis set of covariates is then augmented with
the variables capturing transportation and telecamaoation improvements.

Segregation has been computed in the empiricatalitee at the level of cities or
metropolitan statistical area (MSA). The majorifyestimations of segregation has been conducted
applying US data, which allow to capture locatiagtails at the census tract level. Unfortunately,
for European countries such high level of disaggtieg is not possible as census data provide
location information at only NUTS 3 level. This tise greatest level of disaggregation for the
analysis proposed here, which corresponds to presinFor the purpose of this analysis however,
this data limitation should not represent a probldine objective of the paper is to analyse the
emergence of multicultural cities, which impliesithve are interested in the degree of integration
across cities. In other words we should focus anway ethnic types sort across cities and not
within a city.

4. Data Description

Two main sources of data are used for the analysis.first is represented by the 1991 and 2001
Italian population Census conducted by the Natidnsiitute of Statistics (ISTAT). The Census
collects socio-economic information of the Italipopulation and records the total number of
foreigners from main areas of origin. The dataaggregated at NUTS 3 level (province). Nine
areas of origin for the foreigners are availabliegishe Census, namely Europe 12, Central Eastern
Europe, other Europe, Northern Africa, other Afribborth America, Latin America, Oceania and
Asia. Table Al in the Appendix provides detailstloé countries entering in the different groups.
This information allows me to compute the fractitretion index for each spatial unit of analysis.
The dataset is a balanced panel and it contairgif@$ent provinces for two points in time. The

second source of data is the annual collectionfofination of the foreign population conducted by

2%
= - Which tends to when the weight of province r

D%

S

% More precisely, the upper bound of the index i&giby

in terms of number of foreigners is marginal.
* See De Benedictis and Tamberi (2002) for a detsonipf the properties of the index
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ISTAT.®> The data are taken from the register offices @heltalian commune, and contain the
number of resident foreigners at the beginninghef $olar year, classified by country of origin,
along with the information of their movements, énnbhs of the new births, deaths, new registrations
coming from different Italian towns and differenbuntries. This data set allows a larger
disaggregation in terms of the area of origins1asgroups are identified, namely ElGentral
Eastern Europe, other Europe, Northern Africa, &asAfrica, Western Africa, Central-Southern
Africa, North America, Latin America, Eastern AsMjestern Asia, Central-Southern Asia and
Oceania (see Table A2 for details). The numbemdaiiaistrative provinces in Italy is not constant,
as new provinces have been added in the yearsséldmnd data set forms a balanced panel, which
contains 103 provinces in four different yearsnfrd004 to 2007.

The use of different datasets is motivated by dataues. In the theoretical model,
communication improvements are as relevant as poategion improvements. Migrants not only
may rely on faster transportation modes to maintaonial ties with the own ethnic group in
different part of the host country, but as impotitgnmay benefit from strong improvements in
telecommunication, such as the possibility to usernet connections to talk to family and friends.
While the geographical information on transportatimprovements is available for the period
1991-2001, variables related to telecommunicatprovements are scant for this period and not
disaggregated at geographical level. As it willdescribed below, telecommunication variables are
available only for the most recent data set.

Italy has been historically a country of large eraigpn. From 1861 it produced nearly 30
million of emigrants. Only in the ‘70s, the net &ate of migration reversed, with the number of
inflows exceeding the outflow. At present, Italy @ important host country, receiving an
increasing number of migrants.

TABLE 1a, 1b
The percentage of foreigners substantially increédéstween 1991 and 2001, being 0.5 in 1991 and
raising to 2.1 in 2001. The geographical distribatof foreigners varied greatly and, among other
factors, it is eventually influenced by the econompportunities that the Italian regions offered. |
1991 North-Central Italy hosted 0.7 percent of imants, whereas in the South lived only 0.3
percent of foreigners. The gap widened in 2001,nvBeercent of foreigners were in the North-
Central and only 0.9 percent lived in the Southb{&dla). The increasing trend in the presence of
foreigners, as well as the disproportional contidouof the North-Central compared to the South,
emerge also in the second panel of years (Table 1b)

TABLE 2a, 2b

® Rilevazione sulla “Popolazione residente comusateniera per sesso ed anno di nascita”
® The list of EU countries refers to the situatinr2D02, when countries of the eastern block wéltenst included.
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The increase in the number of foreigners has predian increase in diversity in Italy, as
indicated by the rising trend in the fractionaliaatindex (Tables 2a, 2b). Moreover, the index of
fractionalization is highly correlated with spade®ing higher in the Northern and Central Italian
provinces, and lower in Southern provinces.

TABLE 3
Even if many North-Central provinces displayed higilue of diversity in all years, a certain
mobility occurred between 2004 and 2007. Betweedil 1&nd 2001 only provinces located in the
Northern and Central part of Italy displayed theyést annual percentage change of the diversity
index. On the contrary, between 2004 and 2007atgebt scores are displayed by the provinces in
the South (Table 3). Despite such large mobilibwéver, the geographical gap between the North-
Centre and the South persists also in the mosintegears. Figure 1 shows the geographical
distribution of the Italian provinces, grouped iffetent quartiles. While in 1991 some provinces in
the South were represented in the top quartilemgrbom 2001 onward all provinces in the South
were disproportionately represented in the bottem quartiles of the distribution of the index and
the situation did not vary after 2001.

FIGURE 1

The analysis can be further conducted in termsed af origin of the foreigners. The ethnic
mix of the foreign population varied widely durirthe period considered. In 1991 the most
represented macro-areas of origin were Europe diywled by Northern Africa. These areas
contributed with 21 and 19 percent of total staelspectively (Table 4a). The situation changed in
2001, when countries of Central Eastern Europe rbecthe largest source of migrants. Not
surprisingly, the remarkable presence of foreigriens1 Central Eastern Europe continued also in
the most recent period, when this group picked twenthan half of the total stock of migrants.
Northern Africa remains an important origin regiovith a share varying from 17 percent in 2007
to 21 in 2004. Migrants from Europe 12, classifeesl EU after 2002, experienced a stable drop
during the years.

TABLE 4a, 4b

A different perspective can be taken in what foBoviRather than using an index that
captures the overall diversity at province levelwill be considered an index that varies both at
province and at ethnic level. The use of a speaabn index, such as the Balassa Index, allows me
to identify if specific provinces host a disproponately greater share of foreigners from a certain
macro areas of origin. A value greater than onatities a more than proportional incidence of
these foreigners in the specific province, compdoetihe average Italian incidence. The index can

be analysed in terms of mean values and standaidtid@. In Table 5a, the groups other Africa
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and Asia display low levels of specialization bath1991 and 2001, as indicated by the less than
unitary average value. The tendency of these gronfpgoreigners to keep low levels of
concentration is confirmed in the second panelezry. All Asian groups and the groups Central
Southern Africa, Western Africa and Eastern Afriaave less than unitary mean values also from
2004 to 2007 (Table 5b). On the contrary, the gsolEprope 12 (EU), other Europe, Northern
Africa, North America and Oceania tend to have @grethan unitary values, despite in some cases
the value is very close to one. Finally the grougnital Eastern Europe has below unitary Balassa
index in 1991 and above unitary from 2001 onwambl&s 6a and 6b report the standard deviation
of the index computed over all the provinces. Acreéase in the dispersion of the index identifies a
situation of increasing specialization, namely thedency of the foreigners to disproportionately
localize in selected provinces and avoid some dteations. The groups Central-Eastern Europe
and Northern Africa display a reduction in the skl deviation from 1991 to 2001 and this trend
continues also from 2004 to 2007. A decreasingdtisrdisplayed also by Central Southern Asia
and Western Asia in the second panel years. Findiére are no groups that exhibit a stable rising
trend in the whole period of analysis. The remalkatecrease in the dispersion of the index for
Central-Eastern Europe is eventually driven bydineng reduction in the maximum values that the
index assumed in the period, as shown in Tablendasb. In 1991 the concentration of this group
in one single province was extremely high, being thaximum 8.70. On the contrary, in the
following years there are not episodes of likelgthtoncentration, as indicated by lower extreme
values.
TABLE 5a, 5b

To test the O-P theoretical model (2009), the kgyanatory variable should be a measure
of the transportation and telecommunication improgets, as a proxy for mobility and connection
costs. Connections of individuals living in diffaetecities became easier, both because the time to
travel from one city to the other declined, andaase new technologies made it simpler to people
to communicate at short distance. The wide peneftratf computers and internet connections is
responsible for the drastic improvements in the rmamication.

TABLE 64, 6b

Different variables have been considered here. iRegathe transportation variables, the
first option is the physical measure of the infrastures, such as the kilometres of motorway and
railroad available for 1991 and 200MAlternatively, it can be exploited the improvemehat

" An additional way to measure the level of infrastures considers the monetary value of the capisa$uggested by
Goldsmith (1951). Capital endowment is definedhastbtal sum of each annual investment in the ipexpital good,
with the number of years included in the computatiapturing the average useful life of the good.IFdy a detailed
estimation of the monetary value of the infrastuues has been computed by Picci (2002) at NUT$d,leonsidering
the public spending by the provinces in the spegfiods. For the purpose of this study howevegelestimates suffer
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occurred between 1991 and 2001 in the access te s@msportation infrastructure, such as the
airports. In Italy, in this period, many small arts that used to be utilized for the transport of
goods, switched to airport for the transport ofsgagers. This implied that the distance to the
closest airport decreased significantly in thisetimterval, allowing a relevant saving in terms of
time for travel. Therefore, a measure of the distato the closest airport at NUTS 3 level and a
measure of the total number of airports, locatelksd than 100 Km from the single province, are
the third and fourth variables used, respectivéinother dimension that is exploited is the
reduction in the cost of travelling by airplane.eThumber of low-cost air companies increased
substantially in these years. The greater competiind the availability of discounted tickets
increased the accessibility to flights and redutedmobility cost. To capture these improvements,
the number of passengers landing and departingternational flights is used as a proxy. This
variable is available at NUTS 3 level. Table A3\pdes a detailed description of the variables and
their source.
TABLE 7

Surprisingly, between 1991 and 2001 the investmienitsrastructures in the motorway and
railroad are minimal as far as the physical measucensidered. As reported in Table 8, the overall
kilometres of motorway in Italy increased annudlly only 0.48 percent and of railroad by 0.03
percent. It is reported that Italy lags behind ¢itieer European countries in terms of infrastructure
endowments and this gap has widened remarkabheihast 20 years, being now three times larger
than it was 20 years ago (Gobbo, 2007). For exanhguige investments in motorway occurred till
the '80, when Italy owned the most modern and dae road network in Europe (ANCE, 2009).
However, these investments nearly stopped hereaftgh drastic implications in terms of
congestion. This implies that these physical messurepresent a bad proxy in lItaly for
transportation improvements. On the other handné considers the other variables of Table 8, a
certain transportation improvement occurred. Foengxe, the accessibility to the airports
improved annually by 3 and 5 percent, if one comrsidhe distance to closest airport and the
number of near-by airports, respectively. The samérue for the accessibility to flights, as
indicated by the 12 percent increase in the nurabpassengers.

TABLE 8

Regarding the telecommunication variables, one oreas used here and it is the number of

internet domains registered at NUTS 2 level for geegiod 2004-2007. This variable seems to

a major drawback, as the expenses for importarastriictures such as the speed rail line, areinasgtat national
level and are not imputed in the budget of thelsipgovinces. For this reason, these measuredrabiructure are not
considered in this study.
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adequately capture the large improvements in tel@wonication means, which occurred recently,
as proved by the annual rate increase of 23 pe(Cabte 9).

TABLE 9
5. Empirical Estimation
To understand the determinants of the level ofrditye across cities, the index of fractionalization
is estimated for 1991 and 2001, and for 2004 to720he units of observation are the Italian
provinces. Different factors have been traditionalientified in the economics literature as
responsible for the location sorting of ethnic greuThese are self-segregation of minorities, fracia
prejudice and discrimination as well as local l&y@ernmental factors. First, ethnic specific
factors are important sources of location choicethey influence the personal propensity for
segregation. For example, migrants, in particuéwlg arrived, may prefer to cluster with their own
group, to find support in the destination countaes to recreate the social background of the place
of origin. Immigrants chose to live with people ttHeave similar tastes and speak the same
language. These factors are likely to be more itapbrthe greater the cultural distance of foreign-
born from natives. Second, segregation results fdiseriminating actions taken by incumbent
natives. Discrimination and prejudice are influesthbg socio-economic characteristics such as age,
gender, household composition, education, mari@ius and family income. Alternatively, the
urban form, the Tiebout choice, housing developntent have been identifies as other important
determinants of segregation. After controlling floese factors, the key explanatory variable in this
analysis is represented by telecommunication antsportation improvements, which proxy for the
costs of mobility. The set of standard covariatesherefore augmented with the variables
capturing transportation and telecommunication owpments. The following equation is

estimated:

DIVi=a + (3 pop: + YDEMOy + d un; + @act; + n technology + A ORIGIN, + &1 (13)

whereg = hr + AV r=1, ....R;t=1, ...T

The dependent variable is ethno-linguistic fraciaration index, for the provincein yeart. The

total population (pop) captures the size of thg. dihe vector of socio economic variables (DEMO)
includes the proportion of population in differeage categories and education categories. These
variables should proxy for discrimination factofBhe variables unemployment rate (un) and
activity rate (act) proxy for economic opporturstighat represent pull factors in the destination
choice. The ethnic group variables (ORIGIN) capttire ethnic level propensity for living in a

multicultural environment and include the total roen of foreigners from the different areas of
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origin. The variables technology improvements ezlato transportation and telecommunication
(technology) are added. Unfortunately, these véggabannot be used jointly in the estimations, as
the number of registered domains is available éoiythe most recent panel amite versaTable

A4 provides a description of the variables and gbarce. The disturbance contains the province
fixed effect, the time effect and the conventiostdchastic disturbance term (Baltagi, 2005).
Following Moulton (1986), all models are estimatsmirecting standard errors for clustering by
regions.

The results of the two-way error component model981 and 2001 are reported in Table
10. In column one, a parsimonious specificatioasigmated, where it is only controlled for the time
and province fixed effects. A tendency toward gsidiversity is experienced by the Italian
provinces, and this is in agreement with the dpsea analysis. The coefficient of the 2001 year
dummy is positive and statistically significant ahgduggests that the average diversity levels were
three percent higher in 2001 that they were in 1991

In column two, the standard covariates describexvatare added. The time trend is now
steeper compared to the parsimonious specificadia it is robust to the inclusion of the additiona
covariates. The size of the city has a non-staeéilyi significant effect on diversity. Economic
opportunities exert a well determined effect on kbeation choice of foreigners. Cities with a
higher rate of activity and a lower rate of unenyptent are, on average and ceteris paribus, more
multicultural. Labour market features represent angnt pull factors, as far as foreigners
effectively respond to the advantages offered leyettonomically vibrant cities. Diversity is higher
in provinces with a younger population. This ageam indicate that foreigners avoid depressed
cities, which are also abandoned by the native ladipa in working age. The proportion of people
that obtained primary, secondary and tertiary etioicdnas a positive effect on diversity, even & th
coefficient of secondary education is not stat@lycsignificant. Finally, the number of foreigners
exerts an influence on the level of diversity, whaepends on the groups of origin. An increase in
foreigners of the Europe 12 area decreases thedéegy diversity. On the contrary, an increase i
the number of foreigners from Central-Eastern Eerapd from northern Africa is associated with a
greater level of multiculturalism.

Columns three to eight add the key transportatiamables. The first is the length of the
motorway expressed in kilometres. This variablersx@o significant effect on the level of
diversity. The second is the length of the railrGadl again the coefficient is not statistically
significant. These results, however, are not ssimgj on the ground that only minimal investments
in the motorway and railroad systems have beernrpptace between 1991 and 2001 in Italy. As

discussed before, in the ten years interval, thgtkeof these infrastructures increased by onlg fiv
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and 0.3 percent, respectively. The third varialbecolumn five, is the distance to the closest
airport, expressed in kilometres. The coefficieas the expected sign and it is statistically
significant at conventional level. Ten additiondbknetres to the closest airport decreases diyersit
by 0.1 percent, on average and ceteris paribuscdéticient of the fourth transportation variable,
which is another proxy for the accessibility topairts, is positive and statistically significantiel
magnitude of the coefficient suggests that an ait airport located at close distance increases
the fractionalization index by 0.4 percent. In agnent with the theoretical model, these results
suggest that a reduction in the transportationsgostpressed in terms of time for travelling,
increases the degree of multiculturality of theiesit Movers eventually respond to positive
externalities generated by a culturally heterogaseenvironment and increasingly rely on an
enlarged community for identity transmission, ratti@n on localized peer effects of a segregated
environment. Gradual improvements in distant comigation allow this process to happen, as it
becomes easier for foreigners to maintain theinietidentity while living outside the ethnic
enclave. The fifth variable is the volume of paggs. As reported in column seven, the coefficient
of the variable is positive but not statisticallgreficant. In column eight the three transportatio
variables enter jointly. The coefficient of the iadne distance is no more statistically significant
whereas the coefficient of number of airport is anant, both in terms of magnitude and
significance. The coefficient of the number of mamgers turned statistically significant, indicating
that an increase in the volume of passengers leygercent, which corresponds to an increase of
about 100’000 passengers, augments diversity dye€cent.

Table 11 reports the estimations for the second sk, relative to years 2004 to 2007. The
estimations are overall in line with those reportedthe previous panel, albeit some coefficients
turned not statistically significant. As shown inlumn one, the year dummies are positive and
statistically significant, and confirm that theimg trend in diversity continues till the recentayg
The average diversity index is three percent high@007 than it was in 2004. The largest increase
in diversity occurred between 2006 and 2007, whiléhe other intervals the increase was less
steep.

Column two introduces the standard regressors. éigre, the inclusion of the covariates
turned the diversity time trend steeper. Contrarythe previous regression, the volume of the
population exerts a statistically significant etfea the index of fractionalization, and the negati
coefficient indicates that larger cities are lesgebe. In agreement with the previous findings,
provinces with a younger population tend to be eicin terms of variety of ethnicities. The
coefficient of the unemployment rate has a wrormgp svhile the activity rate has an insignificant

coefficient. None of the coefficients of the edumatvariables are statistically significant.
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Regarding the main areas of origin, in line with frevious regression, the greater is the number of
migrants from Central and Eastern Europe, the muicultural are the cities. Also migrants from
EU increase the level of diversity and the samendgrants from Western Africa and North
America. The positive correlation between thesaietgroups and the level of diversity indicates
that these migrants tend to avoid clustering imietenclaves and locate homogeneously across the
Italian provinces. This process occurs becauseiculiliral provinces eventually offer the largest
economic opportunities, which are exploited by migs from these origin areas. In columns three
the telecommunication variable is introduced. Thefiicients of the time dummies and the
demographic variables are robust to the inclusiathie additional variable, whereas the coefficient
of the unemployment rate turns insignificant. Thieresting finding is that the telecommunication
variable exerts a positive and well determinedatffn multiculturality. The number of internet
domain is positively correlated with the level olvefsity, providing a robust support to the
theoretical prediction of the O-P model. Increadimg number of domain by ten units over 10’000
inhabitants, the fractionalization index augmemt®l percent.

The latter dataset has the advantage to be disggjgreby single country of origin. Up to
now, the different countries have been aggregayandjor areas of origin, to make the estimations
as comparable as possible with the baseline spatdn in 1991-2001. However, this aggregation
can mask important insights, as single countryrgfio can drive the result of the entire area. To
further exploit the information of the data sete timost important supply countries are
distinguished. It has been arbitrarily chosen tecehe thirties most represented origin coungries
which are, in descending order in terms of sizemBRaa, Albania, Morocco, China, Ukraine,
Philippines, Tunisia, Poland, Macedonia, India, &tar, Peru, Egypt, Moldova, Serbia and
Montenegro, Senegal, Sri Lanka, Bangladesh, Pakibligieria, Germany, Ghana, Brazil, Bulgaria,
France, Bosnia-Herzegovina, UK, Algeria, Russiadila. They overall accounted for nearly 90
percent of the total migration stock in 2007. Thepeical results for the alternative aggregatioa ar
reported in Table 12. Two findings are worth memitig. First, the domain variable is robust to this
alternative aggregation. The coefficient is positand statistically significant. The second finding
is related to the ethnic group variables. Among @leatral-Eastern Europe block, foreigners from
Macedonia, Bulgaria and Romania are responsiblenitneasing the level of diversity, whereas
foreigners from Croatia, Ukraine and Russia exarbpposite effect. Three countries of Western
Europe are among the top thirty supply countrigsltaly, and among these, the foreigners from
UK increase the level of diversity. From EasternaA<hinese migrants increase the index of
fractionalization whereas Philippines reduce itnBaf the migrants from Central-Southern Asia

exert a significant effect on the index. From Nerth Africa, migrants from Tunisia augment
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diversity, whereas migrants from Morocco and Algedecrease diversity. From Western Africa,
foreigners from Senegal are associated with a Idexe! of multiculturality. Finally, there is no
significant effect from any migrants from Latin Anw&. It should be noted however that the
inclusion of the communication variable largelyeats the significance of the coefficients of the
different groups.

The use of diversity indexes that incorporate sameasures of distance, such as the
linguistic distance, is becoming popular in the @mogal exercises, as these indexes add a further
dimension to capture the degree of distinctiverg/een different groups. For this reason, the
Greenberg index (1959) described in equation (d@stimated on the disaggregated data described
above. It should be noted that the correlation betwthe standard diversity index that does not
incorporate linguistic distance and the Greenbedgx, that take into account the number of shared
branches in a linguistic tree, is very high in thgsnple, being 0.87. This is because many languages
spoken by the migrants in the sample are verymtistaone another, having zero shared branches.
This implies that for many pairs of languages tlstamhce measure is equal to one. Given the high
correlation, it comes with no surprise the verydithange in the new estimations, reported indabl
13. Again the coefficient of the variable domainpissitive and it is statistically significant at 10
percent level.

One last exercise can be computed, applying th&-2091 dataset. Given that the census
collects individual information on respondents,liling the foreign population living in Italy, this
additional detail can be exploited to analyse amietspecific index of specialization. The use of a
index that varies at ethnic level can inform aldmyortant ethnic specific habits. Some groups may
exert a greater tendency to concentration for ialg motivations, if for example they need to
follow religious practise such as attending the les The index of specialization for each ethnic
group s, measured by the Balassa index, is therefeed as dependent variable in the following
specification:

SPEG= a + B Xps + & technologyt + €5 (14)
wheregs = Urs + At Vs r=1, ....R;t=1, .,.T;s=1..., S

The vector X captures time-varying characteristicthe ethnic group s in province r and time t. In
particular it includes the count of migrants frone tdifferent origin areas, a measure of the group
economic status, captured by the proportion of piexh migrants, and different demographic
variables, such as the proportion of migrants & different age categories and the proportion of
male migrants. The transportation variables deedribbove are also included. The equation

incorporates dummy fixed effects for origin andrethgroups and a year dummy.
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Before proceeding with the empirical results, tleeic-economic characteristics of the
foreign population are analysédRemarkable differences appear between the ethoigg in the
same year and partially for the same group betw88i and 2001 (Tables 14, 15). For example, in
1991 the proportion of young migrants ranges frormiaimum of 7.3 to a maximum of 19.5
percent, registered by the groups other Africa &aatin America, respectively. These figures
suggest that while a certain proportion of moveosnf Latin America came in host countries as a
family, emigration for Africans tended to be aniindual strategy. A strong difference in terms of
proportion of elderly is identified between migrafitom developing countries and from developed
ones, with the former displaying the lowest projortin this age group. The elderly population
among the groups Northern Africa, other AfricantihaAmerica and Asia are less than three
percent, whereas from North America and Oceaniahexh 15.2 and 12.6 percent, respectively.
This suggests that immigration from developing ¢oans just started in 1991 and the first cohorts
of movers were still in young age. Another posgipik that foreigners from developing countries
have a different emigration strategy than foreigrfesm developed countries, with the latter being
more permanent. On the contrary, foreigners fromelbgping countries may display greater rates of
return migration, as they move to destinations wtihey are young and return to origins in older
age.

Emigration from African countries involves not ordingle and young individuals, but also
selects primarily male ones. On the contrary, #rgd majority of migrants from Central-Eastern
Europe and from Latin America are female. Regardivegeconomic status, some groups display
very low levels of occupation. The low rates forgnants from Central-Eastern Europe, Latin
America and North America can be somehow justibigdhe relatively high rates of movers in the
non-working age. The low rate of the group from &ta is more surprising. On the contrary,
foreigners from Northern Africa, other Africa andid, report much greater occupation rates.

In 2001, minimal changes occurred compared to 1881 some issues are worth
mentioning. First, while in 1991 half of overall gnants were male, in 2001 the majority of movers
were female. All groups, except for movers from €arEastern Europe, display a reduction in the
proportion of male migrants, compared to 1991. &dhtly from the other groups and in agreement
with 1991, migrants from Africa are disproportioglgtt male. On average, the occupation rates
among migrants increased from 1991 to 2001. Alugsoconverge to similar rates, except for the
groups other Africa and Asia, which display muctgéa occupation rates than the other groups.
Regarding the distribution of foreigners in the agg¢egories, an interesting feature is the large

increase in the proportion of migrants younger thdryears of age, in the group Northern Africa.

8 For a problem of consistency between 1991 and ,26@Igroup Europe 12 is included in the other Bargroup.
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This specific group eventually benefited from tH@98 Italian law, which ensured the right of
family reunification to migrants with a regular eloyment. Finally, the existence of disparities
between developing and developed countries regattie presence of elderly emerges as well in
2001. Given that this feature is valid also in 20@kupport in favour of the life-cycle emigration
strategy emerges.

Turning to the estimation of equation [14], Tab&displays the results. The Balassa index
ranges from 0 to +o, with a value greater than one identifying a sitimof specialization. This
implies that a positive coefficient indicates aipes effect of the variable on specialization. The
first column of the table includes only the yead ahe province fixed effects. The positive and
statistically significant coefficient of the yeamurdmy indicates an overall increase in ethnic
specialization among the lItalian provinces from1L892001. In columns (2), the immigrant group
dummies are introduced. This exercise explaingpdcsic ethnic groups increased (decreased)
specialization between 1991 and 2001, relativéenéoliase group, which is Oceania. According to
the table, the groups other Africa and Asia tendhiow a decreasing specialization, compared to
immigrants from Oceania. It should be noted, thatdescriptive analysis on the mean conducted in
Table 5a revealed that immigrants from Oceanialaysgl the second largest index in 1991 and the
largest in 2001.

A more complete analysis can be performed, introduthe socio-economic characteristics
of the specific ethnic groups. Column (3) revedlat tadditional migrants from the same ethnic
group augment the ethnic specialization. Among sbeio-economic characteristics, only the
gender variable has a significant effect. Increqdime proportion of male in the gender mix
augments the ethnic specialization, on averagecatatis paribus. Regarding the key transportation
variables, two out of three have a significant Gioieint. An increase in the number of close by
airports and in the number of cheaper flights, pdxoy the number of passengers, decrease the
ethnic specialization. This result is again in liwigh the prediction of the theoretical model.
Finally, controlling for these additional covarigtea greater number of group dummies has
statistically coefficients. Only the groups Latinmé&rica and other Europe display a likely
specialization as the group from Oceania, wherkasheer groups tend to be less specialized.

The estimations of equation (13) are conductedguaidependent variable that is bounded
between 0 and 1, being the variable a proportidre Tise of techniques that do not take into
consideration this specific form can be problemaii far as there is no guarantee that the fitted
values of the regression lie within the admissibblierval, and predictions larger than one or
negative can result. To solve this problem, anrmdtitve estimation is conducted, applying a

logistic transformation to the dependent variablee resulting variable, while mapping the original
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one, is no more constrained to lie between 0 arahd, the fixed effect estimation can be appfied.
This procedure has the pitfall that cannot produeoeapping if the original variable is exactly zero
or one. This is not a problem here, as these ertreases do not occur. The results of these
alternative procedures for both the 1991, 2001 lpame the 2004-2007 panel are reported in Tables
17 and 18. No relevant changes emerge in termgwofad the coefficients, whereas in some cases
the significance of the coefficients is affectedheTtransformation of the dependent variable does
not affect the coefficients of the transportati@miables but it does influence the significancéhef
communication variable, which turns statisticaltgignificant.

6. Conclusion

The objective of this paper is to provide an encgiriest to the theoretical predictions of the O-P
model on the development of multicultural cities.the model, communication improvements are
found to enhance the ethnic diversity of citiestlesy enable migrants to respond to the positive
externalities generated by a culturally heterogaseamvironment, while contrasting the dilution of
cultural identities, when one moves from a segemjato a more integrated environment.
Improvement in distant communication boosts theegaion of multicultural cities, as movers
increasingly rely on an enlarged community for tigrtransmission, rather than on localized peer
effects of segregated environment.

The degree of heterogeneity of cities is measungdhle well-known index of ethno-
linguistic fractionalization (ELF), which capturé®th the richness in terms of number of ethnic
groups, and the evenness of the groups abundandacituralism is maximized by means of a
rich mix and an even distribution of the differathnic groups in the city. Moreover, the Balassa
index is used to exploit the difference in spegzation both at ethnic level and among provinces
and it indicates the existence of a disproportigmavalence of some ethnic groups in specific
provinces.

The empirical analysis is conducted using two d#fifie datasets. Data are drawn from the
Italian Census for 1991 and 2001 and from a denpbgcaassessment of the foreign population
living in the different Italian provinces for 20@ 2007. The data are aggregated at NUTS 3 level
(province). The preliminary description of the dag®eals that Italy is increasingly becoming an
important destination for foreigners. From beingtdiically a country of large emigration, from the
‘70s the net balance of migration reversed and days the presence of foreigners continues to

increase. Immigration and geography are highlyetated, as far as migrants are more likely found

° In a cross section, two additional solutions cdwdgle been used. The first one assumes that pirapéstiows a beta
distribution and estimations are performed accaigiinvhile the second estimates the fractionaltlogddel, proposed
by Papke and Wooldridge (1996). However, to my Keoge, the properties of these estimations in &lpzantext
have not been studied.
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in North-Central Italy, and less in Southern Italthe distribution of migrants along the Italian

territory influences the index of fractionalizatiohhe index is higher in the Northern and Central
Italian provinces, whereas Southern provinces slmwver values of diversity. This implies that

multicultural cities are disproportionately locatedNorthern and Central Italy. According to the
Balassa Index, the groups other Africa and Asialdislower than unitary levels of specialization
both in 1991 and 2001, indicating a less than ptopwal incidence of these foreigners in the
specific province, compared to the average ltahardence.

The empirical estimations provide support to thedmtion of the model and reveal that
both transportation and telecommunication improvasieepresent a valid explanation for the birth
of cosmopolitan cities and are likely to reducenéttspecialization in provinces. The two-way error
component models for the fractionalization indepomn that a better access to the airports, lower
costs of travelling by airplane and a greater diffn of internet technologies increases city
diversity. An additional airport located at closastdnce to the provinces increases the
fractionalization index by 0.4 percent, on averagel ceteris paribus. In agreement with the
theoretical model, a reduction in the time for &ling increases the degree of multiculturality of
the cities. Second, an increase in the volume ségragers by five percent, which corresponds to an
increase of about 100°000 passengers, augmentssiijv&y 0.01 percent. Third, increasing the
number of internet domain registered by ten uniterd 0’000 inhabitants, the fractionalization
index augments by 0.1 percent. The positive andifgignt coefficient of the internet domain is
robust to a larger disaggregation of the ethniaugsofor migrants, and to the incorporation of a
measure of linguistic distance between the diffegeoups.

The estimations that exploit both the ethnic anel pinovince variation in specialization,
using the Balassa index, reveal that the groupsroffrica and Asia are the least specialized.
Different socio-economic characteristics of thenethgroups are introduced, but only the gender
variable exerts a significant effect on special@atincreasing the proportion of male in the gende
mix augments the ethnic specialization, on aveeagk ceteris paribus. Finally, better a access to
airports and lower costs for travelling are cotediawith specialization in the expected direction,
again providing support to the predictions of thedretical model.

A final robustness check is performed applying gidtic transformation to the index of
ethnic fractionalization. This is done to limit timplications connected to estimations where the
dependent variable is bounded. The results regattie transportation variables are robust to this

alternative specification.
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Appendix

Table Al: Country classification by main area of origin. 1991, 2001

Origin Group

Countries

Europe 12

Central Eastern Europe

other Europe
Northern Africa
other Africa
North America
Latin America
Oceania

Asia

Belgium, Denmark, France, Germany, Grdesland, Luxembourg, Netherlands,
Portugal, Spain, United Kingdom
Albania, Belarus, Bosniazéfgovina, Bulgaria, Croatia, Czech Republic, Estoni

Hungary, Latvia, Lithuania, Macedonia, Moldova, &, , Romania, Russia, Serbia,
Montenegro, Slovakia, Slovenia, Turkey and Ukraine

All other European countries

Algeria, Egypt, Libya, Morocco, Sard Tunisia,

All other African countries

Canada, United States

All other American countries

All countries
All countries

Table A2: Country classification by main area of origin. 2004-2007

Origin Group

Countries

EU

Central Eastern Europe
other Europe

Northern Africa

Eastern Africa

Western Africa
Central-Southern Africa
North America

Latin America

Eastern Asia

Western Asia
Central-Southern Asia

Oceania

Austria, Belgium, Denmark, Finland, France, Gangn Greece, Ireland, Luxembourg,
Netherlands, Portugal, Spain, Sweden, United Kingdo
Albania, Belarus, Bosniazélgovina, Bulgaria, Croatia, Czech Republic, Estoni

Hungary, Latvia, Lithuania, Macedonia, Moldova, &, , Romania, Russia, Serbia,
Montenegro, Slovakia, Slovenia, Turkey and Ukraine

All other European countries

Algeria, Egypt, Libya, Morocco, Sudand Tunisia

Burundi, Comoros, Djibouti, Eritréghiopia, Kenya, Madagascar, Malawi, Mauritius,
Mozambique, Rwanda, Seychelles, Somalia, Tanzbiganda, Zambia, Zimbabwe
Benin, Burkina Faso, Cape VerdeteGtivoire, Gambia, Ghana, Guinea, Guinea-Bissau,
Liberia, Mali, Mauritania, Niger, Nigeria, Seneg8lerra Leone, Togo

Angola, Botswana, Camerdentral African Rep., Chad, Congo, Congo Dem. Rep.
Equatorial Guinea , Gabon, Lesotho, Namibia, Séditita, Sao Tome and Principe,
Swaziland

Canada, United States

All other American countries

Brunei Darussalam, Cambodia, Chinse&®em. Rep., Korea Rep., Indonesia, Japan,
Lao, Malaysia, Mongolia, Myanmar, Philippines, Sipgre, Taiwan, Thailand, Timor-
Leste, Vietham

Armenia, Azerbaijan, Bahrain, Geaqrlyan, Iraq, Israel, Jordan, Kuwait, Lebanon, Oman
Qatar, Saudi Arabia, Syria, United Arab Emiratesimén

Afghanistan, Bangladesh, &hmutndia, Kazakhstan, Kyrgyz Republic, Maldivegpial,
Pakistan, Sri Lanka, Tajikistan, Turkmenistan, Uds@n

All countries
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Table A3: Description of transportation and telecommunication variables

Variable Description

Motorway Total length of railway lines (Km). Sourd@JROSTAT, Regional statistics (REGIO).
NUTS2

Railroad Total length of motorways (Km). Source:RDISTAT, Regional statistics (REGIO).
NUTS2

Airport Distance Euclidean distance to closestairpkKm), computed using latitude and longitude of

main town of each NUTS3 and the airport. The Ifdtadian airports is taken from
“Conto Nazionale dei Trasporti” (2003), Ministereid rasporti and “Statistiche dei
Trasporti-2001”, (2003) ISTAT. NUTS3

Airports Number Number of airports located at l#wm 100 Km. Source: “Conto Nazionale dei
Trasporti” (2003). NUTS3
Passengers Number of passengers landing and agpartnternational flights in closest main

airport. Source: “Conto Nazionale dei Trasporti0Q3), Ministero dei Trasporti and
“Statistiche dei Trasporti-2001”, (2003) ISTAT. NS3

Domain Number of domains registered over 10000kitaats. Source: Institute for
Informatics and Telematics, Italian National Resbaouncil. (NUTS 2)

Table A4: Description of variables and source

Variable 1991; 2001 2004-2007
Migrants by area of Source: Census, ISTAT Source: register office
origin
In(population) Source: Census, ISTAT Source: register office
Proportion of people below 14 years of age. Proportion of people below 14 years of
Less 14 Source: Census, ISTAT age. Source: register office
Proportion of people between 15 and 64 years oProportion of people between 15 and 64
15-64 age. Source: Census, ISTAT years of age. Source: register office
Proportion of people over 65 years of age. Sourderoportion of people over 65 years of age.
Over 65 Census, ISTAT Source: Source: register office
Proportion of people in schooling age who -
No education obtained no education. Source: Census, ISTAT
Proportion of people in schooling age who Economically active population with pre-
obtained primary education. Source: Census, primary, primary and lower secondary
Primary Education ISTAT education. Source: EUROSTAT
Proportion of people in schooling age who Economically active population with
obtained secondary education. Source: Census,upper secondary and post-secondary non-
Secondary EducationSTAT tertiary education. Source: EUROSTAT
Proportion of people in schooling age who Economically active population with

obtained tertiary education. Source: Census, tertiary education. Source: EUROSTAT
Tertiary Education ISTAT
Unemployment Rate Source: Census, ISTAT Source: Labour Force SUn&RAT
Activity Rate Source: Census, ISTAT Source: Labour Force SUN&RAT
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Table 1a: The distribution of foreigners (%)

1991 2001

TOTAL 0.5 2.1
North-Centre 0.7 3.0
South 0.3 0.9

Table 1b: The distribution of foreigners (%)

2004 2005 2006 2007

TOTAL 3.9 4.3 4.7 5.5
North-Centre 51 5.7 6.2 7.2
South 15 1.6 1.8 2.3

2a: The average index of fractionalization

1991 2001
TOTAL 0.011 0.043
North-Centre 0.013 0.057
South 0.007 0.020

Table 2b: The average index of fractionalization
2004 2005 2006 2007

TOTAL 0.075 0.083 0.090 0.105
North-Centre 0.099 0.110 0.119 0.137
South 0.029 0.032 0.035 0.044
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Table 3: Average annual percentage change in dloidnalization index (%)

Province 1991-2001 L ocation Province 2004-2007 L ocation
Terni 76  North-Central Sassari 47 South
Rovigo 63 North-Central Nuoro 37 South
Piacenza 63  North-Central Cagliari 34 South
Treviso 60 North-Central Cosenza 31 South
Pordenone 60 North-Central  Caltanissetta 30 South
La Spezia 54  North-Central Siracusa 28 South
Asti 52 North-Central Enna 27 South
Cuneo 50 North-Central Vibo Valentia 27 South
Cremona 50 North-Central Campobasso 25 South
Ancona 49 North-Central Potenza 24 South
Macerata 49  North-Central Chieti 23 South
Ascoli Piceno 48  North-Central Agrigento 22 South
Matera 48 South Latina 21 North-Central
Belluno 47  North-Central Ferrara 21 North-Central
Pesaro e Urbino 47  North-Central Rieti 20 North-Central
Pavia 47  North-Central Frosinone 19 North-Central
Mantua 46  North-Central Viterbo 19 North-Central
Alessandria 45  North-Central Pavia 19 North-Central
Venice 44  North-Central Pescara 19 South
Verona 43  North-Central Matera 18 South
Table 4a Macro area of origin: 1991, 2001, (%)
1991 2001
Europe 12 21.0 10.8
Central Eastern Europe 5.8 30.9
Other Europe 14.0 2.0
Northern Africa 194 20.2
Other Africa 10.3 9.0
North America 4.9 1.6
Latin America 8.8 9.2
Asia 15.2 16.2
Oceania 0.6 0.3
Table 4b Macro area of origin: 2004, 2005, 200® 72{%0)
2004 2005 2006 2007
EU 6.68 6.26 5.99 5.23
Central Eastern Europe  44.18 45.00 45.65 51.77
Other Europe 0.73 0.67 0.63 0.52
Northern Africa 20.79 20.33 19.93 17.41
Central Southern Africa 0.44 0.45 0.44 0.40
Western Africa 5.13 4.97 4,91 4.46
Eastern Africa 1.06 1.11 1.12 1.01
North America 0.81 0.73 0.69 0.56
Latin America 6.89 6.82 6.70 5.92
Central Southern Asia 5.47 5.61 5.69 5.33
Western Asia 0.72 0.68 0.64 0.56
Eastern Asia 6.92 7.22 7.48 6.75
Oceania 0.16 0.15 0.13 0.10
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Table 5a: Balassa Specialization Index, mean: -

1991 2001

Europe 12 1.04 1.03

Central Eastern Europe 0.91 1.16
Other Europe 1.26 1.04
Northern Africa 1.15 1.10

Other Africa 0.80 0.80

North America 1.12 1.35

Latin America 1.05 0.87

Asia 0.61 0.69

Oceania 1.20 1.56

Table 5b: Balassa Specialization Index, mean: 220d@5, 2006, 2007
2004 2005 2006 2007

EU 1.16 1.17 1.18 1.14

Central Eastern Europe 1.09 1.09 1.09 1.10
Other Europe 1.33 1.34 1.39 1.33
Northern Africa 1.12 1.12 1.12 1.08
Central Southern Africa 0.86 0.87 0.85 0.84
Western Africa 0.81 0.81 0.82 0.82
Eastern Africa 0.84 0.89 0.89 0.86

North America 1.18 1.16 1.18 1.10

Latin America 0.78 0.76 0.75 0.74

Central Southern Asia 0.76 0.75 0.74 0.74
Western Asia 0.85 0.86 0.83 0.83

Eastern Asia 0.79 0.82 0.83 0.82

Oceania 1.55 1.56 1.52 1.34

Table 6a: Balassa Specialization Index, standavéhtien: 1991-2001

1991 2001

Europe 12 0.47 0.61

Central Eastern Europe 1.02 0.47
Other Europe 0.79 0.84
Northern Africa 0.71 0.58

Other Africa 0.68 0.61

North America 0.89 1.28

Latin America 0.50 0.51

Asia 0.41 0.45

Oceania 1.57 1.94

Table 6b: Balassa Specialization Index, standavdéatien: 2004, 2005, 2006, 2007
2004 2005 2006 2007

EU 0.77 0.79 0.81 0.78

Central Eastern Europe 0.35 0.34 0.33 0.27
Other Europe 1.44 1.46 1.54 1.45
Northern Africa 0.60 0.60 0.59 0.54
Central Southern Africa 0.77 0.75 0.73 0.74
Western Africa 0.70 0.69 0.69 0.70
Eastern Africa 1.72 1.85 1.74 1.59

North America 0.93 0.89 0.91 0.84

Latin America 0.59 0.58 0.58 0.61

Central Southern Asia 0.74 0.72 0.70 0.71
Western Asia 0.65 0.62 0.61 0.60

Eastern Asia 0.61 0.63 0.62 0.64

Oceania 1.88 1.96 1.97 1.55



Table 7a: Balassa Specialization Index, min and:h881-2001
1991 2001
Min M ax Min M ax
Europe 12 0.31 3.01 0.22 3.79
Central Eastern Europe 0.18 8.70 0.41 2.32
Other Europe 0.19 4.74 0.08 5.46
Northern Africa 0.06 3.92 0.07 3.47
Other Africa 0.03 2.96 0.06 2.63
North America 0.15 4.28 0.12 5.99
Latin America 0.24 2.67 0.22 3.96
Asia 0.05 2.18 0.10 2.19
Oceania 0.00 11.03 0.13 13.35

Table 7b: Balassa Specialization Index, min and:r@@84, 2005, 2006, 2007
2004 2005 2006 2007
Min Max Min Max Min Max Min Max
EU 026 445 0.26 4.44 026 4.43 029 4.63
Central Eastern Europe0.30 1.83 0.30 1.78 0.30 1.76 0.44 1.59
Other Europe 0.12 7.71 0.00 753 0.06 8.67 0.06 7.95
Northern Africa 0.10 3.75 0.10 3.83 0.11 3.76 0.12 3.25
Central Southern Africa 0.09 4.11 0.06 390 0.06 357 0.06 3.45
Western Africa 0.07 3.23 0.07 3.20 0.10 3.25 0.08 3.40
Eastern Africa 0.03 16.25 0.04 17.42 0.05 15.75 0.05 13.15
North America 0.14 4.23 0.14 430 0.14 435 0.14 4.30
Latin America 0.21 4.96 0.22 4.87 0.21 4.87 0.19 5.17
Central Southern Asia 0.05 4.17 0.04 396 0.06 3.80 0.06 3.69
Western Asia 0.00 298 0.00 3.13 0.00 3.29 0.00 3.01
Eastern Asia 0.18 4.54 0.18 477 0.21 4.82 0.18 5.12
Oceania 0.00 10.08 0.00 10.30 0.00 10.67 0.00 10.34

Table 8: Improvements in transportation

1991 2001 Annual percentage change (%)
Motorway (Km) 394 413 0.48
Railroad (Km) 1012 1015 0.03
Airport Distance (Km) 65 43 3.38
Airports Number 1.53 2.29 4.97
Passengers 1768493 3914621 12.14

Table 9: Improvements in telecommunication
2004 2005 2006 2007 Annual percentage change (%)

Domain 119.635 200.60 23




Table 10: Two-way Error Component Model. Censua dat
Dependent Variable: Index of fractionalization *100

(€] 2 3 4 5) (6) ) 8
Year 2001 3.229%* 4.359%** 4.627*+* 4.234%+* 4,794+ 4.361*+* 4.532%+* 4.572%
[0.437] [1.017] [1.094] [1.081] [0.998] [0.952] Hb66] [0.962]
Population 0.000002 0.000001 0.000002 -0.0000002  .000D02 -0.000001 -0.000001
[0.00001] [0.00001] [0.00001] [0.00001] [0.000006 [0.00001] [0.000005]
Less 14 71.34%* 73.46%** 72.58** 72.33%** 60.64** 73.61*** 63.23%+*
[14.15] [13.10] [13.15] [15.30] [12.77] [15.13] 14.08]
15 64 40.13* 41.55* 40.00** 38.24* 36.90** 448+ 41.28**
[16.33] [15.18] [16.35] [16.91] [13.24] [18.30] 14.40]
Primary Education 18.09* 17.27 18.77* 11.29 111 8.31* 11.02
[10.18] [10.09] [9.480] [9.371] [7.677] [10.19] 7[088]
Secondary Education 11.55 11.13 12.95 8.19 3.176 0.261 1.7
[10.50] [10.56] [10.33] [9.572] [8.354] [10.67] 8.p02]
Tertiary Education 35.82* 29.8 37.93* 10.67 22.61 33.39* 18.54
[18.31] [18.15] [18.12] [18.81] [16.60] [16.80] 19.67]
Unemployment -0.162%** -0.162*** -0.154*** -0.128 -0.137%** -0.161%** -0.133***
Rate [0.042] [0.041] [0.0446] [0.0452] [0.041] ¢ai] [0.042]
Activity Rate 17.20%** 17.26*** 17.66*** 19.05*** 18.28*** 16.70*** 17.86***
[4.976] [4.906] [4.983] [5.163] [4.681] [4.772] 4j404]
Motorway -0.002
[0.004]
Rail 0.002
[0.003]
Airport -0.005** -0.0003
Distance [0.002] [0.002]
Airports Number 0.390*** 0.385***
[0.069] [0.098]
Passengers Number 0.0000001 0.00000006**
0.00000004 0.00000002
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Cont.

1) (2) (3) (4) (5) (6) (7) (8)
Europe 12 -0.0003*** -0.0003*** -0.0003*** -0.0003* -0.0004*** -0.0003*** -0.0004***
[0.0001] [0.0001] [0.0001] [0.0001] [0.0001] [0@1] [0.0001]
Central-Eastern 0.0001**=* 0.0001**=* 0.0001**=* 0.00a*** 0.0001*** 0.0001*** 0.0001***
Europe [0.00003] [0.00003] [0.00003] [0.00003] 0@0o03] [0.00003] [0.00003]
Other Europe 0.0001 0.0001 0.0001 0.0001 0.0001 000Q. 0.0001
[0.0002] [0.0002] [0.0002] [0.0002] [0.0002] [0@2] [0.0002]
Northern Africa 0.0001* 0.0001* 0.0001* 0.0001 0003 0.0001 0.00001
[0.00005] [0.00005] [0.00005] [0.00005] [0.0001] [0.00005] [0.0001]
Other Africa 0.0002 0.0002 0.0002 0.0002 0.0002 0003 0.0003
[0.0002] [0.0002] [0.0002] [0.0002] [0.0002] [0@2] [0.0002]
North America 0.001 0.001 0.001 0.001 0.001 0.001 0.001
[0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 0.01]
Latin America -0.0001 -0.0001 -0.0001 -0.0001* 0dno5 -0.0001 -0.0001
[0.0001] [0.0001] [0.0001] [0.0001] [0.0001] [0@1] [0.0001]
Asia 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0010
[0.0001] [0.0001] [0.0001] [0.0001] [0.0001] [0@1] [0.0001]
Oceania 0.0045 0.004 0.004 0.002 0.006 0.005 0.006
[0.006] [0.006] [0.006] [0.007] [0.007] [0.007] 0.007]
Constant 1.066*** -60.59*** -59,53*** -63.77*** -5316*** -51.49%*** -61.96*** -52.55%**
[0.218] [16.03] [16.40] [13.85] [17.45] [14.18] 8102] [16.41]
Observations 190 190 190 190 190 190 190 190
Number of code 95 95 95 95 95 95 95 95
R-squared 0.729 0.968 0.969 0.969 0.971 0.975 0.97 0.976

Notes: robust standard errors in parenthesis. 8tdriirors adjusted for 20 clusters. * significanfL0%; ** significant at 5%; *** significant at 1% he excluded variables are

the 1991 year dummy, the proportion of people @%years of age and the proportion of people witkeducation
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Table 11: Two-way Error Component Model. Registéic®
Dependent Variable: Index of fractionalization *100

1) (2) (3)
Year 2005 0.781*** 0.965*%**
[0.108] [0.0779]
Year 2006 1.508*** 1.890***
[0.199] [0.154]
Year 2007 3.001*** 3.540%** 2.526%**
[0.307] [0.242] [0.524]
Population -0.00000542*** -0.00000652***
[0.000000856] [0.00000148]
Less 14 2.580%** 2.445%**
[0.225] [0.260]
15 64 0.893*** 0.970%**
[0.244] [0.233]
Secondary Education -0.0451 -0.0523
[0.0285] [0.0607]
Tertiary Education 0.000537 -0.0447
[0.0666] [0.0826]
Unemployment Rate 4.173* 3.196
[1.999] [3.754]
Activity Rate -0.0202 -2.376
[2.050] [3.793]
Domain 0.0144*=
[0.00589]
Central-Southern Africa -0.00182 -0.00333
[0.00264] [0.00301]
Western Africa 0.000320* 0.0000767
[0.000164] [0.000217]
Eastern Africa -0.00054 0.0000119
[0.000408] [0.000441]
Northern Africa 0.0000723 0.000224
[0.000126] [0.000145]
Central-Eastern Europe 0.0000387** 0.0000477*
[0.0000157] [0.0000235]
EU 0.000601* 0.000277
[0.000301] [0.000372]
Other Europe 0.00531 0.00548
[0.00393] [0.00576]
Latin America -0.000173 -0.000246*
[0.000103] [0.000133]
North America 0.00495* 0.00669
[0.00273] [0.00408]
Central-Southern Asia -0.0000536 -0.00011
[0.0000775] [0.0000694]
Western Asia -0.0011 -0.00199
[0.00107] [0.00148]
Eastern Asia 0.00016 0.000166
[0.000172] [0.000162]
Oceania -0.00964 -0.02
[0.00819] [0.0129]

Cont.
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Cont.

1) (2) (3)
Constant 7.492%** -85.47*** -87.33***

[0.153] [17.64] [17.39]
Observations 412 412 206
Number of codice 103 103 103
R-squared 0.818 0.957 0.971

Notes: robust standard errors in parenthesis. Stdrirrors adjusted for 20 clusters. * significahil0%; **
significant at 5%; *** significant at 1%. The leasticent year dummy is always the one removed fegression. The
other excluded variables are the proportion of feoper 65 years of age and the proportion of peeth primary
education.
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Table 12: Two-way Error Component Model. Registéio®. Alternative aggregation
Dependent Variable: Index of fractionalization *100

€] 2 3
Year 2005 0.791*+* 0.980***
[0.109] [0.0890]
Year 2006 1.527%** 1.893***
[0.202] [0.185]
Year 2007 3.049%** 3.542%** 2.147%*
[0.314] [0.306] [0.404]
Population -0.00000649*** -0.00000975***
[0.00000111] [0.00000171]
Less 14 2.443%* 1.910***
[0.304] [0.280]
15 64 0.681* 0.381
[0.327] [0.270]
Secondary Education -0.0958** -0.182***
[0.0399] [0.0625]
Tertiary Education -0.047 -0.147*
[0.0524] [0.0754]
Unemployment Rate 4.393** 6.115
[1.828] [4.219]
Activity Rate -1.152 -5.068*
[2.181] [2.825]
Domain 0.0157***
[0.00394]
Albania 0.000124 0.000119
[0.000118] [0.000117]
Serbia and Montenegro -0.000199 -0.000579
[0.000247] [0.000345]
Bosnia and Herzegovina 0.000735 0.00195
[0.000807] [0.00128]
Macedonia, FYR 0.000363 0.000937**
[0.000297] [0.000363]
Croatia -0.00126 -0.00373*
[0.000863] [0.00179]
Bulgaria 0.000438 0.00173***
[0.000481] [0.000267]
Romania 0.0000312* 0.0000640*
[0.0000154] [0.0000328]
Poland -0.000212 0.000158
[0.000311] [0.000317]
Ukraine -0.000192 -0.000431**
[0.000161] [0.000205]
Moldova -0.0000095 0.000032
[0.000244] [0.000374]
Russia -0.000477 -0.00837***
[0.00202] [0.00221]
France -0.00168 0.00189
[0.00158] [0.00141]
Germany 0.00195*** 0.000568
[0.000607] [0.000773]
UK 0.00214** 0.00276***
[0.000904] [0.000927]
Cont.
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Cont.

1) (2) 3)
Philippines 0.00028 -0.000905*
[0.000236] [0.000520]
China 0.000264 0.000293*
[0.000191] [0.000163]
Bangladesh -0.000449 -0.000396
[0.000270] [0.000318]
Sri Lanka -0.000565** -0.000288
[0.000243] [0.000434]
India 0.000332** 0.000225
[0.000142] [0.000195]
Pakistan -0.000285 -0.000318
[0.000282] [0.000376]
Algeria -0.000888 -0.00270*
[0.00166] [0.00143]
Egypt, Arab Rep. 0.000572** 0.000508
[0.000241] [0.000383]
Morocco -0.000145 -0.000378**
[0.000139] [0.000174]
Tunisia 0.000161 0.000949*
[0.000351] [0.000477]
Ghana -0.0000991 0.00000891
[0.000859] [0.000693]
Nigeria 0.00149* 0.00149
[0.000738] [0.00105]
Senegal -0.000646 -0.00167*
[0.000613] [0.000855]
Brazil 0.000959** 0.000911
[0.000348] [0.000810]
Ecuador -0.0000826 0.000126
[0.000130] [0.000132]
Peru -0.000800** -0.000742
[0.000358] [0.000639]
Other 0.0000859 0.000494*
[0.000161] [0.000237]
Constant 7.527*** -63.83** -28.48
[0.155] [24.66] [23.54]
Observations 412 412 206
Number of codes 103 103 103
R-squared 0.816 0.963 0.985

Notes: robust standard errors in parenthesis. Stdnérrors adjusted for 20 clusters. * significat 10%; **
significant at 5%; *** significant at 1%. The leasicent year dummy is always the one removed fregresssion. The
other excluded variables are the proportion of peeoper 65 years of age and the proportion of peepth primary

education.
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Table 13: Two-way Error Component Model. Registéio®. Greenberg index

Dependent Variabldsreenberg indexL00

€))

(2)

)

Year 2005 0.252%**
[0.0347]

Year 2006 0.492%**
[0.0665]

Year 2007 0.738***
[0.0950]

Population

Less 14

15 64

Secondary Education
Tertiary Education
Unemployment Rate
Activity Rate

Domain

Albania

Serbia and Montenegro
Bosnia and Herzegovina
Macedonia, FYR
Croatia

Bulgaria

Romania

Poland

Ukraine

Moldova

Russia

France

Germany

UK

0.233%**
[0.0249]
0.449%+*
[0.0536]
0.730%*
[0.0802]
-0.00000231***
[0.000000304]
0.588%**
[0.0979]
0.0533
[0.103]
0.000386
[0.0134]
-0.00501
[0.0133]
1.712%%
[0.490]
-0.602
[0.607]

-0.0000119
[0.0000315]
-0.000222**
[0.0000934]
0.000347
[0.000354]
-0.000153
[0.000108]
-0.00105*
[0.000591]
0.0000578
[0.000105]
-0.0000126%*
[0.00000381]
-0.0000399
[0.0000724]
-0.000106***
[0.0000367]
-0.000204%+*
[0.0000692]
-0.00103**
[0.000447]
0.000301
[0.000340]
0.000393**
[0.000120]
0.0000496
[0.000217]

Cont.

0.645%+
[0.142]
-0.00000229***
[0.000000519]
0.523%+*
[0.0990]
0.0145
[0.108]
-0.0285
[0.0255]
-0.0527**
[0.0228]
2.342%
[1.036]
-1.799
[1.158]
0.00237*
[0.00121]
-0.0000533
[0.0000459]
-0.000305*
[0.000169]
0.000952*
[0.000472]
-0.0000671
[0.000127]
-0.00292%+
[0.000599]
0.000231**
[0.0000991]
-0.0000269*
[0.0000152]
-0.000074
[0.0000879]
-0.000156%**
[0.0000506]
-0.000233**
[0.000103]
-0.00167*
[0.000764]
0.0000933
[0.000502]
0.000477*
[0.000169]
-0.000207
[0.000338]

38



Cont.

1) 2) 3)
Philippines 0.000202*** 0.000280***
[0.0000578] [0.0000815]
China 0.000500%*** 0.000505***
[0.000110] [0.0000957]
Bangladesh -0.000190* -0.000224*
[0.000109] [0.000117]
Sri Lanka -0.000211** -0.000205
[0.0000934] [0.000170]
India 0.0000531 0.0000716
[0.0000496] [0.0000550]
Pakistan 0.0000629 -0.00000113
[0.000104] [0.0000907]
Algeria 0.000831* 0.000789
[0.000455] [0.000552]
Egypt, Arab Rep. -0.00000686 -0.00012
[0.000134] [0.000208]
Morocco 0.0000772** 0.000150**
[0.0000364] [0.0000631]
Tunisia 0.000454*** 0.000600***
[0.000131] [0.000181]
Ghana -0.000396 -0.000629
[0.000251] [0.000366]
Nigeria 0.000698** 0.000925**
[0.000292] [0.000353]
Senegal 0.0000269 -0.000129
[0.000183] [0.000213]
Brazil 0.000106 0.000184
[0.000189] [0.000422]
Ecuador -0.0000228 -0.0000882**
[0.0000462] [0.0000414]
Peru -0.000350*** -0.000117
[0.000117] [0.000245]
Constant 2.656*** -8.117 -2.161
[0.0488] [8.055] [9.341]
Observations 412 412 206
Number of codice 103 103 103
R-squared 0.686 0.953 0.97

Notes: robust standard errors in parenthesis. Stdnérrors adjusted for 20 clusters. * significat 10%; **
significant at 5%; *** significant at 1%. The leastcent year dummy is always the one removed fregnession. The
other excluded variables are the proportion of peoper 65 years of age and the proportion of peepth primary

education.
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Table 14: Summary statistics of the demographicatdtaristics of ethnic groups, 1991. (%)

Central-Eastern Other Northern Other Latin North Groups
1991 Europe Europe Africa Africa America America Asia Oceania Mean
Less 14 17.7 14.0 9.7 7.3 19.5 16.9 10.7 8.5 13.0
15 64 77.0 78.5 88.9 91.1 77.6 67.8 87.5 78.9 80.9
Over 65 5.3 7.5 1.4 1.6 3.0 15.2 1.8 126 6.1
Male 30.2 45.9 78.8 63.8 334 45.3 50.5 454 49.2
Occupied 27.7 37.0 525 495 29.4 27.7 45.0 28.9 37.2

Notes: The proportions are calculated for eachgdiforeigners. To receive 100% one should adtoadly the
proportions within each group of variables.

Table 15: Summary statistics of the demographicatdaristics of ethnic groups, 2001. (%)

Central-Eastern Other Northern Other Latin North Groups
2001 Europe Europe Africa Africa America America Asia Oceania Mean
Less 14 20.3 4.5 23.1 12.9 9.8 5.7 18.5 26 122
15 64 77.0 83.2 74.9 85.5 86.7 75.8 80.0 87.3 813
Over p65 2.7 12.4 1.9 1.6 3.6 18.5 1.4 10.1 6.5
Male 46.2 33.6 62.8 55.4 28.7 41.4 49.3 39.6 44.6
Occupied 40.5 40.6 44.3 53.2 41.0 40.1 49.1 50.9 45.0

Notes: The proportions are calculated for eachgdiforeigners. To receive 100% one should adtoadly the
proportions within each group of variables.
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Table 16: Two-way error Component Model on Baldegax. Census data
Dependent Variable: Balassa Index

@) 2 3
Year 2001 0.091** 0.091*  0.084
[0.042] [0.042] [0.073]
Foreigner Number 0.0001**
[0.00003]
Less 14 0.301
[0.806]
15 64 -0.091
[0.696]
Male 0.801**
[0.221]
Occupied 0.171
[0.258]
Passengers Number -0.00000003*
0.00000002
Airports Number -0.002**
[0.001]
Airport Distance 0.0002
[0.001]
Central-Eastern Europe -0.379 -0.580*
[0.261] [0.308]
Other Europe -0.216 -0.333
[0.255] [0.263]
Northern Africa -0.261 -0.688**
[0.234] [0.243]
Other Africa -0.589*  -0.837**
[0.310] [0.326]
North America -0.136 -0.196**
[0.0892] [0.0830]
Latin America -0.424 -0.434
[0.254] [0.293]
Asia -0.731**  -0.955***
[0.270] [0.296]
Constant 0.849** 0.601** -0.191
[0.021] [0.145] [0.684]
Observations 1520 1520 1517
R-squared 0.102 0.16 0.207
province FE Yes yes yes
group FE No yes yes

Notes: robust standard errors in parenthesis. &tdnérrors adjusted for 20 clusters. * significaait 10%; **
significant at 5%; *** significant at 1%. The exclad variables are the 1991 year dummy, the ethmiegpgdummy for
Oceania, the proportion of people over 65 yearsgefand the proportion of female.
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Table 17: Alternative estimation. Census data
Logit Transformation

Year 2001 0.819*
[0.471]
Population -0.000000341
[0.00000177]
Less 14 -0.511
[5.718]
15_64 -0.305
[4.898]
Primary Education 0.828
[2.724]
Secondary Education 8.373
[5.577]
Tertiary Education -0.694
[8.680]
Unemployment Rate -0.0461***
[0.0148]
Activity Rate 2.118
[1.293]
Airport Distance -0.0004
[0.000611]
Airports Number 0.0582**
[0.0251]

Passengers Number 0.0000000168*
[0.00000001]

Europe 12 -0.000141**
[0.0000535]

Central-Eastern Europe  0.0000430***
[0.0000144]

Other Europe 0.000265**
[0.0000963]
Northern Africa 0.0000122
[0.0000194]
Other Africa -0.0000343
[0.0000552]
North America 0.000799***
[0.000275]
Latin America 0.00000782
[0.0000231]
Asia 0.0000133
[0.0000279]
Oceania 0.00125
[0.00196]
Constant -7.161
[4.529]
Observations 190
Number of code 95
R-squared 0.977

Notes: * significant at 10%; ** significant at 5%%** significant at 1%. The Two-way Error Componektodel is
applied to the logit transformation of the fractidimation index.
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Table 18: Alternative estimation. Register Office
Logit Transformation

Year 2007 0.373***
[0.0567]
Population -0.00000256***
[0.000000657]
Less 14 -0.0356
[0.0345]
15 64 0.00816
[0.0308]
Secondary Education -0.0117
[0.00846]
Tertiary Education -0.0114
[0.0130]
Unemployment Rate 0.486
[0.692]
Activity Rate -0.485
[0.593]
Domain 0.000673
[0.000569]
Central-Southern Africa 0.000135
[0.000338]
Western Africa -0.000011
[0.0000357]
Eastern Africa 0.000140*
[0.0000840]
Northern Africa 0.0000298
[0.0000243]
Central-Eastern Europe 0.00000275
[0.00000329]
EU -0.0000111
[0.0000773]
Other Europe 0.000728
[0.000846]
Latin America -0.0000209
[0.0000146]
North America 0.000647
[0.000954]
Central-Southern Asia -0.0000238*
[0.0000141]
Western Asia 0.000205
[0.000357]
Eastern Asia -0.0000153
[0.0000125]
Oceania -0.00287
[0.00214]
Constant -0.785
[2.499]
Observations 206
Number of code 103
R-squared 0.955

Notes: * significant at 10%; ** significant at 5% significant at 1%. The Two-way Error Componektodel is
applied to the logit transformation of the fractidimation index.
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Figure 1: The index of fractionalization
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