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Abstract

The massive waves of migration that emerge as & gfathe recent globalization
process have attracted a growing attention in fileé fof economic geography.
Traditionally, concern over this matter has focusadhe possible effects of replacing
more expensive native workers with a cheaper wotkfanade up of immigrants.
However, recent literature points out that thislex@on may be incomplete, as it
ignores the potential benefits in regional develeptrderived from a greater cultural
diversity related to immigration. The aim of thienk is to fill this gap by analysing the
role of migration diversity in technological diffies and productivity at a regional level
for the specific case of Spain. To do so, we bam@dresearch on three different
diversity indexes, as proposed by Kemeny and C¢28&8) and Alesin&t al. (2003).
The model is estimated by instrumental variablebrgues taking into account the
potential simultaneity between migration diversand worker’'s productivity. The
results confirm that a greater diversity of immigs birthplaces leads to an
improvement in productivity and local worker’s capiies. Additionally, our findings
reveal the importance of skilled labour (nationalforeign) to encourage worker’s
productivity and to ensure a sustainable economnveldpment.

Keywords: migration diversity, regional development, proakity, Spain.
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1. INTRODUCTION

During last decades, international migration hagseerenced deep changes. According to
Arango (2000), migration has become more global dndrse in terms of origins and
destination countries. For this author, Asia, Adrand Latin America have replaced Europe
as the main regions of origin of migrants. In teense, the case of Spain is especially
outstanding. From the end of the twentieth centaryhe early years of the twenty-first
century, this country has gone from being a netrcwf migrants to a net recipient,
becoming Europe’s main target country for immigsaahd the second most important
destination in the world, after the US (Alama-SabaAlguacil and Bernat-Matrti, 2017).
Coinciding with the Spanish economic “boom”, thergmf migrants into the country was
absolutely remarkable. Spain went from having al tlmreign population of 2% in the year
2000 to approximately 12% in 2011 (Marti Romerol®0 The economic expansion and
the creation of new jobs attracted a massive nurob@nmigrants seeking employment
opportunities (Alama, Alguacil and Bernat, 2014jlowever, the economic crisis that
started in 2008 and manifested in Spain primaslyaa employment crisis led to a radical
change in the Spanish migration model (Parella Battoff, 2014). The proportion of
immigrants coming for economic reasons became ftessvant and the weight of
immigration from developed countries motivated kpciseconomic reasons increased
(Arango et al, 2009; Alama, Alguacil and Bernat, 2014). Regiolualation preferences
varies also during this period, with coastal proes (including Cantabria and Andalusia)
played a more important role in the attractionrofriigrants (Alama-Sabater, Alguacil and
Bernat-Marti, 2017). Similarly, the variety of imgnants’ countries of birth differs
geographically: regions as Madrid, Catalonia, treeYician Community and Andalusia
show clearly a higher diversity of immigrants’ biptaces. In the case of Madrid and
Catalonia, this was probably due to the large supplork available in different sectors

and with different skill requirements. For the faten Community and Andalusia, the

1 For nearly a decade, Spain’s GDP grew yearly byasarage 3.9%, which meant a drop in the
unemployment rate from 20.6% in 1997 to 8.2% in7200
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relevance of both the tourist sector and an intensgriculture, together with the good
weather, may explain this higher diversity of imnaigts in terms of country of origin
(Otero, 2010). The aim of this work is precisely aoalyse how this migrant diversity
encourage competitiveness and worker’s productatity regional level in Spain during the
years from 2008 to 2016.

Given the recent concern in the European politieddate about the effects that the entry of
new residents can have on economic and social @speseems relevant to investigate to
what extent greater birthplace diversity may infloe regional development and
competitiveness. The literature in this respectgests that there may be a positive
correlation between immigrant diversity and proditt (Alesina et al, 2003; Ottaviano
and Peri, 2006; Kemeny and Cooke, 2018). For Lewd Peri (2014), immigrant diversity
may increase worker productivity by enabling thenbmation of different skills, ideas and
perspectives. According to Hong and Page (2004krsdity of human capital increases
creativity and helps members to solve problemsgererate new ideas. Conversely, other
authors argue that the relationship between immtgdasersity and productivity may be
ambiguous. For instance, Lee (2013), who examired dultural diversity within the
groups of workers of a company, argued that thasigrievel diversity may lead to lower
confidence among workers and poor communicationwdst people, either by
discrepancies in the language, misunderstandingdismriminatory attitudes, as some
individuals may subconsciously favour members eirtbwn nationality.

Empirically, we contribute to go further into thdebate in several ways. First, for the first
time, three immigrant diversity indexes, as propobg Kemeny and Cooke (2018) and
Alesina et al(2003), have been implemented for the case of Spairanalyse the
connections between migration diversity and rediac@mmpetitiveness. We did so by
focusing on the years after the economic crisis blegan at the end of 2007, thus taking
into account the changes that occurred in the imatimn patterns with the new
macroeconomic scenario. Second, we estimated th#elmuy two-stage least squares
(2SLS) using Instrumental Variables (V) regressiechniques. As previously mentioned

by the literature, the most productive regions also be those that attract more immigrants
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from. different backgrounds (Ottawano and Peri, @OOhus giving rise to a potential
endogeneity problem. To deal with this, we based wark on Gagliardi (2015) and
Ottaviano and Peri (2006) and calculated the “mted’ change in the number of
immigrants in each region during the period analyae the instrumental variables. Finally,
we tested the robustness of our results by estugain additional model in which regional
competitiveness was proxied by the wages of thal toational and foreign population,
instead of considering only the nationals’ produtti To do so, we used a database on the
17 Spanish regions (Autonomous Communities) betvi2®@88 and 2016 from the Spanish
National Statistics Institute (INE) and the Minystof Education, Culture and Sports.

The results obtained are in line with those froravmus studies, confirming the positive
and significant effect of greater diversity of ingrants’ birthplace on worker productivity.
This illustrates the limitations of ignoring thdeeance of heterogeneity of human capital
when analysing the economic effects of migratiorordbver, our outcomes confirm a
beneficial impact of a higher rate of young popolaiand skilled labour (whether national
or foreign) on regional development.

The rest of the paper is organized as follows. i8ec? reviews the literature on the
economic consequences of migration diversity. $ac® shows the construction and
analytical decomposition of our migration diversitglexes. The next section, Section 4,
provides some stylized facts analysing the relatietween immigration diversity and
productivity for the Spanish case. Section 5 exglahe data source and the econometric
model, including the description of the variablesl ahe theoretical model used to design
and interpret our estimation strategy. Section &@nts the estimation results. Finally,
Section 7 concludes with a policy discussion anggsstions for future research on the
topic.

2. IMMIGRATION DIVERSITY AND PRODUCTIVITY: AN
OVERVIEW OF THE LITERATURE
The economic effects of immigration have been widelalysed in many empirical papers.

Motivated by a growing concern in modern econonabsut a substitution effect from

4
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paid to the impact of immigration on the labour kedrof destination regions. Questions
like whether immigrants harm or improve the empleytnconditions and opportunities of
native workers have been analysed in depth in iteealure, with evidence yielding a
mixed and confusing set of results (Borjas, 2068). some authors this ambiguity indeed
reflects a non-significant effect of migration ohetreceiving economy (Smith and
Edmonston, 1998; Friedberg and Hunt, 1995).
After the recent waves of immigrants to the OECintdes, migration has become a
phenomenon that concerns many countries in thelaj@ee world (Boubtane et al., 2015).
Therefore, it is not surprising to find that a sfggant number of studies that analyse this
phenomenon focus on the macroeconomic effectsisfniovement using time-series or
panel data analysis. For Ortega and Peri (2009),nfstance, migration in the OECD
countries during the period 1980 to 2005 increasugdloyment and capital stock, although
the effects on total factor productivity are neijig. Boubtane et al. (2013), however,
showed a significant relationship between immigratand GDP per capita for 22 OECD
countries over the period 1987-2009. Using timéeseanalysis, Morley (2005) found a
long-run causality from GDP per capita to immigvatbut not the other way round. Other
authors, such as Zorlu and Hartog (2005), Longhale{2010) and Ottaviano and Peri
(2012) have considered that the work offered tavaatinvolves jobs in which they could
be replaced by immigrants and so, as a consequenitee arrival of large numbers of
immigrants, competitiveness and wages can be reduce
In recent years, and probably motivated by the tgreavailability of data, a new
perspective, focused on the heterogeneity of imamity; has been incorporated into this
debate, namely, the possibility that greater dityeraight have positive effects on workers’
productivity in destination markets. In Table 1, weesent a detailed list of papers that
analyse the impact of immigrant diversity on regiloeconomic performance.

INSERT TABLE 1 HERE
According to this literature, people born in diffat countries complement each other in the

labour market, thus immigrant diversity could irase the competitiveness of workers by
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this matter is Ottaviano and Peri (2006). By uspamel data from different American
Metropolitan Statistical Areas (MSAs) through cudtu heterogeneity indexes, these
authors confirmed the positive impact of immigratia productivity. The fractionalization
index calculated by Ottaviano and Peri (2006) helipusly been used by Alesim al.
(2003), who built a Herfindahl index of populatidiversity based on people’s birthplaces
to determine the relationship between diversityratign and productivity. However, this
index has some limitations. According to Alesielaal. (2013) and Kemeny and Cooke
(2018), it can be biased by the presence of adgmggortion of immigrants in a region. To
overcome these limitations, we used two additiondéxes: the Entropy Index, first used
by Taagepera and Ray (1977), and the Alesina Iruleposed by Alesinat al. (2013).

Other authors that highlight the favourable effettimmigrant diversity in terms of
economic development and wages are Kemeny and C(#iKe8) and Bove and Elia
(2017). The first found that urban immigrant divgrgroduces positive and nontrivial
spillovers. Similarly, Bove and Elia, after studyithe diversity of immigrants through
indexes of fractionalization and polarization foffetent countries in the period between
1960 and 2010, claimed that there is a positivecefbetween immigrant diversity and
greater GDP growth per capita, especially in dgyvalp countries. For some authors, like
Wadhwa et al. (2008), this positive correlation is further mégrd if only skilled
immigrants are considered.

Although, as mentioned above, many empirical woeksphasize the possibility of a
positive relationship between migration diversitydaregional development, the evidence
on this matter remains quite ambiguous. For inganonghi (2013) argued that the
positive correlation between diversity in Englisbcal Authority Districts and workers’
wages found in cross-sections disappears when n&d=y panel estimations. Other works
find a negative influence of diversity in produdyy thus contemplating the relationship
between natives and foreigners as more of a sutistitthan of a complementary nature.
According to this literature, cultural diversity #te group level may lead to lower
confidence among workers and poor communicatiowédxn people, due to discrepancies



N, 22,23 en Valéncia

¥LIY Reumidin de Esfudios Aegio gicnals

Internutlonul Conference on Reglonul Science

Appraaching te dn economic model more social and sustainable

$RSAl @

in the language, mlsunderstandlngs or dlscrlmlryamtltudes as some individuals may
subconsciously favour members of their own natibpdlee, 2013). Borjas and Doran
(2012) claimed that researchers whose mathemaésabhrch programmes included Soviet
researchers underwent a reduction in productivity significantly reduced their number of
publications.

Related to this approach are also those works dhatyse the spillovers of migration
diversity in terms of innovation, ideas generatad aconomic performance. According to
Lewis and Peri (2014), the evidence suggests thistigration induces natives to specialize
in more complex jobs, which complements immigrastslls, and that it induces higher
levels of innovation, both of which may contribtibethe observed impacts on productivity.
Using data from more than 200 British firms, Gaglig2015) showed how an increase in
the stock of human capital due to the arrival ofledk immigrants fosters innovation,
giving rise to an increase in the level of knowledghich is accessible to local firms
through the labour market. Similarly, for Hong aRdge (2004), the diversity of human
capital increases creativity and helps memberslieproblems and generate new ideas.
Finally, an issue that has been underexplored mithis literature is whether highly
productive workers have a particular preferencedigersity (Kemeny and Storper, 2012;
Moretti, 2013). If that is the case, there might dgroblem of reverse causality and
endogeneity, since more productive regions can &ksothe ones that attract more
immigrants from a wider range of nationalities. As exception, we can mention the
following studies that analyse the relationshipwessn diversity migration and labour
productivity considering the possibility of a regercausality: Bakerst al. (2013), Trax et
al. (2015) and Kemeny and Cooke (2018). In thisepape seek to contribute to this strand
of the literature by investigating to what extemeager immigration diversity influences
worker productivity in Spain at a regional levelking the potential reverse causality and
other relevant factors into account.
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To measure the diversity of immigrants, we use is¢vadexes based on the Herfindahl
diversity indeX. In particular, this work uses three indexes amppsed by Kemeny and
Cooke (2018) in which the diversity of immigrangsnheasured according to their place of
birth: Fractionalization Index (Fl), Entropy Ind€kl), Alesina Index (Al). Each index
captures diversity in a different way, giving maveight to the share of immigrants or to
the variety (humber of birthplaces).

Before explaining the indexes, a few considerationst be discussed, as Alesietaal.
(2013) suggested. First, there is a limitation beealllegal immigration is not captured in
the statistical data measured. Second, diversgybegn defined according to the place of
birth of the immigrants and, therefore, accordingthis definition, a small child who
immigrates with his or her parents will be consétkan immigrant despite having received
the education and culture of the host country.

Most of the empirical studies on migration diversgmploy the Fractionalization Index
(see, for instance, Alesire al, 2003, 2013; Ottaviano and Peri, 2006 and BovkHra,
2017). This index, based on the Herfindahl Indexasures the probability that two
migrants, randomly selected from the populatioraddpecific host region, were born in

different countries. Specifically, this index cam\ritten as,

R
Fractionalization; =1 — Z 5= (1)

wheres (0 < s< 1) is the proportion of residents in a region were born in country and
R represents the maximum number of countries caghtaréhe population. In our cage=
114 including natives. When the index is close éozhis indicates low diversity, while

the closer it is to one, the higher the heterodgrddithe population of the region will be,

having as its maximum vaIL( — %} = (1 —ﬁ).

2 As Parrotta et al. (2012) mentioned, the Herfindatiex allows us to combine two measures withie on
single index: the “richness”, or number of categsnvithin the region, and the “equitability”, oremness of
the individual categories.

8
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also been used by authors like Wang (2012), Stetgis. (2014) and Wrighet al. (2014)3
Like the Fractionalization Index, it measures tmebgbility that two randomly selected
individuals were born in different countries. Howevfor these authors this index provides
a more accurate measure of diversity when the grafpdifferent nationalities are of

different sizes.

R

Entropy; = — Z Spj " ln(s,,}-) 2)

r=1

The Entropy Index reaches its maximum value, wWhatropy, = In(R), in the case that
the population is totally heterogeneous. Converdelyreaches its minimum value, when
Entropy; = 0, which implies complete homogeneity or no diversityth all population
members in the same group.

Finally, we use the Alesina Index (Alesiegal, 2013), as proposed by Kemeny and Cooke
(2018). As these authors explained, the FlI can iased by the presence of a large
proportion of immigrants in a region even if thasemigrants do not come from a wide
range of countries of origin. That is, this indeixeg greater weight to depth than to
breadth. To overcome this limitation, Alesiea al. (2013) suggest measuring diversity
strictly among those born abroad in a given platsead of capturing heterogeneity among
all individuals: natives and immigrants. Namely,captures all residual diversity from

differences between immigrants only.
R

Alesina; = Z [ﬁ (1 —(15_'—}51])] c(1—5))° (3)

-1
=

wheres, indicates the share of natives.

3 Entropy, as a mathematical construct, was firsbduced into social sciences by Theil (1967, 19062)
solve political problems involving the distributiasf seats and votes among various parties and hlyen
Taagepera and Ray (1977) as an index of concentrati

9
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will not be influenced by the large number of nativn each region as it uses a measure of
immigrant-only fractionalization. This approachable to solve the extent to which the
effects arise due to the sole presence of fore@n-bindividuals, instead of its
heterogeneity. Thus, unlike indexes estimated twerentire population as with the Fl or
El, the authors explained that the immigrant-omigcfionalization measure will not be
influenced by the single large group of native vergk Nevertheless, since Al accounts for
the likelihood of meeting and interacting with tedsom other groups, estimates using this

measure include the share of foreign-born worketbe total number as a control.

4. IMMIGRATION, BIRTHPLACE DIVERSITY AND PRODUCTIVITY: THE
CASE OF SPAIN

Large-scale migration inflows are a relatively mgcphenomenon in Spain. Indeed, until
the last two decades of the previous century, tosntry was eminently a source of
emigrants (Izquierdo, Jimeno and Lacuesta, 2016YhA beginning of the 20th century,
Spain was behind the most developed European cesimtr terms of industrialization and
urban development what leads to many Spaniardmigrate to South American countries
and North Africa (Alama-Sabater, Alguacil and BerNErti, 2014; Bover and Velilla,
1999). Throughout the 1960s and 1970s, and afeerSpanish Civil War, when over
500,000 people left the country, given the poorneoaic conditions and political
restrictions in Spain, mass emigration to Europ& f@ace (Bover and Velilla, 1999).
However, this trend changed dramatically from thdye1990s, and most remarkably after
1997, when immigration flows in Spain began to @éase significantly (Izquierdo, Jimeno
and Lacuesta, 2015). For nearly a decade SpainB @GBw yearly by an average 3.9%,
which meant a drop in the unemployment rate fron6%0in 1997 to 8.2% in 2007. In just
a few decades, fuelled by this economic “boom”, iShifted from being a sending
country to a receiving country in terms of migratidecoming one of the main destinations
for international migration (Gonzalez-Lépet al, 2010). As can be seen in Figure 1, in

1998 the foreign population represented only 1.6%e total population, while by 2016

10
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population reached a peak of 12.2% during the y@@®) and 2011, even after the
beginning of the global crisis in 2008.

During the expansion, immigrants — mostly Europeadssely followed by Latin
Americans and Africans (Moroccans) — moved to Spairsearch of more and better
employment opportunities without drawing any kinddgstinction between the types of
position they could be employed in (Izquierdo, Jim@and Lacuesta, 2015; Alama-Sabater,
Alguacil and Bernat-Marti, 2017). Moreover, despisdow importance until the end of the
20" century, as of 2008, the presence of Asians, @dpethose from China, increased
notably (Delle Femmine and Alameda, 2017). Ther@gg of the crisis led to a sudden
shift in this trend. Immigrants coming from devetup economies lost importance with
respect to those from developed countries (Alam#ata, Alguacil and Bernat-Marti,
2017). Connected with this behaviour were alsornbe locational preferences and the
nature and heterogeneity of immigrants across nsgio

In the years before the economic crisis, the vagbnty of migrants in Spain were young
and came from less developed countries, probablyated by the hope of finding a new
or better job. They therefore tended to chooseoregiwith greater economic activity as
their destination, and thus they were distributeaities along the Mediterranean coast in
the central and northern regions with higher emmpleyt rates and immigrant incomes
(Alama-Sabater, Alguacil and Bernat-Marti, 201A)contrast, after the financial crisis, the
number of the new residents in Spain rapidly dessdaand the decision to locate in
Spanish provinces seemed to be determined mor@meconomic factors, such as good
weather or a better lifestyle. In consequenceetheas a greater presence of immigrants
from countries with a high Human Development In@e®l) located in the coastal regions
(Alama-Sabater, Alguacil and Bernat-Marti, 2017¢vBrtheless, in some regions, such as
Andalusia, the migration of non-skilled laboures work in agricultural areas still
predominates.

Concerning the birthplace diversity of immigrands, can be seen in Figure 2, where we

represent the different diversity indexes as coegut previous section, these significantly

11
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vary along regions. We observe a wider range of igrant in Madrid and Catalonia.
According to Otero (2010), this is because theipited city, Madrid and Barcelona,
respectively, are important financial and businesstres in Europe. Moreover, due to the
large supply of the tertiary sector in these regjadhe presence of Ibero-Americans and
Africans is also quite significant. If we focus tire Valencian Community and Andalusia,
we observe that both regions also have high diyeisdexes. There is an important
presence of foreigners from the European Unioméntivo regions. One of the reasons that
leads a variety of citizens to migrate to theseomeg)is the good weather and the tourist
facilities. In the case of Andalusia, there is aés®trong presence of individuals from
Africa, especially those with low qualificationshw seek jobs in intensive agriculture.
Ibero-Americans are concentrated in Alicante armbéhfrom non-EU Europe are more
common in Castellon and Valencia (both of themhia Yalencian Community). In these
regions, the Romanian population is particularlgvant. They mostly arrived before the
crisis in search of job opportunities in the comstion and tourism sectors. The high
diversity of immigrants found in the Balearic andn@ry Islands is probably due to the
large supply of work found in the services sectpven the great importance that the
tourism sector has in both cases. However, in regilike Extremadura, Asturias or
Navarra there seems to be less diversity in tefmmamigrant’s birthplace.

INSERT FIGURE 2 HERE
As before mentioned, the purpose of this paperoisabalyse how the degree of
heterogeneity in migration in a region influences gompetitiveness. As the economic
literature has highlighted, several factors enhareggonal development. According to
Aguayo and Guisan (2008), not only physical and &uroapital determine the level of
productivity of a region, but also a greater socagpital, which includes elements of social
trust, political trust and other positive elemetitet generate a social environment to
support productive initiatives and cooperationtHis study, we use real wage per capita as
a proxy of worker productivity or competitivenes$s. Figure 3, we appreciate important
differences in wages between Spaniards and noonzds$i. The native population has the

highest wages, followed by European citizens, simsgrant flows of skilled workers

12
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usually predomlnate among European countries (Mahyd®2001). Among non-nationals,

those from Latin America seem to be among the wuatst.

INSERT FIGURE 3 HERE
However, considering the average wage cost of thieeepopulation, we observe that it
changes significantly across regions and over t{se= Figure 4). Throughout all the
sample period, wages are higher in the Basque @quxavarre, Madrid and Catalonia.
These last two regions coincide with those with highest index of immigrant diversity
(see Figure 2). In addition, regions with low wagee those in which the supply of
unskilled labour is higher due to the relevancagficulture. Accordingly, we find lower
wages in Extremadura, Galicia, Castilla and Leodastita La Mancha and Andalusia,
regions with high agricultural and livestock adiyvi

INSERT FIGURE 4 HERE
The foregoing stylized facts reveal that that thees not only been a change in the
migration inflows of Spain, by which it has gonerfr being a sending country to a
receiving country, but also a qualitative changetemms of the diversity of the new
residents. In general, as the descriptive evidshoevs, those regions where we find higher
wages per capita are also those with a greateempeesof different nationalities. This
positive relationship between productivity and Hgtbce diversity in Spain is also
confirmed by the upward slopes shown in Figure @ene the log of wage is represented
with respect to the different diversity indexes.

INSERT FIGURE 5 HERE

5. DATA AND ECONOMETRIC MODEL

5.1 Data and Variables

In order to analyse the effect that the diversftyimamigration has on workers’ productivity
in Spain, we used information from the 17 Spanefians (Autonomous Communities)

covering the period 2008 and 2016. The sample pesas selected with the purpose of

13
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evaluatlng the connections between immigrants’ ditee and productivity both during the
crisis and afterwards.
Generally, the analysis of the existence of spdlsvfrom immigrant diversity is not an
easy task given the restrictions in terms of dagalability. In our case, we built a database
using data from both the Spanish National Institit8tatistics (INE) and the EDUCAbase
(from the Ministry of Education, Culture and Spyrishich has allowed us to carry out the
study at a NUTS 2 level. Table 2 contains a deta@gplanation and the source of the
variables used.

INSERT TABLE 2 HERE
Following previous literature, productivity has begroxied here by national real wages.
Other authors, such Kemeny and Cooke (2018), atavi@ho and Peri (2006), have also
used this variable as an approximation of workedpctivity. Particularly, we employ the
average annual gross wage per Autonomous Commuhlsrnatively, as a robustness
test, we have measured productivity as the realeway the total population, that is,
considering both immigrants and nationals .
As our main regressor, the diversity of migrati@s lbeen computed here by three different
indexes: Fractionalization Index, Entropy Index afksina Index, which have been
calculated as explained earlier in Section 3. Gxest with previously literature, several
characteristics of the region were considered astiadal control variables. In line with
Ottaviano and Peri (2006), here we include totghypation to capture the scale of the
region. Moreover, following Gagliardi (2015), theoportion of young population has been
included as an additional regressor. AccordingheoWnited Nations (2015), young people
are a positive force for productivity when they gmvided with the knowledge and
opportunities necessary to thrive, because theg kkills acquired during their education
that allow them to contribute to economic produttivAdditionally, we introduce the

unemployment rate of the natives to capture thel@ynpent opportunities offered by each

14
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region as in Gagliardi (2015). The weight of thaziable is especially relevant for the so-

called labour immigrants.

Finally, given the relevance that human capital draproductivity, as initially highlighted
in the seminal paper by Lucas (1988), in this wone have included this variable
considering both national human capital and imgbftaman capital. The first has been
proxied by the share of population that has readtigid educational levelsThis variable
has also been used Bove and Elia (2017) and Alegiad (2013). Similarly, Saket al.
(2015) found a robust positive relation betweenhéigeducation and an increase in
productivity and wages. Nonetheless, such as mesdidoy Nathan (2015), this higher
human capital may also be due to the entrance ilédkmigration. According to this
author, the arrival of skilled people has a siguaifit and positive impact on the labour
market of the destination countries. In our wotks tvariable has been proxied by the
percentage of immigrants that arrived from coustnéth high or very high levels of
Human Development Index as a proxy of skilled inmangs. In Table A.1 and A.2 in the
Appendix, we present the main statistics and catioel matrix of these variables. As can
be appreciated, we obtain a high positive cormatietween higher education and the
share of immigrants coming from countries with higbl indicating that those regions
with more skilled workers are also the ones thaaeit immigrants from more developed

countries.

4 According to the International Organization forgvition (www.iom.int), international labour migrai is
defined as the movement of people from one countanother for the purpose of employment.

5 For the coding of the variable "high education"the EPA, until 2013 the National Classification of
Education 2000 (CNED-2000) was applied, which ismpatible with the International Standard
Classification of Education 1997 (ISCED-97). As 2014, a series rupture when the new National
Classification of Education 2014 was applied (CNEI}4), compatible with the International Standard
Classification of Education 2011 (ISCED-2011). SsumMinistry of Education, Culture and Sports.

The information is found in EDUCAbase, a databaswided by the Spanish Ministry of Education, Crdtu
and Sports that collects the data from the Expioiteof the educational variables of the LabourdeoBurvey
offered by the INE. This survey represents a sysishef information based on the educational vaeslaf
the Labour Force Survey and the Community Laboucé&&urvey.
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For the estimation of the productivity spilloversrided by a higher birthplace diversity, we

employ a panel data methodology. This allowed uadoount for both time effects and

unobserved individual heterogeneity. As previousBntioned, to do so, we used data from
the 17 Spanish Autonomous Communities (NUTS 2)rduthe period between 2008 and
2016.

Following the recent literature, we analyse how thggregate birthplace diversity

influences worker productivity, after controllingrfother regional factors such as total
population, young population, share of populatiomhwhigher education, natives'

unemployment and the share of immigrants arrivingach region from countries with a
high or very high level of human development. Mepecifically, the estimated equation
takes the following form:

In(wagem) =y + B, In(birthp!ace_indexm) it

+ B, In(popul_,)+ Biln(youngpop_.)+ Byln(higheduc_,) 4)
+ B:ln(unemnat_,) + Beln(shareHDI ,) +&, + ¢, + &,

wherec stands for each Autonomous Community adédnotes time, specifically, each year
analysedwage_, indicates the average real wage of the nationalifation of each region;
birthplace_index_, represents the different indexes we have usede@sure diversity,
where k € [1,3] indicates each of the three indexes calculgiagul , andyoungpop,,
indicate the population and young population enateer in each region;
higheduc,,. shows us what percentage of the total population tigher education, ;
unemnat, , constitutes the unemployment rate of the natieest finally shareHDI,,
allows us to control for what part of the foreighepme from countries with high and very
high HDI. All these variables are expressed in ratlogarithms. Thus, the coefficients
that accompany the explanatory variables will iatkcthe elasticity of the dependent

variable with respect to the independent variables.
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effects that affect the regions identically in eggriod. Finally,z_, is the random error
term with a mean of zero, which is assumed to bependent across countries and over
time.

The decision as to whether to consider unobseregibm-specific effects as fixed or
random is made based on the Hausman test. Fixedi®fillow for unobservable factors,
i.e. omitted variables that can be correlated Wit explanatory variables, which vary
between the individual entities and do not changer dime, whereas random effects
indicate that the exact value at the origin thahdadividual may have is not sure, but it is
considered that it will probably gravitate aroundeatral value. Hausman illustrated that
the difference between the coefficients of fixed aandom effect{g,, — 3, ) might be
used to prove the null hypothesis that the randoor éerm and the explanatory variables
are not correlate®lMoreover, an autocorrelation test proposed by \dfiddge (2002) was
used to test autocorrelation problems in the modéie null hypothesis of this test is that
there is no autocorrelation; if it is rejected,can be concluded that it exists. Robust
standard errors are calculated to eliminate pakhgteroscedasticity and autocorrelation
of the panel data.

For comparative purposes and to address the probfeboth endogeneity and reverse
causality, we estimated the coefficient of the niassng the 2SLS methodology. The
plausibility of both the potential positive impaxtan increase in the migration diversity on
productivity and the possibility of regions witthagher productivity attracting immigrants
from a greater number of countries has been doctanen the literature (Ottaviano and
Peri, 2006). As authors like Kemeny and Cooke (20%8e explained, more productive

8 From modern econometrics it is known that if theividual effects are correlated with the othemresgors
in the model, the fixed effect model is consistamig the random effects model is inconsistent. Ewsely, if
the individual effects are not correlated with thither regressors in the model, as established uhdemull
hypothesis in the Hausman test, both random ardl feffects are consistent and random effects éicéeet.
See Greene (2012) for more details.

7" The Wooldridge method uses the residuals of aessgpn of first differences, observing that iifisi not
serially correlated, then the correlation betwdendifferentiated iuerrors for period t and t-1 is equal to -0.5.
In fact, the Wooldridge test is designed to prdue equality. For a more extensive discussion isf tiést, see
Wooldridge, (2002).
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reglons can also be the ones that attract a W|dager of immigrants of different
nationalities. That is, regions may experiencenaneiase in the average wage of a positive
economic shock, which attracts immigrants dispropoately and therefore witnesses an
increase in diversity. If these two bidirectionalusalities occur, the measured impact of
diversity on wages and incomes would be biased rgsv@ttaviano and Peri, 2006). This
makes it necessary to consider the likelihood ofewerse causality in our analysis

employing instrumental variables.

6. MAIN RESULTS

6.1 Fixed effects estimation

Table 3 presents the estimates of Eq. 4 usingtkd £ffects (FE) estimation methodology.
As can be seen at the bottom of this table, thesklan test statistic suggests that in all
cases the fixed effects model is preferred to @melom effects model. In addition, from the
Wooldridge test for autocorrelation, we can coneldldat the data do not have first-order
autocorrelation.

INSERT TABLE 3 HERE
The coefficients in Table 3 are shown sequentifdlythe three alternative measures of
migration diversity (FI, EI and Al, respectivelyJhe most outstanding result of these
regressions refers to the significance of the iederf cultural diversity in the three
regressions, this result being consistent with main hypothesis of the existence of a
positive productivity spillover from greater immagion heterogeneity. Specifically, the
estimated coefficients imply that, on average,ramease in the Fractionalization Index of
10 percentage points leads to a rise in nationglewaf 1.49 percentage points, keeping
other regional factors constant. A higher impacseen with the Entropy Index, as an
increase by 10 percentage points will predict avtjnan national wages of 1.96 percentage
points, ceteris paribusHowever, this effect is significantly smaller wheve consider the
Alesina Index. In this case, a higher index, arolidghercentage points, implies an increase
of 0.8 percentage points in wages. The smallerevafithis last index may be explained by

the very nature of the Alesina Index. As shown fesly, this index calculates the
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heterogeneity among all individuals.
Coefficients on other control variables show thpested signs. We find that, except for
population and unemployment, all of them have aiBaant effect on productivity. The
lack of significance of population may be due te thclusion of other variables, such as a
young population, that may capture in some waysttede of the region. As can be seen in
Table 3, the results from all the regressions ssiggositive and significant influence of a
greater proportion of young population in produtyiv Specifically, an increase of 10
percentage points in the rate of young populatioreach regions increases the average
wage for nationals above 8 percentage points. &ilpilour estimates verify the beneficial
impact of skilled labour on productivity. In padiar, an increase of 10 percentage points
in the percentage of the population with highercadion will result in a rise in wages by 3
percentage points. The presence of migrants agifrom countries with a high or very
high HDI also appears to be positively correlatdthwational wages. According to our
estimates, with a share of 10 points higher, proditie will increase by approximately 4
percentage points. In contrast, the unemploymetet fiar natives seems to have a non-
significant influence on national wages.
As a robustness check, we re-estimated the previmgel using the total wage of the
population as a dependent variable, consideringetiraings from both immigrants and
nationals. Accordingly, the estimated equation makes the following form:

ln(wagetot”)

= By + B, In(birthplace_index_,) ‘4 5)

+ B, In(popul_,)+ Bzln(youngpop_.)+ Byln(higheduc_,)
+ Bsln(unemnat_,) + Bgln(shareHDI_,) +s .+ .+ .,

where wagetot,, represents the real wage of the total populationd ahe
subscripts and the rest of the variables have d@neesdefinition as previously in Eq. 4.
Following the results of the Hausman test, the feawehts have been estimated once again

through the FE methodology. The estimates are pteden Table 4.
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INSERT TABLE 4 HERE
In general, the estimates obtained in these regressonfirm our previous outcomes,
although now only two of the three diversity indeX&l and Al) are significant. The lack
of significance of the FI might be justified by tfet that, as pointed out by the literature,
the Fractionalization Index might be overrated bseahe presence of a large proportion of
immigrants in a region, even when these immigraatsot come from a wide range of
countries of origin. Note, however, that the vadume sign of the coefficient on indexes are
similar to those previously estimated. An incremsthe Fractionalization index and in the
Entropy index of 10 percentage points are assatiatth an increase in the average wage
of the total population by 1.34 and 1.82 percentagjats respectively, whereas the same
increase in the Alesina Index will imply a risetie wage by 0.73 percentage points.
The estimates for the other control variables eonthe beneficial influence that a greater
young and skilled population has on productivitg; well as the positive productivity
spillover of an increase in immigration from couedr with a high or very high HDI.
Regarding the unemployment rate of natives, we donow the expected significant
influence. The estimated coefficients indicate arélase of approximately 0.8 percentage
points in total wages due to a rise of 10 percentagints in the unemployment rate.
Finally, as can be seen at the bottom of the tahlall cases the Wooldridge test for

autocorrelation shows us that data do not havedinder autocorrelation.

6.2 Endogeneity and instrumental variable (V) approach

As mentioned above, the FE estimation takes intow® unobserved heterogeneity among
regions; however, it does not consider a potesimablltaneity problem or reverse causality.
Nonetheless, as pointed out by Cadenal. (2013) and Lewis and Peri (2014), among
others, the location of immigrants is not a randsefection. In contrast, this may depend
on the local economic outcomes. Consequently, whenée amount of diversity of

immigrants in a region and its economic performaace interrelated, we need to be
cautious in our estimations in order to avoid uphlaiased estimates. To overcome this, we

employ 2SLS techniques by using an instrumentahlib (IV) whose exogenous variation
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affects migration diversity in a region, but noettotal worker productivity. Thus, this

i

variable allows us to isolate that portion of tloerelation between diversity and wages that
is due to the causal effect of diversity in wageggviano and Peri, 2006).
As a previous step, in Table 5, we check the bativeal relationship between the diversity
indexes and productivity through the Wu-Hausmarogedeity te$t This test allowed us
to determine whether the covariance between thexeglused as independent variables and
the error term:_, was equal to zero. Under the null hypothesis oémdogeneity, ordinary
least squared (OLS) estimation is consistent afidiezft, while 2SLS is also consistent,
but inefficient. But if endogeneity exists, an I\étiemation methodology is required to
guarantee consistent estimations. The resultsredgtaionfirm that the diversity indexes are
endogenous in the three regressions.

INSERT TABLE 5 HERE
Accordingly, to deal with the problem of endogepeive next estimate our model by
2SLS. The instrument used in our regressions ypa of diversity index that was initially
proposed by Ottaviano and Peri (2006), which ldtecame a standard instrument in
literature, as in the case of Gagliardi (2015). ¢kding to Ottaviano and Peri (2006),
immigrants tend to settle, at least initially, wlether immigrants from the same country
already reside. In consequence, this index is oactetd as the “predicted” change in the
number of immigrants from each country in eachaegiuring the period 2008-2016. By
construction, the predicted change does not deperathy specific regions economic shock
during the observed period.
First, the growth rate of immigration is calculatied each group of immigrants according
to their birthplac& Thus, using the same notation as in the previuexes, we have:

(), ()

( r‘jyl—yf - = (6)
g (S"f)_yi

8 To compute this test, we add the residuals froeréiduced-form of the endogenous variables asiaualit
regressor in the structural equations.
9 This has been calculated from year to year sif€8 2since as it does not have information for 2007
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represents year 2.
Second, from the above equation, we calculate #teibuted" share of people born in

countryj and residing in autonomous commurgtiyn year 2:

(EE;)}_: = (,g,'f}-)y: ) [l+ (gr']yl—ﬂ] (7)

As a final stage, we obtain a diversity inddky, through the attributed share of foreign-

born individuals:
G =1- ) (55) ) ®

As Ottaviano and Peri (2006) explained, the vaeahV is independent of any specific
shock in a region during the period, since thebatted diversity for each Autonomous
Community in year 2 is built using the participatiof the Autonomous Community in year
1 and the national growth rates @f —y, of each group of immigrant$ Thus, this
variable would meet the exogeneity requirementsiegédor a good instrument. However,
an additional criterion is necessary for an insgabto be valid: relevance. Accordingly,
Table 6 presents the OLS estimates of the effedivadn the diversity indexes to verify the
instrument relevance. The results obtained contlat the instrumental variableiy) is
significantly and positively correlated with theveisity index in all cases.

INSERT TABLE 6 HERE

Subsequently, Table 7 illustrates the 2SLS estonatiof these specifications. As in the
previous estimation, the three diversity indexes @ and Al) are now positive and
statistically significant in the explanation of theerage wage, suggesting that an increase
in the diversity of immigrants is associated witgher productivity. In particular, similarly
to the FE estimates, we find that when the Fraatipation Index rises by 10 percentage
points, national wages go up 8.36 percentage pdimthe regression of the Entropy Index,
outcomes are similar with a coefficient of 7.86qestage points. Now the effect that an

increase in the Alesina Index has on productivityawer than those obtained with the

10 Consequently, 17 observations corresponding tgehae 2008 have been lost.
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effects. Besides, the results of the 2SLS regrasstonfirm the expected benefits derived
by a higher rate of young and educated populatonell as the productivity spillovers of a
higher proportion of skilled immigrants.

INSERT TABLE 7 HERE

6.3 Robustness analysis

Next, for robustness, we perform a similar analgsiasidering the productivity of total
workers (including non-native ones) as a dependanable. Similarly, the problem of a
non-random selection in the location of immigrastanalysed through the Wu-Hausman
endogeneity test. Results in Table 8 confirm théogenous nature of the three diversity
indexes in the explanation of the total wages. Adiogly, we estimate the model by 2SLS
using the predicted change in the number of immigraoming from each country as the
instrumental variable.

INSERT TABLE 8 HERE
The estimations shown in Table 9 verify our presgiotonclusions. Again, the three
diversity indexes are positive and statisticallgngicant. Furthermore, the roles of the
other control variables in the explanation of totedges are similar to those obtained
previously.

INSERT TABLE 9 HERE
To sum up, our estimates consistently confirm atiwesand largely significant relationship
between regional immigrant diversity and worker dutivity (for total and nationals).
Moreover, these outcomes are robust to both theésareed regional heterogeneity and to
the presence of a possible interconnection betwbeneconomic effects of a greater
diversity of immigrants and the relevance that ¢élsenomic conditions may exert on the
attraction of a more diverse range of non-residéfitally, we prove the important role of
an increase in young and trained workforce, whetraronal or foreign, to encourage

competiveness and regional development.
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7. CONCL USION

Despite its late incorporation into the massive e@gauf worldwide immigration, Spain has
nowadays become one of the European countries rdta@ives most foreigners. The
importance that this phenomenon has had in redemst particularly in the developed
world, has fuelled the debate about their econaeffiects. Traditionally, the literature in
this regard has paid special attention to the piatlersubstitution effect from more
expensive native workers to a cheaper workface nuigdef immigrants. However, more
recently, and probably motivated by the greateilaliity of data and a broader view of
the phenomenon, a new perspective focusing on iversity of immigrants has been
incorporated into this debate. According to thisriture, birthplace diversity may increase
productivity by enabling the combination of diffateskills, ideas and perspectives.

The aim of this work is to provide a robust estioatof the impact of migration diversity
on technological spillovers and productivity in 8pat a regional level. In particular, we
try to analyse how birthplace diversity has affdatéficiency and workers’ productivity in
this economy during the period from 2008 to 2016.study this question, we based our
analysis on three different diversity indexes: fingt, Fractionalization Index, reflects the
probability that two randomly selected individuflem a population belong to different
groups. The second, Entropy Index provides a moearate measure of diversity when the
constituent groups are of different sizes. Finalig, third, Alesina Index measures diversity
strictly among those born abroad in a given platstead of capturing heterogeneity among
all individuals, natives and immigrants. In contras most of the previous literature and
following the recommendations of Kemeny and Codk@18), we take into account the
potential simultaneity between migration heteroggnand economic performance by
estimating the model through 2SLS. We instrumergalhe migration diversity using
information on the "predicted” change in the humb&immigrants from each country in
each AC (exogenous variable that fulfils the IV uegments), as proposed by Ottaviano
and Peri (2006).

The results suggest a positive and significantetation between migration diversity and

native workers’ productivity. This result is robusd both the unobserved regional
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heterogenelty and the presence of a two-way coimmedbietween productivity and
migration diversity. Moreover, the outcome remaant®en the wages of the total population
(without distinguishing between natives and immigsa is used as a dependent variable.
This verify our main hypothesis of a positive protiity spillover from a greater
migration diversity, which illustrates the dangérfacusing on one single side of the coin
in the political debate, when evaluating the consege of migration. For a complete
evaluation of this phenomenon governments and yahekers should also take should
also take into account the cultural diversity dedvrom migration. Our findings further
confirm the beneficial influence of a higher propmm of young and skilled population.
The productivity spillovers of a higher proportiohimmigrants form countries with high
or very high human development index has been telsted. Therefore, given that more
highly skilled labour may come from the entry of mmarained workers, when data
availability allows, more research should be coneltito take this issue into account before
making a definitive evaluation of the total imp#wit heterogeneous immigration may have

on recipient economies.
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Variable Obs Mean Std. Dev. Min Max
Wage 153 3115 0.125 2910 3723
Fractionalization 153 -1749 0.517 -2799 -0.949
Entropy 153 -0.534 0.462 -1521 0.216
Alesina 153 -4870 1090 -7120 -3103
Population 153 0.626 0.899 -1153 2134
Young Population 153 -3071 0.125 -3359 -2787
High Education 153 2806 0.406 1684 3576
Natives unemployment 153 -1466 0.200 -1891 -0.721
ShareHDI 153 -0.344 0.129 -0.709 -0.148
Predicted Diversity 136 -7967 0.546 -9312 -6810
Source: Authors’ own elaboration based on INE data.
Table A.2. Correlation matrix
Wage Population Young High Natives ShareHDI
Population  Education  unemploy.
Wage 1.00¢
Populatiol 0.14 1.00c¢
Young Populatio -0.357 0.178¢ 1.00c¢
High Educatio 0.66¢ -0.07¢ -0.307 1.00(
Natives unemplo -0.38¢ 0.28: 0.291 -0.21¢ 1.00(
ShareHD -0.41¢ 0.04 -0.10C 0.61¢ 0.12¢ 1.00(
Source: Authors’ own elaboration based on INE data.
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Table 1. Overview of studies on theimpact of migrant dlversty on economic performance.

Authors Year of Publication Focus Data Years Diversity Measure Results
. Ethnic and linguistic fractionalization variables, more so
Alesina, o - e " X
Effects of ethnic, linguistic, and religious . L than religious ones, are likely to be important
Devieeschauwer, . ) . Data from different sources Ethnic, linguistic, and X R :
2003 heterogeneity on the quality of 190 countries L R L determinants of economic success, both in terms of
Easterly, Kurglat, S between 1960-1995 religious fractionalization X
- institutions and growth. GDP growth, other measures of welfare and policy
Wacziarg . ) P
quality and the quality of institutions.
When selecting
Analyse if groups of diverse problem Three different group DempgArapmc a problem-solving tea_m frqm a diverse population of
" characteristics, cultural intelligent
Hong and Page 2004 solvers can outperform composition (Result of - . " O
roups of high-ability problem solvers  computational experiments) identities and ethnicity, and agents, a team of randomly selected agents
group 9 P P *p training and expertise outperforms a team
comprised of the best-performing agents.
Economic consequences, specifically ) Percentage of foreing-born . . .
Ottavino, Peri 2006 productivity, of the growing diversity of 160 Standard MSA's from 1970-1990 and a fractionalization H|gh§ rwages and higher ’ef“s fpr us qat|vgs are
) " USA ; significantly correlated with higher diversity
American cities index
Relation between highly skilled . . Skilled |mm|grants have con}rlbuted S|gn|f!cantly to the
’ — f ) 28.000 engineering and ) USA economic growth over time as those firms in which
Wadhwa, Saxenian, immigrants to USA engineering and L Birthplace of the key . L
Rissing and Gereff 2008 technology-related industries technology companies in 1995-2005 founders of the companies the founders were both skilled immigrants and
ng gy-Telate USA P Americans contributed substantially both to job and
nationwide. L
wealth creation in the USA.
Works published by
Effect on productivity on those mathematicians in the USA Those mathematicians whose research programs
Borias. Doran 2012 mathematicians whose research inone 1970-1989 Mathematicians inthe USA  involved Soviet researchers suffered a reduction in
1as, overlapped with that of of the 63 different fields in borninthe Soviet Union.  productivity and their publications were considerably
the Soviets. which at least one author of reduced.
the Soviet Union.
Alesina, Harnoss 2013 Impact on thg economn? pro§per|ty of  Immigrantion da}ta from 195 1990-2000 Birthplace diversity index The diversity of skilled |mm|grat|0n relates positively to
and Rapopot the birthplace diversity countries economic develpment
There is a negative impact of cultural diversity on local
. . s housing markets likely driven by a causal effect between
Bakens, Mulder and 2013 mpact of cultural diversity on local 61.738 individual 1999-2008 Cultural fractionalization  the presence of immigrants and neighborhood quality

Nijkamp

economies

workers/homeowners

that outweighs a positive effect of immigrant-induced
diversity in consumption goods.

Source: Authors’ own elaboration.
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Table 1 (cont). Overview of studies on the impact of migrant diversity on eco
Authors Year of Publication Focus Data Years Diversity Measure Results
Effect of an increase in the stock N Those areas experiencing the most inflows
of human capital due to skilled British travel to work areas of skilled
_ orhuman cap ) ) 211 british firms in two 2002-2004 and 2004- (TTWAS) as key immigrants are those benefiting from the
Gagliardi 2013 immigration on the innovative A } P
L periods 2006 to address the impact of availability of these new sources of
performance of recipient L L
. immigration individual
economies. .
incorporated knowledge.
Two effects: a firm effect, with Average city
diversity at the firm level improving Share of the members or  diversity is unimportant compared to firm
Lee 2013 . knowledge _ 2223 SMEs in UK 2004, 2005 directors ofcompgmes that level diversity. D|vgrse firms in London tend
sourcing or ideas generation, and were born outside the to innovate
a city effect, where diverse cities United Kingdom more while those in other large cities
helping firms innovate. innovate relatively less.
Cultural diversity is positively associated
Longhi 2013 Impact. that cutral d'.v ersity has on 353 English districts 2002-2007 Ethnic fractionalization with wages, but pnly when cross—s.,ectlpn
individual wages in England data are used, while panel data estimations
show no impact of diversity.
Effect that immigration has on ~ Depending on the estimation Imm|grat|on_|s a_ssomated W't.h h 'ghef
. . ; ) . , wages and with higher productivity as it
. . urban and regional economies  (for USA): 284 Metropolitan, Immigrants’ share of . ) S
Lewis and Peri 2014 . . 2011 induces natives to specialization in more
focusing on 50 states, 333 occupations employment . ;
- ’ complex jobs which complement
productivity and labor markets.  or seven schooling groups. S .
immigrants' skills.
Larger share of foreign workers (either in
11.343 establishment-year The share of foreigners in  the establishment or in the region) does not
Trax, Brunow and 2015 Effect that cultural diversity has on observations (7.241 1999-2008 a plant of total workforce  affect productivity, but there are spillovers
total factor productivity manufacturing and 4.102 and cultural associated with the degree of
service observations) fractionalization fractionalization of the group of foreigners
into different nationalities.

Suedeskum

Bove and Elia

Kemeny and Cooke

2017

2017

Both indices have a distinct positive impact
Relation between cultural diversity Migrant stock data from 135 1960-2010 Index of fractionalization on real GDPpc. The effect of diversity
and polarization seems to be more consistent in depeloping
countries.

and economic growth countries
Immigrant diversity in USA cities and

workplaces has an independent positive
influence on workers productivity.

Effect of immigrant diversity on Emplover—emplovee data Fractionalization index,
poy poy! 1991-2008 Entropy index, Alesina Moreover, the authors conclude that
from 29 states of USA ) ; o R
index spillovers from imigrant diversity are
consistent across workers occupying
PR B < T S 1.0 S | PR R FR R

productivity. Diversity impact at
both city and workplace scales.
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Table 2. Definition and data sour ces

Variable Description Data Source

Wage Log of the average annual gross salary per Autonai Active Population Survey available in Spanis!
Community National Institute of Statistics (INE)

Fractionalizatio Log of a hirthplace index based on Kemeny and C¢2R&7 Author’s calculations based on the Spat

Source: Authors™own elaboratic National Institute of Statistics (INE)

Entropy Log of a birthplace index based on Kemeny and C¢aké7 Author’s calculations bad on the Spanis
National Institute of Statistics (INE)
Alesing Log of a birthplace index based on Kemeny and C¢2R&7 Author’s calculations based on the Spat
National Institute of Statistics (INE)
Populatiol Log of total population by Autonoma Community Statistics of the Continuous Register availabl
the Spanish National Institute of Statistics (INE
Young Populatio | Log of the share of young population, considedsg/ounc Statistics of the ontinuous Register available
population those aged between 15 and 29 years the Spanish National Institute of Statistics (INE
High Educatiol Log of the share of population that has superiadist to the 2n EDUCADbase database from the Ministry
stage of Secondary Education Education, Culture and Sports
Natives Log of the unemployment rate of the native popataby Active Population Survey available in the Spai
Unemployment Autonomous Community National Institute of Statistics (INE)
ShareHD Log of the share of immigrants arrived in eAutonomous Migration Statistics available in Statistics Natib
Community that come from countries with a high erywhigh level | Institute and Human Development Reports of t
of human development. United Nations Development Program
Idiv Log of a birttplace index based on Ottaviano and Peri (Z Author’s calculations based on the Spai

National Institute of Statistics (INE)
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Fractionalization Entropy Alesina
Fractionalization 0.149*
(0.0879)
Entropy 0.196**
(0.0971)
Alesina 0.0813**
(0.0407)
Population -0.0352 -0.0430 -0.0284
(0.354) (0.351) (0.352)
Young Population 0.803*** 0.813*** 0.816***
(0.124) (0.122) (0.123)
High Education 0.302*** 0.301*** 0.299***
(0.0391) (0.0388) (0.0390)
Natives 10.0685 10.0657 10.0687
Unemployment
(0.0461) (0.0460) (0.0458)
ShareHDI 0.380** 0.397*** 0.398***
(0.150) (0.147) (0.148)
Constant 6.493*** 6.370*** 6.666***
(0.568) (0.527) (0.590)
Observations 153 153 153
R-squared 0.848 0.849 0.849
Number of
Autonomous 17 17 17
Communities
Regional FE YES YES YES
Year FE YES YES YES
Hausman Test 31.68 33.85 33.76
(0.0045) (0.0022) (0.0022)
Wooldridge test 2.451 2.417 2.369
for autocorrelation (0.12370) (0.1396) (0.1433)

Note: Standard errors in parentheses *** p<0.01p¥9.05, * p<0.1. For the Hausman
test and the Wooldridge test for autocorrelatioa,report the p-values in parentheses.
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Table 4. Estimation results of Total Wage using Fixed Effects estimation: 2008-2016

1) @) ©)
Fractionalization Entropy Alesina
Fractionalization 0.134
(0.0879)
Entropy 0.182*
(0.0971)
Alesina 0.0733*
(0.0408)
Population 0.0733 0.0673 0.0796
(0.354) (0.352) (0.352)
Young Population 0.842*** 0.854*** 0.855***
(0.124) (0.123) (0.123)
High Education 0.284*** 0.282*** 0.281***
(0.0391) (0.0389) (0.0391)
Natives Unemployment -0.0800* -0.0771* -0.0802*
(0.0462) (0.0460) (0.0458)
ShareHDI 0.420*** 0.441%** 0.437***
(0.150) (0.147) (0.148)
Constant 6.505*** 6.404*** 6.662***
(0.569) (0.527) (0.591)
Observations 153 153 153
R-squared 0.848 0.849 0.849
Number of Aut_o_nomous 17 17 17
Communities
Regional FE YES YES YES
Year FE YES YES YES
Hausman Test 33.03 35.58 35.30
(0.0029) (0.0012) (0.0008)
Wooldridge test 1.306 1.301 1.275
for autocorrelation (0.2698) (0.2709) (0.2756)

Note: Standard errors in parentheses *** p<0.01p¥9.05, * p<0.1. For the Hausman test and
the Wooldridge test for autocorrelation, we repbet p-values in parentheses.
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Table 5. Estimation results of Wu-Hausman endogeneity test

1 2 ©)
Fractionalization ~ Entropy Alesina
Residualsl -0.217**
(0.0908)
Residuals2 -0.202**
(0.0847)
Residuals3 -0.0942**
(0.0398)
Fractionalization 0.126
(0.0830)
Entropy 0.106
(0.0760)
Alesina 0.0533
(0.0361)
Population 0.0337* 0.0345* 0.0343*
(0.0195) (0.0199) (0.0196)
Young Population -0.200 -0.0457 -0.127
(0.267) (0.207) (0.240)
High Education -0.0504 0.0298 -0.0104
(0.183) (0.150) (0.168)
Natives Unemployment -0.155%** -0.175%** -0.164***
(0.0512) (0.0471) (0.0492)
ShareHDI -0.0707 -0.0685 -0.0698
(0.101) (0.102) (0.102)
Constant 2.988*** 3.466*** 3.329%**
-1.028 (0.868) (0.892)
Observations 136 136 136
Number of CCAA 17 17 17

Note: Standard errors in parentheses. *** p<0.03p<0.05, * p<0.1.
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1 2 ©)
Fractionalization Entropy Alesina
Predicted Diversity 0.0725*** 0.0772*** 0.170***
(0.0237) (0.0210) (0.0512)
Population 0.872* 0.823** 1.761**
(0.372) (0.330) (0.804)
Young Population -0.501*** -0.451%** -1.117%**
(0.111) (0.0988) (0.241)
High Education 0.0581* 0.0434 0.127*
(0.0349) (0.0310) (0.0754)
Unanasves 0.0174 10.0169 10.00496
nemployment
(0.0462) (0.0409) (0.0997)
ShareHDI -0.747*** -0.607*** -1.526***
(0.122) (0.108) (0.263)
Constant -3.278*** -1.828*** -8.144%***
(0.488) (0.433) (1.054)
Observations 136 136 136
R-squared 0.929 0.928 0.930
Number of CCAA 17 17 17
Regional FE YES YES YES
Year FE YES YES YES

Note: Standard errors in parentheses. *** p<0.01p<0.05, * p<0.1.
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Table 7. Estimation results of wage using |V through 2SL S

o (2 3
Fractlo?]allzatlo Entropy Alesina
Fractlo?]allzatlo 0.836%
(0.463)
Entropy 0.786*
(0.410)
Alesina 0.357*
(0.190)
Population -0.560 -0.478 -0.460
(0.632) (0.573) (0.580)
Young 1.128%+ 1.062%+* 1.107++
Population
(0.252) (0.212) (0.234)
High Education 0.248*** 0.263*** 0.251***
(0.0606) (0.0529) (0.0573)
Natives 10.0532 00544  -0.0659
Unemployment
(0.0659) (0.0620) (0.0629)
ShareHDI 0.943** 0.796** 0.863**
(0.406) (0.315) (0.353)
Constant 9.097*** 7.791%** 9.264***
(1.783) (1.082) (1.797)
Observations 136 136 136
Number of
CCAA 17 17 17
Regional FE YES YES YES
Time effect YES YES YES

Note: Standard errors in parentheses.
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1) 2 ©)
Fractionalization Entropy Alesina
Residuals1 -0.230**
(0.0910)
Residuals2 -0.216**
(0.0850)
Residuals3 -0.100**
(0.0399)
Fractionalization 0.122
(0.0832)
Entropy 0.100
(0.0764)
Alesina 0.0511
(0.0363)
Population 0.0338* 0.0347* 0.0344*
(0.0196) (0.0202) (0.0198)
Young Population -0.195 -0.0351 -0.121
(0.267) (0.208) (0.241)
High Education -0.0923 -0.00999 -0.0520
(0.183) (0.150) (0.168)
Natives -0.168%* -0.189%+ L0.177%
Unemployment
(0.0513) (0.0473) (0.0493)
ShareHDI -0.0442 -0.0398 -0.0428
(0.102) (0.103) (0.102)
Constant 2.953*** 3.459%** 3.295***
(1.031) (0.872) (0.894)
Observations 136 136 136
Number of CCAA 17 17 17

Standard errors in parentheses. *** p<0.01, ** B&).* p<0.1
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Table 9. Estimation results of total wage using IV through 2SS

«y 2 ©)
Fractionalization Entropy Alesina
Fractionalization 0.889*
(0.472)
Entropy 0.836**
(0.415)
Alesina 0.380**
(0.194)
Population -0.524 -0.437 -0.418
(0.644) (0.580) (0.590)
Young Population 1.199*** 1.130*** 1.177%*
(0.257) (0.214) (0.238)
High Education 0.226*** 0.242*** 0.230***
(0.0618) (0.0536) (0.0584)
Native Unemployment -0.0675 -0.0688 -0.0810
(0.0672) (0.0628) (0.0640)
ShareHDI 1.036** 0.879*** 0.9571***
(0.414) (0.319) (0.359)
Constant 9.394*** 8.006*** 9.572%**
(1.818) (1.096) (1.830)
Observations 136 136 136
Number of CCAA 17 17 17
Autonomous YES YES YES
Community effect
Time effect YES YES YES
Instrumental Variables YES YES YES

Standard errors in parentheses. *** p<0.01, ** ©8).* p<0.1
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Percentatge of immigrats from the total population

Figure 1. Immigrant population in Spain over thetotal population 1998-2016.

14,0%

12,0%

10,0%

6,0%

4,0%

0,0%

— S ——
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Years
—Total Foreigners ——European Union
——Europe not EU Africa
——CentralAmerica and The Caribbean ——North America
—South America —Asia

Source: Authors’ own elaboration based on INE data.
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Figure 2a. Maps of the diversity indexes by regionsin 2008
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Figure 2b. M aps of thlek'diversit;y indexes by regionsin 20;'16"_
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Source: Authors’ own elaboration based on INE data.

Figure 3. Average annual wagein Spain by nationalities
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Average annual salary in Spain by nationalities
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Source: Authors’ own elaboration based on INE data.
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Montly Wage
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Figure 4. Monthly wage cost by regions
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Figure 5. Relationship between birthplace diversity and productivity
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Source: Authors’ own elaboration based on INE data.
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b} Entropy Index
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