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Abstract

We investigate whether ltalian regions have coragron terms of output per worker because of
physical capital accumulation, human capital acdatran or thanks to technological catch-up. In

order to identify channels of convergence we adbpt methodology recently proposed by Wong
(2007) and Feyrer (2007) which combine growth antiog with convergence regressions. Merging
two datasets of regional economic accounts (ISTA@T @RENO0S) to obtain longer time series, we
show that convergence has been realized mainlhkshiantechnological catch-up and, to some extent,
through human capital accumulation. On the otherdhghysical capital has been a factor of
divergence.

Keywords absolute and conditional convergence, channelson¥ergence, technological Catch-up;
Capital Accumulation; Italian regions.
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1. Introduction

A fundamental question tackled in recent empirieegearches on growth is whether rich
economies produce higher levels of income becdiesedmploy a greater amount of physical
and human capital or because they use better texghes and employ inputs more efficiently.
Hall and Jones (1999), Klenow and Rodriguez-Cla@97), Caselli (2005), among many
others, have found that technological differenaestiae main causes of the uneven levels of
development across countries, whereas less thaoftthke differences in development can be
explained by different levels of accumulation of/pieal or human capital.

A distinct but related question — which has recgiweuch less investigation — is whether
countries tend t@onvergethanks to factor accumulation or technologicatleaip, that is,
whether poor economies accumulate more rapidly huamal physical capital and whether
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technical knowledge tends to flow across counwieimstead differences in technologies tend
to persist over time.

According to the standard growth theories, lessliged economies grow faster than rich
ones for two fundamental reasons: 1) Because ahdilmng returns to capital, poor countries
— which have lower endowment of capital — accuneutzreater physical or human capital
and, in addition, capitals tend to flow towardssteeconomies characterized by higher
returns Neo-classical convergencer capital deepening 2) Poor countries may adopt
technologies and knowledge available in more ads@icountriestéchnological catch-up

Little evidence exists on this point mainly for tlificulties to separate empirically
technological progress from capital deepeningabt,fin standard growth regressions the use
of the initial level of output as explanatory véuiea may be interpreted both as a proxy for the
endowment of capital and as a proxy for the le¥éeohnological efficiency of the economy.
Therefore, it is not clear how much of the convargethat we observe is due to diffusion of
technology rather than capital deepening of lessldped countries (Bernard and Jones,
1996). Recently, Wong (2007) has proposed an inh@/anethod to study these aspects,
finding that the growth of TFP has been the predami factor of convergence across
countries.

The aim of this paper is to investigate whetheliataregions in the last forty years have
shown convergence because of physical capital adetion, human capital accumulation or
thanks to technological catch-up. Aiello and Scogp@00), Maffezzoli (2006) and Di
Liberto, Pigliaru and Mura (2008) have shown th#&PTdifferences are fundamental in
explaining differences in output levels for recgears.

In particular, Di Liberto, Pigliaru and Mura (20083e panel data with the aim to estimate
the role of technological convergence across Haliegions. They recover regional TFP
values from regional fixed effects in panel estiorad and then compare TFP levels in 1960
with TFP in 1990 finding strong evidence that agess of TFP convergence took place
among ltalian regions, in particular up to the ma&lenties. Maffezzoli (2006) uses the
technique of Data Envelopment Analysis (DEA) memsguregional relative efficiency in
1980 and 2004 as the distance from the fronti¢éenms of output. He finds that less efficient
regions in 1980 have recorded higher growth ratedfiziency, that is, convergence in TFP,
whereas human and physical capital have contribigtédcrease uniformly regional product
but without contributing to convergence.

We adopt the methodology used by Wong (2007) analeF€2007) in order to identify
channels of convergence. This methodology is baseal combination of growth accounting
analysis and convergence regressions and allowsgarately estimate the contributions of
physical and human capital and technology in thevemence process.

In the analysis, in order to make more significamnhparisons over longer periods of time,
we build economic series by merging two availaldéadets of regional economic accounts:
ISTAT (ltalian National Statistical Institute) a@RENo0S (Center for North-South Economic
Research) which cover different time periods.

We confirm that Italian regions have shown a (wgaidcess of convergence (measured
both as absolute and conditional convergence) andrey able to show that this convergence
has been realized mainly thanks to technologictheap and in part through human capital
accumulation. On the other hand, physical capis hot contributed at all to convergence
and, according to some specifications, it seenfmt@ led to divergence. We discuss in depth
in Section 4 this key and uncommon aspect of thkait convergence process that has not
been related to physical capital accumulation.

The paper is organized as follows. In Section 2wefly present the methodology used
for identifying channels of convergence. In sectBowe present the data and discuss how we
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merge the datasets of ISTAT and CRENOS. In Sedtiae present our main results. Section
5 concludes.

2. Themethodology for identifying channels of convergence

We follow the methodology of “channel decompositiggroposed by Wong (2007) and
Feyrer (2007) in order to identify the channelsafvergence.

This methodology combines the traditional growthcamting analysis (see Solow, 1957)
— in which the growth of output is decomposed itite contributions due to the growth of
capital and to technological progress (the “Solesidual”) — with the growth regressioaiga
Barro (in which the output growth is regressed ba initial level of output). The aim of
“channel decomposition” is to establish how muchthef convergence that we observe in a
sample of economies is due to capital accumulagod how much is generated by
technological catch-up.

We use a standard Cobb-Douglas aggregate productnmtion with constant returns to
scale, to describe the production process in eagibm:

Y =K?(AhL) [1]

whereY is the aggregate level of outpi#t,is the stock of physical capitdl,denotes the
human capital per worket, is the number of workersd is a measure of technological
efficiency or Total Factor Productivity (TFP) anods the output elasticity of capital, equal to
the capital share of income under the assumptianftttors are paid their social marginal
product.

By dividing both sides of (1) fov“, then dividing byL and rearranging:

i:[ﬁjl_aAh [2]
L Y
Taking logs of both sides yields:
Y o a (K
In(t)—1_aln(Yj+In(h)+ln(A) [3]
Taking derivatives of both sides with respect moetiwe obtain:
Y a K
—|=——g|— [+glh)+g(A)=glk)+ g(h)+ g(A 4
of =12 o % |+ alh)+ o(a)= al) + o)+ o(4) @

where g(h)=aIn(h)/ot denotes the growth rate of human capitdl)=dIn(A)/ot denotes
the growth rate of TFP, and we defirg(k):%g[éj as the growth rate of physical

capital. Equation (4) represents the typical deamsitpn provided by the growth accounting
approach.

On the other hand, in convergence regressionsatieeof growth of output per worker is
regressed on a constant and on the initial leveugbut (in log):

g(%j =c+ ,Bln(%lo [5]
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The estimation of a statistically significant paeter S <0 implies that poor regions tend
to grow faster than rich ones. This result is dedirfabsolute3 convergence”, since it is
implicitly assumed that regions converge to theesateady-state. Alternatively, it is possible
to analyze the existence of “conditiondl convergence” taking into account in equation (5)
additional variables which proxy for different léy®f steady-states of the economies.

The methodology of Wong (2007) is based on thevalg simple intuition. Sincg(%j,

on the left-hand side of (5), is identically eqt@lthe sum of three components in equation
(4), we can regress separately each single componét) as in equation (5), that is:

o(k)=c, wm[ﬂo Q
alh)=c,+ 1| 7]
g(A)=cA+ﬂAln({)m 8]

By using a linear estimator it is possible to shihat the sum of the3d coefficients
obtained in the separate regressions (6), (7) 8nd (equal to the3d coefficient in equation
(5), that is:

B= B+ Bat Ba [9]
To see this more clearly, consider that by estinga¢iquation(5) by OLS vyields:
- COV(g(y);In(ytO)) [10]
var(in(y,,))

where we usey=Y/L. By substituting g(y)=g(k)+ g(h)+g(A) in (10) we obtain:

- COV(@J(k)\;fag:l((l:)(;f/t S()A)i (%)) . This can be written as:

5= COV(alk)In(y,)) , coV(gln)in(y,)) , CoV(g(Akin(y)) [11]
Var(In(y,,)) var(in(y,)) Var(in(y,,))

It is easy to ascertain that the first term coroesjs to 5., the second term t@, and the
last term tog, .

Therefore, given a certain value gf implying absolute (or conditional) convergences th
relative magnitudes of thgs, coefficients will indicate the importance of eacfannel in

determining the convergence, that is, we can ine¢rg, as the contribution of the
accumulation of physical capital to convergengge,as the contribution of human capital and
B, as the contribution of technological catch-up.

3. Thedata

The main data sources we use are ISTAT (2005), ifReg) Economic Accounts”, containing
the main economic variables for Italian regions tfee period 1980-2004, the new Regional
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Economic Accounts for the period 2000-2007 (ISTR008), and CRENO0S (2000) dataset
“Regio-IT” covering the period 1960-1996The variables of interest are Gross Domestic
Product, employment and investments.

Analyses of regional development are plagued byptioblem of short time series, since
ISTAT periodically revises the criteria followed ihe building of the economic series, but it
does not rebuild series for the past for a sufficieng period using the same criteria.

To overcome this problem we merge the two datasetshave available: ISTAT and
CRENOS series overlap for the period from 1980 9861 The correlation between these
series is very high (0.98-0.99).

For each variableX, we exploit the overlapping period between the tseries to
determine, for each region, a coefficightfrom the following regression:

X _istat =/(X _crenos) fort = 1980..1996

By forcing the constant to be zero, in practice determine a factor of proportionality
between the two seriésSubsequently, the estimated coefficigit is used to generate

homogeneous datX _istat for the period 1960-1979 on the basis of CRENata:d
X _istat =¢I(X _crenos) fort = 1960..1979

We use the same procedure to combine data fromelvdSTAT dataset (2000-2007) with
the old dataset (1980-2004), exploiting the 5 @amping data (2000-2004) to impute
homogenous data for 2005-2007.

Finally, the new series are formed with the origilsT AT data for the period 1980-2004,
and with the generated data for the period 196® E3id for 2004-2007.

Furthermore, we combine with the same method aeeyagrs of education among labour
force, exploiting data provided by Ciccone (20gsed on Census data, for the period 1961-
2001 with data provided by ISTAT Labour Force Syr{fer the period 1982-2007).

An analogous strategy in order to merge two dasagéth partial overlapping data has
been followed, for example, by Acemoglu, Johnsah Robinson (2002, p. 1237).

Measuring Output per Worker, Physical capital andnkrbn Capital

All the variables are computed at constant 1996eprihe variable is output per worker
calculated as the ratio between regional Gross Boméroduct Y) and the number of
workers () (expressed in full-time standard measure).

Regional capital stock&, are calculated through the perpetual inventoryhoetthrough
the equationK,,, =(1-J)K, +1,, where |, is total regional investment andl is the rate of
depreciation. The rated is set equal to 4%, in line with the effective mage rate of
depreciation, as calculated by ISTAT (2007).

The initial capital stock for each region in 196@s-standard in the literature — is set to
Kyes0 = L1060/ (N + g + ), wheren andg are the average growth of, respectively, employmen
and productivity. Note that to avoid attributingcessive weight to the initial data of capital
stock, we start considering data from 1970.

The capital share of inconteis calculated from the National Economic Accousssone
minus the labour share, which in turn is determiagdhe ratio between labour income earned

! The datasets are freely available respectivelyat.istat.itandwww.crenos.it
% Thet-stat of coefficients are typically extremely high (the rizedt-stat is about 100).
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Labour_income
Total _income
we use is 0.302. This value is in line with to tme estimated by Gollin (1992) and Bernanke
and Gurkaynak (2001) for Italy.

Human capital per worker is calculated through kfiacerian earnings functions. The
stock of human capital per worker is determinedrese”® wheres represents the average
years of schooling per worker arz;t(s) indicates the rate of return on each year of daigpo
In our baseline specification we assume tﬁ(a;b is a linear functiory(s)= 0068 s, using the
average rate of return of education (6.8%) among@DEountries.

by employees and self-employeaver total incomen =1- . The value ot

4. Theroleof capital accumulation and technological catch-up in convergence

We firstly determine the growth rates of output mesrker, human capital and physical
capital and then calculate the TFP growth rate &slaw residual according to the growth
accounting equation (4). Growth rates are calcdla® differences between the log of the
respective variable in 2007 minus the log valua®#0. We do not use data from 1960 since
we are not very confident about the reliabilitydata on capital stocks for this period.

Output per worker has grown cumulatively of abot¥d(or 1.55% per year). The growth
of physical capital ratio has been equal to 5.5%045% per year. Human capital has
increased of 36% (0.97% per year). Finally, TFPdrasvn of 16% (or 0.43% per yedr).

Using these growth rates we then estimate, reydgtiequations [5], [6], [7] and [8] to
determine theg coefficients and infer which factors contribute remdo the convergence
process across lItalian regions. In all the regoessithe observations are weighted in
accordance with regional populatidfrurthermore, we take into account that equatiors a
related (implying that OLS estimators are consistieat not efficient) and we use the SURE
model (Seemingly Unrelated Regression Equation®llnf@r, 1962) to obtain efficient
standard errors allowing for correlation of errambs across equatiofis.

® Self-employed workers are supposed to earn a tahoome equal to employees.

* Starting from 1960 output has grown at an annat of 2.53% while human capital has grown at a odt
0.85%.

® We also run un-weighted regressions (not repofteding similar results.

® However, using standard OLS estimators (not regdrive obtain similar values for standard erraeaying
unaltered our main results.
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Table 1. Channels of Convergence (Absolute Convegje SURE estimates.

Dependent Variables: Growth Rates (1970-2007) of:

Output per Worker Physical Capital Human Capital TFP
1) (2) 3) (4)
Output per Worker 1970 (log) -0.450%*** 0.078 -0.154 -0.374**
(0.100) (0.097) (0.036) (0.158)
Constant 2.006%** -0.193 0.849%** 1.350***
(0.313) (0.311) (0.114) (0.505)
Observations 20 20 20 20
R-squared 0.459 0.031 0.479 0.218

In all the regressions we use as weights the nuafiaehabitants in the regions. Growth rates arasnesd as
logarithmic differences. Standard errors are regbih parentheses. The symbols *** ** * indicatieat
coefficients are statistically significant, respeely, at the 1, 5, and 10 percent level.

In column (1) of Table 1 the typical absolute caigemce regression is estimated. The
coefficient on the initial level of output per wanktakes a value of —0.45 and it is strongly
statistically significant. Figure 1 shows the riglaship of the growth rate of income per
worker (from 1970 to 2007) to the log of output pesrker in 1970: it clearly emerges a
standard process of absolute convergence.

Figure 1. Absolute Convergence across Italian Regio
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Although a process of convergence has taken plaoca@ Italian regions during the period
1970-2007, convergence has not been very rapidintpted speed of convergericel) is
equal to 1.61%, implying that poor regions tendltse half of their output gap with respect
to rich regions in about 43 years. This explaing/Wdrge gaps among regions still exist
today.

Regressions (2)-(4) of Table 1 help to understaowl the estimated convergence has been
obtained. Recall that the sum gf + S, + 5, is equal tof. The coefficients, (column 2) is

positive but not significantly different from zerd@his implies that the accumulation of

" The speed of convergence is calculated)las—ln(1+,8)/T where T is the number of years (see Mankiw,
Romer and Weil, 1992).
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physical capital has not contributed at all to thevergence process. This is essentially due
to the fact that in the early Seventies physicpltehwas not more abundant in richer regions,
in contrast with what a neoclassical model of gfrowbuld predict. In fact, from Figure 2 it
emerges that in 1970 less-developed regions tetadbdve higher capital-output ratios (the
correlation between the capital-output ratio antbouper worker in 1970 is equal to —0.42).

Figure 2. The negative relation between capitapoutatio and output per worker in 1970
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More importantly, the regions which have recordéghér rates of growth of physical
capital are not the regions that have grown moréeims of product per worker. In fact,
regressing the growth of output on the growth ofgptal capital ratio, we find no statistically
significant relation.

These findings are probably the consequences di lmebigned development policies
followed by Italian governments in the post-waripeéy consisting in large investments by
public-owned firms in capital-intensive industriggjge subsidies to investments by private
firms often in declining sectors to protect empl@ymy bad management of public funds,
wastes, corruption and so on. In fact, the stocghyfsical capital uses all private and public
investment, simply summing all the amount investeldwever, it is not reasonable to
suppose that all the expenditure in investmentesgt productive capital, especially for the
public sector (Pritchett, 2000). Agency problemagping government are more pervasive
than in private sector since public sector firmemfoperate in monopolistic markets, there is
no market for the ownership of assets and many g@oadvided by government are public
goods. These problems give rise to distorted belawy public actors, such as corruption,
“patronage” (transfers to political supporters)sanply shirking (low effort to reduce costs),
which create a wedge between the actual cost ekinvent and its minimum economic cost.

Golden and Picci (2005) accurately analyze Itategional endowment of infrastructures,
comparing an index calculated on the basis of g¥ely existing physical infrastructures
with an index of public expenditure for infrastruds (the amount of money spent over the
years by government to this aim). They demonstregeexistence of wide differences among
these two indexes: several regions (especiallyt&ontones) show a level of infrastructures
much lower than their expenditure for public wotk®issing infrastructure”). According to
the authors, these differences can be attributaedlyna the existence of embezzlement, fraud
and widespread corruption among politicians andlipudctors and also to waste and bad
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management. Golden and Picci (2005) elaborate mujgtion measure”, as the ratio between
the index of physical infrastructures and the exigere index.

A further problem is related to the investmentssaiied by the State. These subsidies to
firms could distort investment choice: firms cowlder-invest (considering that their cost of
capital is reduced) or invest in less efficientjpots or sectors (public contributions are often
conditional on investing in particular sectors ar wsing determined technologies), or the
funds could be embezzled by entrepreneurs or simplsted (see Giavazzi, 2005; Rossi,
2005). Italian regions have different shares ofligubvestment (13-14% in the North, 22%
in the South) and even more dishomogenous shamsbtit subsidies to investments (4% in
the North, about 14% in the South) (see ScoppaZ)200

All these factors — showing the investments in ptalscapital in many regions have been
probably excessive and not strictly related to pobide efficiency — contribute to explain
why among Italian regions physical capital accurtiote has not contributed to regional
convergence.

As regards human capital, estimates in column {3J)able 1 show that human capital has
contributed significantly to convergencg, (= -015). From the ratios3,/, a percentage of

34.2% can be attributed to human capital. In thdyeaeventies poorer regions had lower
levels of human capital — the correlation rate leemvoutput per worker and human capital in
1970 is equal to 0.82— and poor regions have iseckanore intensely their educational levels
(the correlation between human capital growth amteivel in 1970 is equal t€0.74).

Finally, in column (4) of Table 1 we show that tenvergence imputable to technological
catch-up accounts for most of the total convergeroairred in the period under examination
(B, =-037): a considerable 83%4,/) of convergence is due to technological catch-up.

On the whole, our results show that Italian regibage become more similar over time not
for the accumulation of physical capital but maibgcause of technological catch-up and in
part for human capital. TFP growth, not factor amatation, is what has driven convergence.

Admittedly, given that time series have been phytige-built a problem of measurement
errors might be present. If the measurement efagues the dependent variable and if the
standard assumption — that the measurement errprisnndependent of each explanatory
variable — is true, then the OLS estimators areiagdldl and the consequence is that the
estimators have larger variances. On the other,hanthe case in which the measurement
error affects an explanatory variable, the so-ddltenuation bias” in OLS could be at work
and the estimated effect would be attenuated wveispect to the true effect (see Wooldridge,
2010). In any case, given the very high correlatimiween the overlapping ISTAT and
CRENOS series (correlation rates between thesessare typically 0.98-0.99) on which
variables have been rebuilt we are confident theasurement errors should be limited and
our main conclusions remain qualitatively valid.

Conditional convergence

We have considered in the previous sections alesaanvergence, not controlling for
variables proxying for different steady-state levdbr regions within a country fundamental
differences in institutions or preferences showddss important than across countries. The
parsimonious specification also avoids to lose elegiof freedom given our small sample size
(20 regions).

Nevertheless, given the historical dualism of #alieconomy, as robustness exercise we
now consider conditional convergence. Table 2 rspitve 5 coefficients in a framework of
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conditional convergence, that is, we include mamea dummiedNorth and Center (the
reference category Bouth as proxies for steady-state valdes.

As regards channels of convergence, results icdhditional convergence framework are
not dissimilar to the ones obtained with absoluevergence. In column (1) we show that —
as expected — convergence is more pronounced wieenowtrol for steady-state proxies
(8 =-073 and the implied speed of convergence is now 3.86htrolling for the initial
level of output, regions in the North and Centgresgy to grow more rapidly.

Column (2) regarding physical capital growth shawat the accumulation of physical
capital has not contributed to convergence sigeis not different from zero. On the

contrary, human capital has been a significanofact convergence (column & =-015).

Finally, column (4) shows that most of the converge(ﬁA:—O.GZ) has been led by
technological catch-up.

Table 2. Channels of Convergence in a Conditiomaiv@rgence Framework. SURE estimates.

Dependent Variables: Growth Rates (1970-2007) of:

Output per Worker Physical Capital Human Capital TFP
1) (2) 3) (4)
Output per Worker 1970 (log) -0.726%*** 0.044 -0.1¥52 -0.618***
(0.069) (0.124) (0.042) (0.152)
North 0.131*** 0.007 -0.009 0.133***
(0.025) (0.031) (0.010) (0.038)
Center 0.065** 0.024 0.013 0.027
(0.023) (0.038) (0.013) (0.046)
Constant 2.816*** -0.091 0.844** 2.063***
(0.205) (0.384) (0.129) (0.470)
Observations 20 20 20 20
R-squared 0.860 0.053 0.575 0.566

Notes: see Table 1.

Pooled regressions

In Table 3 we split the period from 1970 to 200 iseveral sub-periods of spanVe use
first a time span of 9 years (panel a) (obtainify4280 observations; until year 2005) and
then a time span of 5 years (panel b) (with 20*G=bbservations; until year 2004). We
calculate the growth rate of our dependent vargableer each sub-period and estimate pooled
regressions in which the dependent variable isirihigal level of output per worker in the
respective sub-period. Furthermore, we control tfie macro-area dummieNorth and
Center

The results obtained in pooled regressions widehfiom our previous findings. Regions
have converged (conditionally); physical capitas mot contributed at all (or it has been a
factor of divergence) to the convergence procegsiam capital has significantly contributed
to convergence although the magnitude of its coation appears not very high; finally, the
growth of TFP is the predominant engine of convecge

8 North includes the following regions: Piedmont,ll¢ad’Aosta, Lombardy, Liguria; Veneto, Trentino tal
Adige, Friuli Venezia Giulia, Emilia Romagna; Centincludes: Tuscany, Lazio, Marche, Umbria; South
includes: Abruzzi, Campania, Apulia, Molise, Basilia, Calabria, Sicily and Sardinia.
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Table 3. Channels of Convergence: Pooled regressioiih sample divided in sub-periods. SURE
estimates

Dependent Variables: Growth Rates over each subepef:
Output per Worker Physical Capital Human Capital TFP
1) 2) 3) (4)

a. Sample divided in sub-periods of 9 years each

Initial Output per Worker (log) -0.330%** 0.048*** -0.023*** -0.356***
(0.022) (0.015) (0.006) (0.028)
North 0.060*** -0.005 -0.005 0.069***
(0.0112) (0.007) (0.003) (0.014)
Center 0.035** 0.001 0.001 0.033**
(0.013) (0.009) (0.004) (0.017)
Constant 1.254%** -0.153*** 0.167*** 1.240**
(0.077) (0.050) (0.020) (0.096)
Observations 80 80 80 80
R-squared 0.740 0.128 0.229 0.667
b. Sample divided in sub-periods of 5 years each
Initial Output per Worker (log) -0.165%*** 0.018* :012%** -0.170%**
(0.021) (0.011) (0.004) (0.025)
North 0.033*** -0.002 -0.002 0.037**+*
(0.010) (0.005) (0.002) (0.012)
Center 0.017 0.002 0.001 0.015
(0.012) (0.006) (0.002) (0.015)
Constant 0.638*** -0.054 0.091*+* 0.600***
(0.072) (0.036) (0.012) (0.084)
Observations 140 140 140 140
R-squared 0.407 0.022 0.113 0.260

Notes: see Table 1.

5. Concluding remarks

We have adopted the methodology proposed by Wab@i7j2and Feyrer (2007) — combining

growth accounting with convergence regressionsirdividuate the channels of convergence
for ltalian regions. We provide evidence that fealian regions a moderate process of
convergence in terms of output per worker has tgiane in the last forty years, but that
physical capital accumulation has not contributedhte relative growth of poorer regions,

whereas human capital (partially) and technologieath-up (predominantly) played a crucial
role in convergence.

We have examined convergence both in an absolutecanditional framework finding
very similar results. Furthermore, the main restih dominant role of technological catch-up
in guiding the convergence process among Italigions is robust to model specifications,
sets of data and alternative assumptions on paeasnetlue (not reported).

Our results using channel decomposition approaetndine with Di Liberto, Pigliaru and
Mura (2008) and with Maffezzoli (2006) who — usididferent methodologies (respectively,
fixed effects in panel data and relative efficienusing DEA) and studying different sample
periods — find that TFP convergence has contribtibechore similar levels of product per
worker among Italian regions. In addition, we fitlht human capital partially contributes to
the process of convergence while physical capdalrot contributed at all to it.

It is worthwhile to note that given the low numbeir variables used in the analysis
(because of the small sample size) it is possibée TFP captures also hidden regional
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heterogeneity, not only technological change: gdagéxed by Romer (1996, p. 25) TFP could
differ among economies for the strength of propenghts, cultural attitudes toward
entrepreneurship and work, sectorial compositionmneasurable differences in the quality of
inputs, and so on.

Acknowledgement8Ve would like to thank for helpful comments two agmous referees, Francesco
Aiello, Maria De Paola, Davide Fiaschi, Anna Giuatal Michela Ponzo.
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