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ABSTRACT

In the years of the prolonged post-crisis recesdios well-known North-South divide
in Italy has significantly worsened. Several stauat weaknesses limit both post-crisis
recovery and socioeconomic convergence. A greatdenstanding of the economic
contribution of workers’ human capital, which istrfally exploited in Italy, could
address the two issues. We analyze the effectuwmfah capital on local economic
performance and productivity, along with other seconomic variables, controlling for
the endogeneity problem. Workers with a better atlon can promote economic
recovery through productivity enhancement in theitBo while traditional aspects
related to industrialization are significant in ttveealthy North”. However, structural
aspects, such as the local financial systems, restleveloped to start a path to

convergence for the North and the South.
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1. Introduction

The presence of areas in a country with very dfietevels of economic development
is considered th&lorth-South problemas originally described for many countries by
Jeffrey G. Williamson (1965). This economic problecturs when an area (“North”)
has an average income that is significantly highecomparison to the rest of the
country (“South”). Usually and g convergences in the income levels are calculated to
test this problem (as, for example, Young et a00& for the US; Rapacki and
Préchniak, 2009, for several countries)

In Italy, convergence has been lacking in the fiastdecades, and despite some
signs of club convergence (Piacentino and Vassalldl), the tests do not indicate the
causes or the direct aspects in which to intervergidge the economic gap.

The economic literature provides many details om thalian dualism:
Lagravinese (2015) finds signs of post-2007 crigsilience due to the different
regional economic specializations, Brida et al.1@®0show traces of club convergence
from income data confirming the distance betweent&eNorth and South, and Greco
et al. (2017) find a socioeconomic dualism thaven more pronounced with respect to
the income inequalities but with good performarioesome southern regions.

Studies that consider many macroeconomic causéseoftalian regional gap
exist (mainly testing income convergence), whilerenattention is warranted for the
multidimensional aspect of a fundamental resounch s human capital and especially
its utility in the post-2007 recession period. Witespect to the aforementioned

researches, we analyze the local economic chaisaierthat influence the divergent

! Other types of convergence are possible, suchubsconvergence (e.g., von Lyncker and Thoennessen,
2017, for the European regions) and stochasticergance (e.g., Genc et al., 2011, for the US).



paths of development by using several variablestadl|to the education of the labor
force (human capital), while controlling for otheocial and economic aspects
characterizing the Italian context. In particulawny research question is: can education
and vocational training be the correct stimuli foost-crisis economic recovery?
Moreover, knowing the strong North-South duafisme also wonder if the contribution
of human capital in the two macro areas is differen

Our contribution to the literature on regional dsmal (Section 2) consists in
analyzing the post-crisis period with a focus onmhn capital to observe its
effectiveness during a period of economic recesdida include in the analysis several
economic determinants suggested by the literatsiienportant in the Italian economy
in the last decades. The hypotheses and expecatisrare as follows. First, we are
aware that the economic contribution of human ehpit the Italian context is weak
because of the national economic characteristi¢sLifierto, 2008), despite what the
knowledge economy states (Mokyr, 2004; Goldin, 20Y@e refer to the widespread
low-tech specialization that does not favor theleixgtion of the abilities of the so-
called knowledge workers. This fact suggests thle of finding weak significance of
the variables related to labor forces’ human capBzcond, we expect a positive
contribution of the industrial and financial asent the northern area, and less to the
South. Therefore, the possible presence of a pestibntribution of human capital in
both areas could suggest an effective and notcgeritly explored way of convergence
implying further investigations and appropriate ipplindications. This convergence

would be based on the linked convergence of prodtyctievels (Di Liberto et al.,

%2 The two macro areas, Center-North and South, bakibited separate development paths since at least
the 1970s (Felice, 2017).



2008) knowing that in the past human capital cogeece was one of the major
successes in the national unification processd&ef007).

The focus on human capital in a regional analygpedds on four aspects
suggested by the economic literature: the edudgtiowth relationship is not always
verified in all Italian regions (Di Liberto, 2008gapproximately half of the within-
country inequality in income is influenced by edima (Acemoglu and Dell, 2010), we
know that there is a North-South gap in the quadityl endowment of human capital
(Abramo et al., 2016), and human capital could lbeenuseful in the less-wealthy areas
of the country (Gitto and Mancuso, 2015).

We study the post-crisis period (2007-2015) becansquality grows in the
presence of exogenous shocks, influenced by thquahedistribution of economic
activities and to the different capabilities of ea®gion to respond to recessionary
shocks (Martin, 2012). In fact, the 2007 crisis pasfoundly influenced the regional
divergence in Italy, as happened in the 1995 cfisagravinese, 2015).

The analysis is carried ooh the 21 Italian regions and autonomous provihces
The regional framework of analysis is due to th®rgj economic effect of human
capital at the local level in several contexts @fag and McCann, 2009a; Crespo
Cuaresma et al., 2014). We consider two groupggibns, i.e., the macro-area formed
by the Central and Northern regions, which contgitbe wealthiest area of the country,
and the economically backward Solithwvhich can be identified as the so-called
Mezzogiorno(southern regions and major islands). The studitaby as divided into

these two macro-areas reflects the findings of nsammplars (see the literature review in

% The Eurostat NUTS 2 level divides Italy into 1gimns and 2 autonomous provinces.

“ According to the Eurostat NUTS 1 classificatidre first group is formed by the Regions of the g=u
Nord-Ovest Nord-Estand Centra The second group is formed by the Regions ofgtioeips: Sud and
Isole



Carmeci and Mauro, 2002). Moreover, an appropriateitorial disaggregation is
essential in the economic analysis of the Italiantext (Terrasi, 1999).

We examine regional heterogeneity of the two maceas with a fixed effects
model (FE), searching for the regional factors thitience the GDPer capitg which
is a measure of economic performance and the uauget variable in North-South
studies, and the GDmRer worker which is a proxy of the productivity level.
Productivity can play a relevant role in an “idealBnvergence path and deserves a
detailed analysis, but its levels are very différ@mong the Italian regions, and thus, it
represents an indicator of the divergent socioecona@ontexts. Furthermore, a two-
stage least squares (2SLS) fixed effects modesésl o perform an analysis with the
aim of limiting the risk of endogeneity of humarpttal variables in relation to the GDP
per capitaand per worker Our findings suggest that the economic strengththe
North and South are different but can integratehweach other. Possibilities of
convergence can be influenced by investments ircagdun if some of the southern
structural problems are corrected.

The paper is arranged as follows. We describe smisvant causes of the
Italian dualism and possible connections with theent crisis in Section 2. After the
methods are explained in Section 3, we summarieevériables to be used for the
analysis due to their connections with the Nortlhi8groblem. We propose the FE and
2SLS results in Section 5. In the concluding sectiee suggest policy interventions,
comparing our results with the specific literatare the North-South problem and the

Italian dualism.



2. Some aspects and causes of the North-South problem

The economic inequality between the lItalian regibas been investigated for decades
(Daniele and Malanima, 2011). Strong regional déffees are not recorded before the
Italian unification (1861) or even until 1880 (Dal@ and Malanima, 2007), but the gap
has increased sharply with the economic moderoizadf the country. As in many
cases of regional dualism, the birth of a leadiegg@ leads to a strong development of
a certain area, perpetuating growth and attractiegpurces to the detriment of
“peripheral” areas (Friedmann, 1966). In summahg nhorthern area became an
advanced industrial society after the Second Watéd, diverging from the agricultural
South. The ltaliarMezzogiornchas gradually become known as the less-wealttsy. are
The economic and cultural delay of the South dsrivem the encounter between the
two different civil structures at the time of Umidition. The North started the industrial
revolution and the capitalist modernization, whihe South was characterized by an
agricultural economy, exploitation of labor and teaive tariffs (which have slowed
the industrialization process). The Southern econwas also afflicted by clientelism,
scarce natural resources and, in the first decafdesification, a drain of resources for
the concentration of public spending to createastiuctures for the industrialization of
the North (Romeo, 1959). The subsequent extraargimablic interventions in favor of
the South have yielded few positive effects (FelR@07), also because of inefficient
political classes (Fargion, 1996). Thus, differdatelopment paths have resulted from
centuries of distinct development processes chemaetd by inequalities in
opportunities and resources, besides different\betgof both the civic societies and

the ruling classes (for further explanations, selec€, 2013; Capello, 2016).



In terms of income convergengedor luzzolino et al. (2013), the last period
characterized by convergence in Italy was in thenty years after the Second World
War. For Carmeci and Mauro (2002), the convergegmoeess continued until the late
1960s; for Terrasi (1999), the convergence occuordd in the 1960-1975 period; and
for Barro and Sala-I-Martin (1991), there werel stime signs until the 1980s.

The recent development shows strong inequalitiescmnomic terms and the
absence of absolute convergence, while the presenclelb convergence is observed
inside the above-mentioned macro-areas (Piaceatidovassallo, 2011). We highlight
these local differences in Figure 1 by showing BBP per capita of the five
institutional macro-areas (considering the Nortldiagled into the West and East zones
and the islands separated from the other soutlegiions). The values are calculated

considering the Italian average as equal to 100.

Figure 1. GDP per capita(2010 values) of the Italian macro-areas calcdlate the

basis of 100 (national average) for the period +2935.
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The gaps in GDRer capitabetween the three wealthiest areas (located in the

geographic Center-North) and tMezzogiornoare evident, showing the lack of recent

convergence. However, Figure 2 shows that somehsoutregions had good

performance (measured by the variations in GDPthe period before the crisis, as

described in th&lew Regionalisnby Rossi (2004). In Figure 2, the positioning loé t

regions depends on their average level of @BPcapitaduring the period considered

(horizontal axis) and their growth rate (verticais)d. There are two periods in the

comparative analysis, the 8 years before and tifteoutbreak of the crisis.

Figure 2. Relationship between the average growth rate @GBPper capitaand its

average value in the 19 Italian regions and 2 autmus provinces in the 8 years before

and after the first effects of the 2007 crisis§outh, X= Center, O=North).
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Of course, many causes can explain these NorthhShifierences in the last few
decades. Important sources of the regional econ@ajc are found in the role of
businesses and in the market. The natural advantaféhe northern regions have
favored the industrial location and the industriafion process since the unification of
Italy. Subsequently, the industrialization process strengthened by the growing local
wealth that supported the domestic market, sustalme the international relations
established thanks to the spatial proximity to sslvEuropean markets (A’Hearn and
Venables, 2013). The proximity of the northern oegi to an increasingly integrated
Europe is observed in the exports, which instegulesent a weaker resource in the
South. Furthermore, the large, consolidated presefhgublic employment and other
subsidies has strongly discouraged market-linketiges in the South (Alesina et al.,
1999). Thus, the inequality is not caused by inétyuan public spending, but by
decades of inefficient administration, informal tingions (e.g., the mafia), and
inequality in land ownership. In addition, wrongpaomic choices of the local political
classes (Trigilia, 2012), beyond the known struadtproblems, have caused a wasteful
welfare state (Fargion, 1996).

Cultural and social aspects must also be consid@mather vision of the causes
of the dualism exists, founded on the differenttieas and behaviors of local societies
with respect to similar incentives, as in Ichinadviaggi (2000, pp. 1087-1088), for
which “individual backgrounds, group-interaction effe@ad sorting effectanfluence
the individual behavior and, more generally, the s@cieties.

In fact, social capital and societal structure &gy different among the Italian
regions, influencing everything from civic involvemt to individual productivity

(Helliwell and Putnam, 1995). In particular, Feli@912) found that social capital was



less relevant immediately after unification and had a greater weight since the 1970s,
while human capital has played an important roletha Italian dualism especially
during the liberal and interwar years. Banfield 58P described a southern society
unable to cooperate to achieve common goals aratah dbsence of social capital,
influenced by centuries of social evolution (hietacal methods typical of the
monarchy) that differed from that of the North (kontal municipal organization,
Putnam, 1993).

Human capital and social capital have thereforeecé#d the process of
divergence since the time of unification, showirgywdifferent contributions in the
local economies and societies of the North and IS@eelice, 2012). More recently, a
North-South divide has been found in the social emoperative behaviors (Bigoni et
al., 2016) and the educational and cultural baakgis (Piffer and Lynn, 2014;
Daniele, 2015) of the two areas. Although the caltand scholarly uniformity with the
North was the greatest success achieved by thd Sotlt unification, the current stock
of human capital suffers from a quality gap. Acaogdto Felice and Vasta (2015, p.
62), the passive modernization (due to intervestioy the State) in favor of the South
led to ‘high convergence in the case of life expectancgpmpleted convergence in
education, divergence in GDPAbramo et al. (2016) and Agasisti et al. (20p&)ve
the presence of a sort of dualism both in the rekeand in the educational systems,
observed through the research performances. Fon@gathe PISA 2015 data (OECD,
2016) show that the top students in the three densil domairfsmake up 3.1% of the
students in Lombardy (North) and only 0.8% in Cam@dSouth). Similar results are

found by the INVALSI tests (2016, the National Ihge for the Evaluation of the

® Science, reading, mathematics.
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Educational System) that show, e.g., that the 204th scores at the secondary level of
education demonstrate strong differences betweerNtrth (above 210), the Center
(197) and the South (186, Italy: 200). The quabtyeducation represents a key aspect
to be improved in the backward areas in order tdgerthe socioeconomic gaps, as
tested by Hanushek (2013) in a cross-country coisqrar

Ballarino et al. (2014) confirm that the social kgwund influences the
transition between secondary education levels, avitliegative impact in the South. This
is a serious problem, because human capital expéarelevant part of the divergence in
economic growth rates at the local level (Démurgegl).

For Gennaioli et al. (2013), the estimate of huroapital considering education
is the most important determinant of regional ineoand productivity. The high
correlation of human capital with productivity isry significant, because human capital
(through productivity) can represent an importaetedninant of technological catch-
up. Marked differences between the Center-NorthtaedSouth are present (Gitto and
Mancuso, 2015). Aiello and Scoppa (2006) prove thatlevel of efficiency (observed
through productivity) explains a large part of tegional gap among the Italian regions,
which is not due solely to education or to theasfructure and capital endowments. For
Piacentino and Vassallo (2011), the TFP (totaldiagiroductivity) plays a smaller

economic role when human capital is taken into asto

3. Method
In the first panel data analysis, we consider s for the human capital of the labor
force and other control variables using a fixede& model to study the factors

influencing the regional GDP. However, if the GIpRr capitais a consolidated
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measure of the regional performance (see thetliteraeview in Greco et al., 2017) and
can be a good proxy for income, the use of humaitatalata can induce a simultaneity
problem (see Bils and Klenow, 2000). As in an auged@ Solow model, an
endogeneity problem can be present in this typanailysis (Durlauf, 2009). Similar
arguments apply for the other dependent variabte @DPper worker For this reason,
we propose a 2SLS fixed effects estimation for camspn and to show the robustness
of the results.

In a study concerning the GDger capitaand per workerwith several other
socioeconomic variables, panel data analysis allgaad efficiency and information
from the data, limiting the problems of collinegr{Baltagi, 2008). In this study, we
consider it appropriate to use a fixed effects moddich is useful when we have
collinearity and possible omitted variable biaseTixed effect of the regions does not
derive from random variations and does not varpstime. The differences among
the regions are considered parametric shifts inreélgeession equation, allowing better
results because the entire set of regions is ceraid(see Wooldridge, 2012). FE is
appropriate for considering unobserved heteroggndien there is a small population
size and when the entire population is consideletr(ston and Di Nardo, 1997), as we
consider two groups composed of all the Italianiaeg andN is a relatively small
number. Furthermore, fixed effects are widely useckgional studies (e.g., Bottasso et
al., 2014; Lilles and Rdigas, 2017).

We consider two sets of variables that influenceP@Br capitaandper worker
variables representing the human capital and otiloetrol variables, described in

Section 4. The equation considered for the partel @aalysis can be written as:

12



GDP;, = B, + B, LABFSEC;, + B,LABFTER,, + BsLIFEL;, + B,REGIST;, +

IBSICTit + ﬁGHLOANlt + ﬁ7BL0ANlt + Eit (l)

in which the regional GDIper capitais the dependent variable (PROD in the analysis
on productivity), with the independent variables aescribed in Section 4 (Tab. 1),
considering the 21 Italian regions and autonomaasipces () for the periodt) 2007—
2015. In particular, LABFSEC, LABFTER and LIFEL regent the human capital;
REGIST, ICT, HLOAN and BLOAN are the control varieb used to test the
robustness of the resulig;, ..., B, are the parameters estimated in Section 5egnid

the error term.

In the second analysis, the endogeneity probleroisidered, and the three
human capital variables are transformed and reglagéh a consistent estimator. In
fact, an estimate of the model using independernabias that can be endogenous with
respect to the dependent variable (related to thdetis estimation error) results in
inconsistent estimates. A 2SLS model uses instrtetherariables to remedy the
problem. In our case, the GDP level, used for theasure of the two dependent
variables, influences the opportunity for educati8kee et al., 2010). More influence
can be found in lifelong learning opportunities dihorst et al., 2015), which often
consist of expensive training processes. At theeséime, decades of studies have
shown the relationship between education and eauffiom Mincer, 1958 and 1974, to
more recent studies, e.g., Boudarbat et al., 20d49;Praag et al., 2013) observed in the
so-called “education premiuftn In our model, considering the risk of reversesation

between GDP and human capital, its related vaisadnie controlled using variables that

" The returns from education can be measured instefnthe additional income due to a higher level of
education (or an additional year of schooling).
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influence the human capital endowment. The instniaievariables are the school
dropout rate, the rate of attractiveness of unitiess the voluntary rate, and population
density. Our choice of instruments is based orfdbethat these instrumental variables
affect education and training paths (see Sectioand) are mainly influenced by the
social capital and the structure of local society.

We report the values of the Sargan test (in akksasgalues are above 0.05) for
the validity of the instrumental variables. Furthere, the F-test (Staiger and Stock,
1997) is used to test the strengths of the instnisnehaving positive results if the

values exceed the threshold of 10. The resultseqarted in Tables 3 and 4.

4. Data description and summary statistics
In our regional analysis, the local GIpBr capitarepresents the target value; we use the
constant 2010 values (as similarly done by Li aadd; 2014; see also Di Liberto, 2008
on the ltalian regions with a focus on human céjpitle also consider the effect of the
independent variables on the GpRr worker which is a widely used measure of
productivity in regional studies (e.g., it is catesied by Maffezzoli, 2006; Gennaioli et
al., 2013). We consider the fact that the levepadductivity is different among the
Italian regions and is one of the main causes wérdence (see Leonida et al., 2004,
Maffezzoli, 2006), and, at the same time, a poss#tea of improvement to promote
convergence (Di Liberto et al., 2008).

The analysis of various factors influencing the Gb&y have the characteristics
of an augmented Solow model (Mankiw et al., 19%®)wever, we do not present a
regional GDP growth model (considering the shortl aron-representative period

studied), and other reasons need to be considereallecting data. First, the variables
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must be representative of the Italian North-Soutidd and of the economic recession
period. Second, the consideration of variables thay be endogenous in relation to
GDP suggests the use of a 2SLS model that imphesrésearch of instrumental
variables (see Section 3).

The main investigated aspect is the contributiat tuman capital provides at
the regional level. Human capital is one of the rmdeterminants of the long-term
regional economic performance (Crescenzi et all620This economic resource (see
the extensive literature review in Goldin, 2016useful in explaining part of the local
divergence in economic growth (Démurger, 2001) ugtoa strong influence on the
regional economy (Fleisher et al., 2010). Knowledddls and capabilities of the labor
force characterize human capital, and it is obsktlieough data on schooling (Breton,
2013; Hanushek, 2013) and lifelong learning (Edwaatdal., 2002).

With the aim of representing the human capital tintracterizes the local labor
force, we consider the percentages of workers sétondary and tertiary education
(Crescenzi, 2005; D’Agostino et al., 2013) and éhowolved in lifelong learning. We
consider the highest education levels becauselhletvals of education have the same
economic impact in advanced economies (HanusheRNmessmann, 2012; Castell6-
Climent and Doménech, 2014), so we expect to fiagbnrelevance of the highest level
of education in our case (Vandenbussche et al§)200

We consider control variables for explaining the RS@uring the recession
period, in addition to human capital. The localaficial system is among the most
important economic factors during a post-crisisquecharacterized by a relevant credit
crunch risk. The financial system strongly conttésu by providing resources for

consumption and investment. The difficulties inashing loans and the relative costs

15



increase during periods of crisis, affecting thesthailnerable areas (Del Giovane et
al., 2013). For this reason, we expect to obseegative consequences due to the
structural weaknesses of the southern local firsdrgystems (Deloof and La Rocca,
2015) stressed by the prolonged recession penothck, Ferri and Messori (2000, on
the ltalian macro-areas) observe that the wholésoonomic context is decisive for
the work of the banks and their related efficienapd positive effects have been
registered in the Center-North, allowing for a geegossibility of borrowing (Bank of
Italy, 2017). For example, credit availability alled businesses to sustain their
financing needs in the short-term (e.g., Akbarlgt2913, for the UK) and to survive
the weaknesses in European liquidity after the 20@§is. We have calculated two
values representing the access to credit for coasumouseholds and businesses.
However, loans for household consumption and bssim@vestments do not have the
same importance, and we expect to find a positie played by corporate credit and a
negative role for household credit. Corporate ¢risdisually associated with economic
growth (Aghion et al., 2005), while credit to congr households could have positive
economic consequences if, for example, investathprove human capital (Galor and
Zeira, 1993). Meanwhile, household credit, whichsmme countries accounts for a
greater share of private credit than corporateitidues, has no positive effects on
either economic growth or the reduction of inegyalBeck et al., 2012). In regions
with less efficient financial systems, such asantkern Italy, a greater share of credit
going to households (e.g., influenced by the risingmployment level in the post crisis
period) means there is less credit available tanesses (Mattoscio et al., 2017), which
disfavors the positive economic effects of the @&sgpan of corporate credit. We

consider the average bank loans (Bank of Italy)datdouseholds and to businesses
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(financial, non-financial and family businesseslcokated by dividing the loan values
by the number of resident households and businesgestered (Istat data).

Finally, data on the characteristics of businessesonsidered because they are
important in the economic analysis (van Stel et a005), and the North-South
differences in Italy are also evident in this c§8&Hearn and Venables, 2013). We
include the business’s registration rate as a pfoxyentrepreneurial vitality, and we
calculate an index of the use of information anchownication technologies (ICTs) by
businesses, representing the ability to adapt twwvation during the knowledge
economy era. Innovation is, in fact, a difficultnemitment for the widespread Italian
SMEs (small and medium enterprises), especialtiienSouth (Scupola, 2003).

The selection of instrumental variables that aneregentative of the crisis
period, uncorrelated with the error term and astigzartially correlated with human
capital can be inspired by the literature. We hseected four variables among those
that explain the Italian dualism in human capitattare not endogenous to the GDP
measure. We include data on the early school dtajade, which has a negative impact
especially among the disadvantaged social grougsirathe poorest areagcompare
with Ream and Rumberger, 2008, for the US). Funtioee, the dropout rate is strongly
influenced by the quality of school institutionsafiishek et al., 2008), and for these
reasons it could hit the South harder. Thereforeelated aspect is the quality of
education, which is more important to the developingé human capital (Faggian and
McCann, 2009b) than the mere achievement of qoatibns (Hanushek and
Woessmann, 2007). In particular, the differencesvéen the quality of universities in

Italy can lead students to move, but only if théversities in the region of origin are

® The school dropout rate is approximately 20% i $outh and 12-15% in the central and northern
regions in the last years considered.
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not considered of good quality (Ciriaci, 2014). Welude the “rate of attractiveness of
universities” calculated by Istat as a proxy measfrthe quality of the highest level of
education. Another fundamental aspect concernsisoapital, which must coexist with
human capital but is also a basis for its strengtige (Coleman, 1988). Even in this
case, differences between North and South are fourily (Helliwell and Putnam,
1995), and we observe this phenomenon throughrthey of volunteering (as done by
Rush et al., 2015) considered as a measure ofl g@stgcipation (Huang et al., 2009, a
study on the connections with human capital). im,tahe number of volunteers does
not strictly depend on the number of paid workersnoome (Freeman, 1997), which
could otherwise link this variable to our dependeatiable. Finally, the population
density is a proxy for the agglomeration econonfi@sgman, 1996), which suggest the
attraction of high-skilled workers in areas witthigh intensity of economic activities.
The agglomeration reduces transaction costs (Qui@@98) and is common in regions
with a higher population density (Qian et al., 20X3nce higher density increases the
possibilities of interactions between skilled indivals (Glaeser, 1999).

In Table 1, variables 1-2 are the two dependeniabi@s, variables 3-5
represent human capital, variables 6-9 concernr cdspects of the dualism, and

variables 10-13 are instrumental in the 2SLS model.

Table 1. Variable descriptions and sources.

Variable Definition
1 GDP GDPper capita constant 2010 valueSdurce Istat)
2 PROD GDP per worker ratio between the regional GDP (constant 2010es)land

the number of employed peopfedurce Istat — our elaborations)
3 LABFSEC share of labor force with secondary education (im®tabor force) $ource
OECD)
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10

11

12

13

LABFTER

LIFEL

HLOAN

BLOAN

REGIST

ICT

DROP

UNIV

VOL

DENS

share of labor force with tertiary education (in ¢ labor force) Source
OECD)

population aged 25-64 participating in educatiod &aining (last 4 weeks, %)
(Source Eurostat)

average bank loans to households (ratio of bamslt@households based on
the number of resident households, euBnurce Bank of Italy and Istat — our
elaborations)

average loans to businesses (ratio of bank loafisancial, non-financial and
family businesses based on the total businessisteeyl, euro)§ource Bank
of Italy and Istat — our elaborations)

net registration rate in the Company Register ligdean Business Register
businesses registered minus businesses closed draieel total businesses
registered in the previous year, %p(rce Istat)

synthetic index of businesses’ ICTs (our estintatessider the following:
degree of use of PCs, Internet access, broadbaildlality, corporate
website, businesses with more than 10 employ&ssjrée Istat — our
elaborations)

school dropout rate, early leavers from educati@hteaining, % of population
aged 18-24 with at most a secondary school educatitd who have not
completed a training course recognized by the regith a duration of more
than 2 years and who do not attend school courstesining (%) Source

Istat)

rate of attractiveness of universities (ratio betwaet migration of students
and the total number of enrolled students°¥§ource Istat)

people aged 14 and over who carried out voluntamkwased on the total
population aged 14 and over F)Source Istat)

population density, ratio between the number oébitants (average annual

population) and the surface area in"K@ource Istat)

With the aim of identifying the strong North-Soudtiferences, Table 2 shows

some summary statistics for the two groups of megjio

° This IT index related to businesses is an avevafiee of the four Istat indicators in parentheses.
9 The 2015 values are obtained as the average pfévious two years.
1 The 2015 values are obtained by considering thiemal time series 1995-2015.

19



Table 2. Summary statistics for the Center-North and Sdirthparentheses), 2007—

2015.
Min Max Mean SD
Dependent variable
GDP 21913.18 38406.04 30728.32 4005.30
(15309.53)  (24454.40)  (18764.97) (2327.36)
PROD 57431.86 91906.88 74281.48 7333.32
(55949.67) (66195.87) (60769.99) (2743.28)
Endogenous variables
40.00 55.40 48.45 3.33
LABFSEC  (37.70) (52.90) (43.38) (3.62)
10.70 25.90 17.55 2.92
LABFTER  (13.00) (20.70) (16.82) (1.60)
3.90 13.40 7.32 1.66
LIFEL (4.30) (9.70) (6.08) (1.05)
Control variables
-2.67 2.47 0.12 0.83
REGIST (-1.24) (1.84) (0.35) (0.64)
ICT 61.17 81.82 71.30 4.71
(49.63) (73.23) (63.58) (4.95)
HLOANS 14746.33 34862.41 24755.10 4925.06
(10992.20) (20282.49) (15583.43) (2612.67)
BLOANS 110781.04 427019.54 240546.08 86464.10
(54268.07) (136230.17) (91227.73) (20277.68)
Instrumental variables
6.93 26.12 14.72 3.67
DROP (9.62) (28.72) (18.76) (5.15)
UNIV -229.05 33.74 -12.65 56.65
(-226.35) (30.60) (-48.82) (65.86)
VOL 8.30 28.11 15.54 5.10
(5.38) (12.79) (8.50) (1.94)
DENS 38.34 419.28 186.52 104.18
(57.10) (429.07) (159.49) (114.10)

North-South differences in average GPé& capitaare evident (less in GDger

workern), with public education allowing the populations teach similar levels of
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education, although the level is lower, on averagehe South. Several variables are
strongly affected by the recession in all regiomke use of ICT technologies by
businesses is slightly higher in the northern afée average values of loans show the

efficiency and dynamism of the northern financigtem.

5. Reaults

In this section, we analyze the two macro-areasritesi in the previous section. We
use a fixed effects model as done, e.g., by Ozgeal. €2010) on the effects of the
migration process and by Ramos et al. (2010) oretfeets of human capital, both on
regional income and convergence. We use the sanmsbles to run a 2SLS model to
observe differences in the coefficients when imagntal variables are used to limit the
endogeneity problem related to human capital. Theseels are used in regional

studies, e.g., in Démurger (2001) to get consis&snilts.

Table 3. FE and 2SLS regressions on the two groups, @&Rapitais the dependent

variable.
Center-North

FE 2SLS FE 2SLS

71.86 1364.11 -94.85 -109.03

EREES (77.13) (1004.17) (65.89) (82.40)
304.88%*  -1440.14%* | -175.53* 705,51+

LABENER (109.88) (568.67) (94.50) (200.21)

—— 265.97+ 14077.23 137.26 287.62
(112.51) (2633.95) (128.48) (234.64)

— 560.54+* 2305 26+ -197.89 -201.95
(142.31) (992.55) (123.76) (212.93)
- 92,63 1127.08% | -103.27%*  -224.7g%
(42.87) (546.17) (26.60) (39.99)

0,194+ 0,81+ 0.07 -0.19*

LIEORN (0.07) (0.32) (0.09) (0.11)
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- % .
oo 0on 000 0.2 002
BT 41943.07%* -50732 30279.20**  16735.37**
(3605.18) (54995.10) (2744.81) (2261.72)
o 0.7463 0.3747
Etlgltsﬁtcage " 35.79%** 28.00%**
(LABFSEC) [0.000] [0.000]
Etlgutsﬁtcage " 36.32*** 19.25%+
(LABFTER) [0.000] [0.000]
:t';‘:',tsfltcage i 20.14%% 16,02+
(LIFEL) [0.000] [0.000]
R? 0.6738 0.7255
N 117 117 B 72

Note: *** ** * gtatistically significant at level0.01, 0.05 and 0.10.
In the 2SLS model, LABFSEC, LABFTER and LIFEL msgumented with DROP, DENS, VOL, UNIV.

Source: Authors’ elaboration based on Bank of Italyrostat, Istat, OECD data.

Considering the FE results, the negative effe¢heflCT index of businesses is
a common aspect between the two areas, possiblytaldkee widespread low-tech
specialization. Concerning the Center-North area,net registration rate of businesses
has a positive sign linked to the ability of lodalsinesses to create wealth. The (not
relevant) negative sign in the South suggests amaly of the economic system. Thus,
this rate confirms the positive contribution of thHagh industrialization and
entrepreneurial dynamism as a local strength thaadking in the South. Vocational
training has a direct relationship with the GDP¢ading to the FE model in the
Center-North, indicating both the interest in kegpihe professionalism of workers up-
to-date and the presence of the economic conditmas$ford this type of training. This

is a positive aspect that is lacking in the Sob#tause it implies a greater effort, since
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lifelong learning processes are expensive andféea paid for by individuals or funded
by large businesses (Eichhorst et al., 2015) tleatrere widespread in the North.

The 2SLS model highlights ambiguous aspects reladedduman capital, the
relevance of credit, and the consequences of tffereht characteristics of local
businesses.

The share of the labor force with tertiary edugatias an inverse relationship in
the Center-North area. The negative effect of adedreducation can be explained by
the low economic specialization of companies. The-fech and labor-intensive
production processes influence the high demandufskilled and low-skilled labor
(Reyneri and Fullin, 2008), and these working ctads have led highly educated
workers of the northern regions, more than those¢hef South, in some periods, to
emigrate abroad (Becker et al., 2004). The negasigm and the overall scarce
significance of human capital are consequencesabf'd historic lack of attention to
scientific research and innovation since the N@&thth unification (Nuvolari and
Vasta, 2015). These effects could be influencethbyncreasing returns of the different
degrees of education (Hanushek and Woessmann, 2C&a2tell6-Climent and
Doménech, 2014), which may have been exhaustegdbiéive effects in the North,
while remaining in the South considering the sliglgtlay of the development of
southern human capital.

Of course, this situation could be positive for lexpwg a convergence path
based on human capital, because the data shomthaly, and especially in the South,
there is much room for improvement of all the ch#rastics of the knowledge

economy. For example, the percentage of graduatkess than 15% in the South and
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18-20% in the Center-North compared to the Europe@nage of 30.1% in 2015 (Istat
and Eurostat data).

The signs of the two types of loans are as expepiesitive for corporate credit
and negative for credit to households. This reperivell-known in the economic
literature (Buyukkarabacak and Valev, 2010), whgmoductive” credit is strongly
linked to economic growth (Sassi and Gasmi, 204glppposed to credit for households
(Beck et al., 2012). The double report is confirnmedoth areas, and the coefficients
show a higher need of southern business for reggiands during the recession period.

Finally, the ICT indicator shows that growth in mess-related innovation
would play a positive role in the Center-North, lght would be useless or a waste of
resources in the South. However, we also needrsider that southern companies may
not have sufficient resources or even adequatesscte credit to make long-term
investments in technological innovation (Scupol@g0?. In the South, access to credit
is more expensive, and the amount of householdslgalmost equal to the corporate
credit, while only one-third of these resourceslestined to households in the Center-
North (Bank of Italy, 2017).

In the next table, we repeat the previous anallggiseplacing the dependent
variable with the GDRper worker a proxy for the regional productivity level. This
analysis can provide detailed information abouttlao important aspect of North-

South inequality in Italy.

Table 4. FE and 2SLS regressions on the two groups, @&Rvorkeris the dependent

variable.

Center-North South
FE 2SLS FE 2SLS

24



84.40 3720.10 -139.44 655,48+
EABRCEC (162.85) (2503.91) (161.00) (224.54)
616.24%% -2336.91* -127.49 1982.33%
SRS (232.00) (1417.99) (230.88) (545.56)
— 647.76"*  -11219.55* 213.96 2459 27%%
(237.54) (6567.77) (313.91) (639.38)
— 952,94+ 4837.69% 11.76 301.86
(300.46) (2474.94) (302.39) (580.24)
- -186.45% 2709.77** 2358 59.90
(90.52) (1361.89) (65.00) (108.96)
011 714 0.25 11,03+
LIEORN (0.14) (0.79) (0.21) (0.29)
0.01 0.07* 0.09% 0.10%+
EEOR (0.01) (0.04) (0.04) (0.05)
— 90332.76**  -151000.00 | 65288.61%*  72923.15%+
(7611.72)  (137130.86) | (6706.40) (6163.12)
SElEEIIES] i 0.6249 0.1365
value
Ao 35,79 28.00%+*
statistic [0.000] [0.000]
(LABFSEC) : :
Ao 36.32% 19.25%%
statistic [0.000] [0.000]
(LABFTER) : :
e 20.14% 19.02%++
AR [0.000] [0.000]
R? 0.4677 0.2681
N 117 117 72 72

Note: *** ** * gtatistically significant at leve0.01, 0.05 and 0.10.
In the 2SLS model, LABFSEC, LABFTER and LIFEL msgumented with DROP, DENS, VOL, UNIV.

Source: Authors’ elaboration based on Bank of Italyrostat, Istat, OECD data.

The second analysis (Table 4) confirms the negatige of tertiary education

for the Center-North and the positive sign for 8®uth. The positive contribution of

lifelong learning to productivity improvements isndirmed (with a higher coefficient

compared to Tab. 3) in the most developed areheotountry only by the FE model. In

contrast, the investment in adequate preparatidncapacity of workers has a negative

effect in both areas according to the 2SLS modgaik felationship suggests, besides the
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aforementioned scarce capacity in exploiting knolgke workers’ capabilities, the
difficulty to adapt the training paths to local lmess needs. The signs of the credit
variables are confirmed and expected. The greated rfor credit of the southern
businesses is evident, as they were penalizedebindificiencies of the post-crisis local
financial systems. The increased availability afdit could affect vocational training
processes and therefore the productivity of workleus it would be less effective for
the inefficiencies observed in the period undethais

The minor contribution of the selected variablesptoductivity improvement
represents a limit for economic development andHerconvergence path. In particular,
low-tech specialization is widely known as a limib Italian socioeconomic
development and consequently to labor productiasyreported, e.g., in the studies of
the European Commissionitédly’s specialisation model is very similar to thaf
emerging markets such as China, with most of theevadded in relatively low-tech
traditional sectors, mainly due to Italian firmsiited innovation capacity (European
Union, 2013, p. 8), and in the 2018 EU report alylt“Investment in ‘intangible’
assets such as R&D, innovation and training of eeskremains below the EU average
due to the large number of micro-firms, Italy’s kaof specialisation in knowledge-

intensive sectors, limited digitisation and digisMills” (European Commission, 2018,

p. 3).

6. Conclusions and policy implications
In this study, we propose an alternative analysis tclassicaNorth-South problem
characterizing two Italian macro-areas with a foomsthe period of the prolonged

recession that occurred after the internationaisof 2007.
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The lack of income convergence is a recognized fags well-known that the
Italian North-South gap increased during Gweat RecessiofLagravinese, 2015), and
the regional dualism has grown ever stronger, tesf@cades of efforts by the central
government and the European Union to promote regieconomic and social cohesion
(Monfort, 2008). Convergence is present only withiacro-areas (Brida et al., 2014),
and the northern and southern areas of the coargrgoing through dissimilar paths of
economic development (von Lyncker and Thoennes®@hy). These paths lead the
richest area (Center-North) to overcome the avetagepean income despite the
prolonged recession period and the poorest areatl{(fto have an income that is
approximately half that of the northern regionsspite recent studies that claim that the
distinction between macro-areas is irrelevant aeréig the interconnected smaller
contexts (Gonzalez, 2011, for the UK and lItaly), m&e an evident North-South
distinction by considering the GDPer capita (as shown in Fig. 1) and several
socioeconomic aspects (Tab. 2), which are addé¢ldet@bsence of recent convergence
(Fig. 2).

The post-crisis dynamics deserve detailed invesbiga In this circumstance,
particular attention is paid to human capital eméodn the labor force, which is
considered a relevant economic resource in the lauge economy era and a possible
strength for the less-wealthy area in the posiscperiod.

The North-South differences in the relationshipsween human capital and
economic development show the ambiguous role ofachn in Italy (observed by Di
Liberto, 2008, in the pre-crisis years), influendsdlow-tech specialization, the poor
Italian ability to gain returns from education aheé barriers to productivity growth due

to, e.g., recent legislative changes (such as ntheeased flexibility; see Lucidi and
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Kleinknecht, 2010). The lack of attention to innbea and scientific research in Italy
during its recent economic development has indeedlemt a unique example of
development, and at the same time its economyragite” when compared to other
advanced economies (Nuvolari and Vasta, 2015). alsis implies a marginal role of
human capital, at least during the recession, emethe area of labor productivity
enhancement, which is was expected to promote.

The economic role of human capital is found to medequate, and the reverse
relationship between tertiary education and GDP \adl as for the level of
productivity) is confirmed in the wealthiest arefatloe country. In the South, despite
lower values of all the variables that characterimenan capital, the relationship
between advanced education and GigP capitaandper workeris positive. Furthering
advanced education in the South can thus be agyrdb boost growth, rather than
focusing investment on expensive and outdated tnduegevival plans.

Of course, the opportunity to efficiently employ dwiedge workers is
insufficient if other conditions are not verified/e know that the possible benefit from
the various levels of education is strongly linkedhe level of economic development
of each context. For example, Vandenbussche €P@06) attribute the stimulus to
economic growth in OECD countries to the positieatabution of the “skilled human
capital” and not to the total human capital, andito (2006) proves the positive
economic effect of college graduates, with respeéiigh school graduates, in the S

This is influenced by the fact that the higher lsvef education are connected to the

2 The so-called returns of education are highertddiary education (Castell-Climent and Doménech,
2014) and lower at lower levels of schooling duethie lower quality of education (Hanushek and

Woessmann, 2012). These differences help expl@md#ygative sign for secondary education and the
positive sign for tertiary education observed iaMtezzogiornaarea.
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innovation process, while primary education is dédkto production activities
(Papageorgiou, 2003) and is thus not considerediimnalysis.

The next step would be to expand the contributibrcantinuing education,
because its diffusion has been scarce in Italypitees#s recognized usefulness (Jakobi
and Rusconi, 2009). Several problems limit lifeldagrning, especially in the South:
there is a high unemployment level (approximatély i@ the North, 10% in the Center
and 20% in the South), businesses are smalleremsdwealthy (and a business’s size
affects the possibilities of lifelong learning,iasEichhorst et al., 2015), and the average
income is lower (so households cannot pay for immgircourses). For these reasons,
adults involved in this type of training comprisp to 13% of the population in the
Center-North and less than 6% in almost all soutlmegions. However, the observed
role of lifelong learning is controversial duriniget recession period. In particular, the
negative effect on the GDper workerin the two areas, according to the 2SLS model,
suggests the presence of deeper problems, infldebgethe history of industrial
development, that limit the opportunities, as désad, of the industrial revival. In fact,
two types of public support efforts have occurnedtaly since the 1950s: the creation
of large public enterprises in the South and thtabdéishment of small private
enterprises in the Center-North. Decades of “extliaary” interventions (for creating
externalities and widespread development) creasattaof distortion of the market (see
Alesina et al., 1999), and the South’s heavy ingustas no longer competitive in the
knowledge economy era. Furthermore, EU supportcigsli were used to favor
traditional sectors at the expense of innovativesq(frelice, 2007).

Inadequate use of knowledge workers’ capabilitisslinked to industrial

development. Our results suggest that the problietihheolack of industrialization in the
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Mezzogiorno(when compared to the “rich North”) seems to bgr@blem that can be
overcome under certain conditions. The economic ¢a@p be filled by moving the
southern economy towards the exploitation of intieea and high-tech sectors
(employing highly educated workers), but the nemessefforts collide with the
financial market inefficiencies. The South has adie missed the period of strong
productivity growth during the ICT revolution (1988095) due to the lack of capital
and local entrepreneurial initiatives, as well assegnment inefficiencies (Capello,
2016). Even in the period 2007-2015, we do not espositive effects of the ICT on
productivity. The access to credit is a very impottfactor in the Italian context (Guiso
et al., 2004), and the coefficients suggest thath®yn companies need more resources
to invest and innovate. The lack of resources s tuthe inefficiency of the southern
financial systems, which makes access to credicdif (thus also limiting the
opportunity to invest in human capital). Also instltase, a North-South divide exists:
“The banking system is split in two: the banks & North of Italy are closer to the
middle-European efficiency levels, while the Sarld the Centre of the country lag
behind (Resti, 1997, p. 246). The efforts of businesaad households are therefore
burdened by credit constraints.

In conclusion, the North-South divergence is evidenterms of economic
performance and productivity, but the differentiseconomic strengths in the North
and the South are also evident. Our findings becmime interesting by comparing our
results with those of Gitto and Mancuso (2015, p@-11), who state thatiri’ the
Northern and Central regions, labor productivityogvth is driven primarily by physical
capital accumulation, whereas in most of the Sauthlegions, it is driven by human

capital accumulatioh Moreover, labor productivity influenced by humaapital is a
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major factor influencing the regional catch-up taly (Di Liberto et al., 2008). A limit

is the brain drain problem that afflicts the soathBuman capital because of the skill-
selective migration in Italy (Fratesi and Perca2®14). The low level of specialization
encourages educated workers to move to the NoriAg(Bet al., 2011) or abroad
(Becker et al., 2004). These workers are also ngptorthe North because of its lower
rate of unemployment (Bonoli, 20#8)and to leave behind the weaker social and
cultural capital in the South (Ichino and Maggi0a)

Two approaches seem useful for fostering a pathtties to narrow part of the
socioeconomic gap: support for the developmentuwhdm capital, which can come
from the strengthening of cultural and social apjPutnam, 1993), and an effort to
make the southern financial systems more effic{@#loof and La Rocca, 2015, on
SMESs).

However, policy actions should take into accoumt pinesence of the so-called
“many Mezzogiorni (Guerrieri and lammarino, 2006), i.e., the higbhtdrogeneity
present in theMezzogiornoarea that deserve a more detailed analysis comgidihe
province level (Eurostat NUTS 3). The availabilidfdata at the NUTS 3 scale would
contribute to an improvement in the understandihthe ongoing development paths,
such as the study of convergence based on othectasp addition to income, but this
may lead to problems with data availability. Théuance of the brain-drain process
should also be considered in further studies becati#s relevance to the Italian case
(e.g., Fratesi and Percoco, 2014). Furthermore,easare of the quality of human
capital could be used to measure each region’s ebtiweness (e.g., Romijn and

Albaladejo, 2002). For example, a high share ofigates in scientific and engineering

13 positive aspects concerning human capital cantesound in the origin regions. The success offihig
skilled emigration can stimulate the developmentwian capital in the place of origin, with effeots
the economic growth path (Faggian et al., 2017).
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areas should enhance the competitiveness of huamtal;c and strong differences exist

between the North and the South of the countnat Idata on students enrolled in

universities (by region of residence, 2012) shoat the percentage of students enrolled
in the study of science is 3.25% in the Center-Nartd 2.71% in the South, and PISA
2015 data (OECD, 2016) on students’ career expectashow that careers as “science
and engineering professionals” are sought by 1008%tudents (15 years and +) in

Lombardy (North) and 8.5% in Campania (South). Toasideration of additional

aspects that characterize human capital will bestitgect of future research.
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Highlights:

- We analyze in an original way one of the most evident cases of the North-South problem, the
dualism between the Italian regions in the post 2007-crisis period.

- We analyze several economic determinants in the two main macro-areas using fixed effects
and 2SL S models. Particular importance is attributed to human capital.

- The economic literature suggests a dualism in human capital and the inability to exploit this
economic resource in Italy. Our results partially confirm these relationships, but with obvious
territorial differences.

- During the recession period, a convergence path inspired by well-performing regions is
infeasible for the less-wealthy area; it is more efficient to exploit the local characteristics.

- Structural weaknesses in the less-wealthy area restrict potential convergence. There is poor
support in human capital development and low efficiency in the local financial systems.
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