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ABSTRACT

In the last decade the issue of convergence across states and regions has received a great dedl
of attention both on the theoretical and empirica ground. It is often argued that exogenous
growth theory would predict convergence, while new growth theory would predict divergence.
These consequences are mideading since we need some more specifications on the
characterigtics of the convergence process. On the empiricd ground, different estimated
specifications lead to different results and the robustness of the results is dso questioned.
Convergence across Itdian regions has been mainly studied using regresson tools. In this
paper we use a methodology that enhances the power of the estimates, based on common
trends and Monte Carlo smulations. Data cover the period 1951-1998 and we aso split the
database in two subperiods, 1951-1973 and 1974-1998. We fnd evidence of overal
conditiona convergence and absolute convergence for the first subperiod and divergence for

the second subperiod.



1 Introduction

Why do growth rates differ across countries and across regions? During the last ten years,

there has been an explosion of research on economic growth and on the forces that lead to
economic convergence. Indeed, the convergence issue has become one of the most relevant
battlefield in which “old” and “new” theories of growth contrast eech other.

The convergence debate has taken place at different scae: most studies have analysed this
issue a the world leve, taking into considerations some collections of countries, other works
have studied the convergence process a the regiond level of a sample of connected countries.
Finaly, other sudies have consdered the theme at the nationd levd. In this paper we follow
the former approach. We gart from the consideration that cross-sectiond studies do not take
advantage of dl the variance of the data, this results in a waste of information thet may be
useful for a degper understanding of the growth pattern of a collection of countriesregions.

Furthermore, an increasing literature has pointed out that cross-sectionad studies do not take
into account correlated individua effects and endogenous explanatory variables, and rely on
the rather unredlistic assumption that the economies have identica firs-order auto-regressve
dynamic structures and dl permanent cross-economy differences are completed controlled for.
Apart from a consderable gain in power, the econometric approach used here encompasses
in a single framework dl the possible process that can take place (absolute and conditiona

convergence, and divergence).

We analyse convergence across Itdian regions for the period 1951-1998, using the largest
database used up to now. There is an overall consensus that convergence has taken place in
this period, and that if we split this span in two subperiods (divided by the ail crissin the early
“70s) absolute convergence occurred in the first one. The second subperiod is often seen asa
gpan of time in which an increase in the divide between the North and the South has occurred.
However, the results are inconclusive, since much conditiona convergence has been detected
and subgtantid manipulation of the data and the incluson of new and ad hoc variables are
needed to obtain divergence. In contrast, in this paper we use a general framework that is able
to discriminate between absolute and conditiond convergence on the one hand, and

divergence on the other hand.



The paper is organised as follows: in the sections 2 and 3 the theoreticd issues concerning
convergence in both old and new growth theories are andysed. In section 4 the empiricdl

evidence on internationa convergence is surveyed. The criticism to the conventiond method
applied to detect convergence and the results obtained under pane data and time series
estimations are discussed in Section 5. Section 6 reviews the evidence on the Italian case. The
econometric methodology and data are presented in section 7. In section 8 the results are
discussed, and section 9 concludes.

2 Decreasing ReturnsIn Capital And Convergence: The Neoclassical Growth M odel

The neo-classca growth theory suggests thet in the long run the poorer regions converge to
the richer ones and that, consequently, the growth rate of aregion isinversely corrdated to its
garting level of per capita income (Solow, 1956). This would arise if differences in steedy-
state income paths are swamped by country trangtions to their steedy-<tate. In other words,
this result, known as absolute convergence, appears whether regions converge to the same
Seady date, that is, when the different determinants of this state (preferences, technology,
population growth) are the same for both kinds of regions. Convergence property is a
consequence of the neo-classicad assumption of the decreasing return to capitd: economies
more endowed in the reproducible factor will increase to lower rate than economies with
lower levels of capita stock.

The theoretical gpparatus of the modd is characterised by a linear homogeneous production
function which displays congtant returns to scae and diminishing margind productivity to each
input taken separately. Let s bethe congtant saving rate, which isafixed fraction of output. In
a closed economy, savings are equd to gross investment, and gross investment, in turn, is
equd to the net increase in the capita stock plus depreciation.

Defining k as the stock of capitd per person, its evolution is governed by:

k = SAf(K) - (d + n) Xk )

where Af(K) is the production function in per capitaterms, d isthe depreciation rate and n is
the exogenous rate of population growth. The parameter A reflects the level of technology.



For the moment, we assume that A, d and n are exogenous congtants. Eqg. (1) is the
fundamentd differentid equation of the Solow mode which, given ko, describes the dynamic
behaviour of capitd at al futures times. If we divide both sides of (1) by k, we get an
expression for the growth rate of the capital stock, k:

&= SAf(K) /k —(d + n) 2

Eq. (2) implies that k converges to a steady-date value k* defined by sk* = (d + n)k* .
Given ko, the behaviour of the economy can be analysed using Fig. 1. The figure displays two
functions a horizontd line a d + n, the depreciation curve, and adownward line, SAf(k)/K,
which we will cdl the savings curve Eq. (2) indicates that the growth rate is the difference
between the two lines. The neo-classca assumption of diminishing returns to capital ensures
that the savings curve is downward doping. The Inada conditions impose that the savings
curveis vertica a k = 0 and it gpproaches the horizonta axis as k tendsto infinity. Since the
savings curve takes dl vaues between zero and infinity, we are sure that it crosses the
depreciation line at least once, and since it is downward doping, this intersection is unique. The

crossing point is cdled the steady-state capital stock.

sAf(k)/k, d+n
growth rate of
the poor economy
growth rate of
the rich economy
e Steady -state depreciation curve
sAf(k)/k
(savingscurve)
kpoor krich k k‘

Fig. 1 Solow’s neoclassical model : absolute convergence

Suppose dl the

same vaue for each parameter), so differences in initid capita stock path represent different



positions relative to the common steady-state path. Fig. 1 shows that the growth rate
corresponding to the poor economy (Kuoor) IS larger than the growth rate of the rich one (kiien),

s0 they will converge to the single steady state (k*). So if the only difference across economies
is the initid levd in the reproducible factor, the neo-classcad modd predicts absolute
convergence in the sense that poor regionswill grow faster than the rich ones.

The optimising version of Solow modd (Cass, 1965; Koopmans, 1965) suggests that the neo-

classcd growth paradigm generates “conditiona” convergence and not necessarily absolute
convergence. The specification of the modd is given by the assumption that agents maximise
ther utility over an infinite horizon. Indeed, when the saving rate is not fixed, the possibility of a
non monotonic relationship between growth rate and sarting level of per-capitaincome, stems
from the fact that saving depends on the capital stock.

Conditiona convergence defines the idea that countries tend to grow faster the lower ther
income conditioning on their steady-state. Suppose that countries differences in their steady-
gtate income paths are permanent, convergence in this sense takes place only after controlling
the impact for each region of the determinants of the steady date. Fig. 3 illustrates this result.
We consder two economies that differ in two aspects: they have different initid stocks of

capital per person (Kpoor < Kiicn) and different saving rates (Spoor < Sicn)- The difference in saving
rates generates difference in the same direction in the steady-state values of the reproducible
factor (K poor < K ricn). The model does not predict absolute convergence: the rich economy

would grow faster than the poor one.
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Fig. 2 Conditional Convergence

3 Increasing Returnsin Capital And Divergence: The Endogenous Growth Models
The firg attempt to overcome the neo-classcd conclusons is given by the one-sector AK
mode (Jones and Manuelli, 1990; Rebeo, 1991), which predicts that dl the economies follow
long-run growth pardld paths (Fig. 3). In these modes there is no Steady-date leve of
income:  differences among regions in per cgpita income can perss indefinitely, even if they
have the same saving and population growth rates. The fundamentd difference with the Solow
modé is the presence of nonconvexities in production.

The lineer AK technology violates two key neo-classicd assumptions: diminishing returns and
the Inada conditions. If we subditute the neo-classca technology Af(k) by the linear
technology Ak, then the growth equation (2) becomes:

&=sA-(d+n) 3
The dynamic behaviour of this modd is illugtrated in Fg. 2. The depreciation curve is ill a

horizonta line & d + n. The savings curve is no longer downward doping but is a horizontd
linea sA.
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Fig. 3 Theone-sector AK growth model

Fig. 2 is drawn under the assumption that SA > d + n, which implies a postive and constant
distance between the saving and depreciation line and, as a result, a pogitive and congtant rate.
If we consider two economies which differ in the initia capital Stocks (Kpoor ad Kiicn) then, the
mode predicts that the growth rate of the two economies is the same (poor countries will
away's be poorer and rich countrieswill be richer). So they will not converge.

A second approach aong the new theories of endogenous growth gives to external economies
a prominent role in the growth process. The discovery of new ideas, snce they ae
nonrivarous in their use, is the engine of growth. Romer (1990) models an economy inwhich
there are three sectors: a perfectly competitive one for output, a monopolistic competitive one
for the intermediate input, and a free-entry R&D one. Investing in R&D gives new
intermediate output, there is no obsolescence, innovations last forever. The R&D sector is
relatively intengve in human capita, and the cost of inventing a new product is congtant over
time. In this framework the amount of research undertaken in a decentralised economy is non
efficient. On the one hand, monopoalistic competition induces aleve of research activity thet is
less than the optima one. On the other hand, the spillover effect of new research is not taken
into account. However, it must be pointed out that if the intermediate input market was



compsetitive, there will be no innovations at dl, snce the totd cost would be higher than the
revenue.

The set-up of the Aghion and Howitt (1992) modd is smilar to the previous one in terms of
market structure, but the discovery of new products makes the previous obsolete, and then
they dissppear from the market. In this sense the modd is based on the Schumpeterian
cregtive destruction. When the amount n is used in research, innovations arrive randomly

according to a Poisson process a an arriva rate | n. There are some spillover effects. asin
Romer, the monopoly rents that the innovator can capture are generdly less than the consumer
aurplus created by the intermediate good, and the invention makes it possble for other

researchers to begin working on the next innovation. However, in contrast to Romer, there is
some reward on the margin for the innovator. In addition, there is a negative spillover due to
the “busness-deding effect” whereby the successful monopolist destiroys the surplus
atributable to the previous generation of intermediate good by making it obsolete. As a
conseguence there are too many innovations.

An important problem that affects endogenous growth models is the scale effect. That is, the
rate of growth is proportiond to the size of population, because the more people, the more
researchers, ceteris paribus. To overcome this effect, which is strongly regjected by empirica

evidence (Jones, 1995), a new stream of literature (Jones, 1999) has attempted to confine this
scae effect to income levels and not growth rates. In these non-scale growth models policies
implemented by the government are usudly ineffective in the long-run, and that exponentia

growth cannot be sustained without population growth. The consequences of these modelsin
terms of convergence have been analysed by Eicher and Turnovsky (1999). It turns out that
capita and technology differ in their convergence paths and speeds. Thisis in contrast to the
neo-classca moded, and it can account for conditional convergence, in contrast to endogenous
growth models.

Ancther grand of research in the endogenous fashion involves an emphasis on human capital.
Lucas (1988) introduces a model in which the production of human capitd involves no

physical capita. The growth rate tends to rise wth the amount of the imbalance between

human and physical capitd if human capitd is abundant relaive to the physica one, and tend
to fal with amount of the imbaance if human capitd is rdaively scarce. The underlying source
of thisresult is the assumption that the education sector is rlatively intensive in human capitdl.



4 International Empirical Evidence

Baumol (1986) found, on the basis of Maddison’s data over the past century (1870-1980),
that the sample of 16 mgor industridised countries have converged in output. The correlation
between growth and initia income was negetive and the convergence coefficient 0.9 per cent.
However, when the sample was increased to 72 countries, no overal pattern of convergence
over the period 1950-1980 emerged. Only when this broader sample was disaggregated in

different groups, a tendency to convergence emerged within each group, except for that of the
very poorest economies. This finding has been interpreted by Baumol as the possibility of

different convergence dynamics that can be generated within groups of countries that share
some common characteristics.

Two measures have been proposed to test for convergence. The first one concerns the cross-
section dispersion of per capitaincome levels: there is convergence if the dispersion decreases
over time, indicating a tendency to equalisation of per capitaincome levels across economies.
This is cdled s-convergence. The second is linked to cross-section regresson of time
averaged growth rates on initid levels of per capitaincome: a negetive regresson coefficient on
initid income leve isinterpreted as evidence of absolute convergence. A negative coefficient of
the initid income levd in cross-section regressions of time averaged growth rates on initia

income and a set of additional explanatory varigbles is interpreted as evidence of conditiona

convergence. This datigtica technique is known as b-convergence.

Tests of the neo-classical growth model exploit the second one of these concepts and take the
form (Barro and Sda-i-Martin, 1991, 1992):

%Inéy';%g: g+In éy).%:ll e '(I? i §+ Uy, 4

where i is the country, t istime, the left-hand side is the averaged growth rate defined in terms
of per capita output, T is the length of the period of observetion, g is the exogenous growth
rate. The coefficient of the initia levd of income is given by (1-€™ )/T where b is the rate of
convergence of Vi1 tOo its Steady-date vaue y*. This equaion implies conditiona

convergence because the negative correlation between the growth rate and the initid income



levd is conditioned by the steady-dtate vaue y*. For given vaues of the Steady-tate, the
growth rate is higher the lower is Y 1o, and this will support the convergence hypothesis. Using
regiona data, Barro and Sala-i-Martin (1991) examine b-convergence and s -convergence of
income per capita across the USA since 1880 and for the regions of seven European countries
snce 1950. The hypothes's of absolute convergence seems confirmed within the US dtates
only if diminishing returns to capital set in very dowly and in European countries if a set of
vaiables that proxy for differences in steady-dtate characteristics are held constant. The
estimated b for the states of USA was found around 2 per cent per year which is much lower
than that implied by the neo-classcd modd under sandard assumptions. The vaue of b for
the European countries is only dightly smaler than that estimated for the USA (1.8 per cent a
year). Also aprocess of s -convergence can be observed for these countries.

This view has been rgected by Mankiw et al. (1992). The thess of their sudy demonstrates
that the Solow modd is fully consstent with the internationd digparities in per-capitaincome.
They argue that it is possble to explain cross country variations in income per-capitain the
Solow modd without appedling to differences in technologies but dlowing for differences in
saving rates and population growth. The novelty in ther andyss deta is the incluson of
variables that proxy for differences in steady state postions. The basic equation they estimate
with OLSis

Ny, =i A +gt+—"—In(s) - Z—In(n, +g+d)

Q)

whereln y;i(t) is the steady-state income per-capita a a given time, s is the fraction of GDP
devoted to investment in physicd capitd, subscripts indicate the variables that are consdered
country-specific, dl the others are consdered the same in al countries. A(t), the multiplicative
factor of the production function, may differ across countries because it reflects technology,
resources endowments, dimate and inditutions. Without controlling for human capitd, the
results of their regresson for 98 countries produce the right Sgns on the coefficients of saving

and population growth (pogtive and negative, respectively).



The unconditional test fts the vaue of a, the capitd income share only if they introduce
directly invesment in human capita on the right-hand side of the equation. They conclude that
differences in the investment rate in physical and human capita and in populaion growth rate
explain dmost 80 per cent of the cross country variation in per-capitaincome. Findly, they
explore for convergence, estimating the coefficient of In y(60). The coefficient of initid income
is negative for al groups of countries, whereas for the group of OECD countries also absolute
convergence is displayed. The speed of convergence is different for the three groups of
countries examined in their sample, but in generd it is dower than in the sandard Solow model
(it varies from 1.4 to 2 per cent). Hence, an augmented Solow modd, in the form Y = K*3

HY3 LY shows that economies are converging’.

5 Egimation Problems

The results of cross section regresson tests have been criticised for different reasons. All the
empirica tests on convergence rest on the assumption of an identica production function and
aso of an identical rate of technologica progress across countries and over time. There is
evidence that this is an unredigtic assumption. Countries with low level of income operate
normally dong a lower production function. Other critiques are very generd, stressing the
vulnerability of results to different types of biases deriving from omitted varigbles, from the
sengitivity of the convergence process to the choice of years included in the regressons aswell
as from the qudity of data used in internationa comparison. Because of such errors in the
measurement of initid income, and of ther subsequent eimination over time, leest square
techniques tend to overestimate the convergence rate. Another criticism concerns the ex-ante
and ex-post selection biases of the sample countries. In the first case the inclusion, after 1961,
in the sample of OECD countries of some latecomers with exceptiond growth rates such as
Japan, Finland, Audrdia and New Zealand, can bias the result toward acceptance of
convergence. Ex-post sdlection comes out from the inclusion of countries thet ex-post were
successful, and from the exclusion of those that were successful at the beginning of the period
of observation but not a the end. Levine and Rendt (1986) criticise the literature that uses
Cross-country regressions to search for empirica linkages between growth rate and a variety

of economic and political factors suggested by the theory. A large empiricd literature has



estimated regression equations and more than 50 variables have been found to be sgnificantly
correlated with growth. Using the “extreme bound analysis’, Levine and Rendt find that only
few results of these studies are robust.

Quah (1993) argues that the concept of convergence used in Barro's type regressons is
uninformative for the dynamics of digtribution. Invoking Gaton's observation that heights in a
family tend to regress toward the mean does not imply that heights across the population tend
to decline over time, he concludes that the cross sectiond distribution can diverge even when
the initid conditions regresson shows a negative corrdation. Thus the red test for
convergence should be based on a decline over time of the cross section digoerson of income
per- capita across economies. The dternative mode proposed by the author isaMarkov chain
modd with probability trangtions to estimate the evolution of cross-country income distribution
relative to the world average. It emerges an extreme immobility over time in the trandtion
probabilities either for rich or poor countries.

These problems are discussed at length in the literature (Capolupo (1998) for a detailed
review). We want to stress two other sources of inconsistency in cross-section convergence
regressions that are usudly less consdered in the literature: the failure to take into account
corrdlated individud effects and endogenous explanatory variadbles. The standard cross-
section edtimator (OLS or another that take into account nonspherica disturbances) is
congdent only if individua effects are uncorrdated with the other right-sde variables.
Omisson of individud effects biases downward the convergence coefficient. The endogeneity
is a problem arigng from the incluson of some dements determined a the same time of the
growth rate. This is the case of the rate of investment in physica and human capitd, and the
rate of government expenditures.

The issue of endogeneity has been taken into account by Barro and Lee (1994) that split the
time-span in two subperiods and dates stock variables at the starting date of each subperiods.
Hence, they stack the two cross-section for the two subperiods and apply GL S estimator to
correct for serid corrdation and consder as indruments lagged vaues of endogenous
variables. However this procedure is contradictory. The solution is consstent only if individua
effects are random, but the introduction of lagged variables makes this assumption invaid.
Individua effects problems are anadysed by Knight et al. (1993) and Idam (1995) without
taking into account endogenaty, usng the P -matrix approach. They end up estimating, for



each period, a cross-section of income levels regressed on dl the explanaory varidbles in dll
periods. The structurd parameters are then estimated via minimum distance. This method is
vaid only under the assumption that dl conditioning variables are exogenous.

Lee et al. (1997) argue that individua country effects in growth rates are dso needed to
accuratdly mode world-wide economic peformance. With this effect in place, they find

evidence of conditional convergence with idiosyncratic technologies, where each country
gpproaches its own unique growth path. Casdli et al. (1996) perform a GMM edimation that
is able to overcome both problems, and obtain a per-capita convergence rate a 10 percent, a
much higher rate than that found in previous studies. In addition, they are able to rgect the
Solow modd both in the textbook and in its augmented versions.

The use of the Dickey-Fuller unit root test to detect convergence is suggested by Bernard and
Durlauf (1995). Using this procedure implies a modification in the definition of convergence,

sance output innovations in one economy should be transmitted internationally. The absence of
trangmisson implies that per-capita output differences between countries contains a unit root,
snce output shocks infinitely persst causng divergence. Catching-up is therefore defined as
the absence of a unit root in the difference between the per-capita red output of a pair of

countries y; - y; so that this difference narrow over time. A sufficient condition for catching-up
is stochadgtic cointegration between y; and y;. Long-run convergence, in turn, implies the
absence of aunit root in y; - y; and atime trend in the deterministic process, i.e., the absence
of both a sochagtic and a deterministic trend. A sufficient condition for long-run convergence
is stochastic and deterministic cointegration between y; and y;.> Their restits maintain the
exigence of pars of converging countries across OECD economies, but not overal

convergence. However, it should be clear the difference between testing for convergencein a
time-series and in a cross-section framework. Time series requires that the difference must be
dationary with no datistical associaion with initid vaues, while cross-sectiond studies require
a negative association between output differences and initid output levels.

6 Italian Empirical Evidence
Most of the empirical work on convergence across Itaian regions assumes as benchmark the

aticle by Barro and Sda-i-Martin (1991). Using data for some annual observations for the



period 1950-1985 taken from different datasets, they find that b-convergence occurred at
about 1.2 percent a year, arate that they clam not to be sgnificantly different from the joint
estimate of the more important European countries (about 1.8 percent, a result not so different
from the standard 2 percent). Northern regions have grown at a 0.71 percent per year below
the national average rate, while Southern ones have grown a a 0.51 percent above the
average. In addition, the digperson of GDP regiond levels has decreased over time. The fact
that this rate is rather low, and that the garting level of Southern regions lagged quite behind
the Northern ones have prevented convergence, but Southern regions will eventualy catch-up
Northern ones. These reaults are a odds with most of the empirical discussons on regiond
development in Italy. Indeed during the sixties and the first haf of the seventies, poorer regions
showed better performances than richer ones, but this evidence is strongly reversed in the
following decades. The fact that Barro and Sdla-i-Martin’ s database mainly covers that years,
explans the tendency tha they find toward convergence. Subsequent works have
unambiguoudy shown the lack of convergence across Itdian regions.

Di Liberto (1994) showed that both b and s -convergence occurred in the period 1960-1991,
but with a decreasing intensty over time. According to Mauro and Podrecca (1994),
convergence in both sense did not take place in the time-span 1963-1989 because the
previous result is mainly due to bregks in the different series used for estimation. Paci and
Pigliaru (1995) replicate the andlysis undertaken by Levine and Rendt (1992) for internationd
data for the period 1971-1989. Through an “extreme bounds andyss’, they find that the
correlation between growth rate and its explanatory variables (such asinitid GDP per capita,
initid secondary school enrolment, investment share on GDP, and population growth) are very
low and then ther explanatory power is quite limited. Indead they find that the initid
endowment of infragtructure, persstence of development, and, in particular, the rate of
vaiation of rdaive specidisation in manufacturing explain quite wel the behaviour of growth
rates across Italian regions.

Cdlini and Scorcu (1997) consder the period 1970-1991 and use both cross-sectiond and
time-series methods. The former is noteworthy. Firsly, they regress pars of labour
productivity per person and test for the Sationarity of the resduds in a deterministic
environment. Then, in a stochadtic environment, they test for an error-correction model and

then again for the stationarity of the residuds. They show that regions converge toward their



respective stochagtic equilibrium paths and not toward a nationa one. These equilibrium paths
are different for among regions and change over time. In a smilar way, D’Amao and
Pisores (1997) sudy the degree of homogenety across regions is anaysed computing
pairwise coherence at zero frequency as a measure of long-run comovements, and pairwise
correlation as a measure of short-run comovements. The degree of homogeneity within macro-
aress is analysed by computing an index based on dynamic principa components anayss.
They consder data for the period 1970-1992 and find that there are strong long-run links
among group of regions based on geographica proximity.

Among the control variables that are usudly used regresson analyss there are mixed results.
Investments are not sgnificant in explaining Itaian regiond growth (Mauro and Podrecca,
1994; Paci and Pigliaru, 1995; Acconcia, 1997), while infrastructures have a postive and
highly sgnificant effect on growth (Paci and Pigliaru, 1995; Ferri and Mattesini, 1997).
Ambiguous results are obtained for human capitd (Di Liberto, 1994; Mauro and Podrecca,
1994; Paci and Pigliaru, 1995; Cosci and Mattesini, 1997). A closer look a government
intervention and regiond growth is taken by Acconcia (1997). He estimates a postive
relaionship between average growth rate of GDP per unit of |abour and level of infrastructure.
In contrast, a regative reationship has been estimated between growth rate and collective
consumption. A further negative, athough non significant, effect has been found in the saventies
between growth and investments in machinery and trangports. It is explained by the fact that at
that time alarge proportion of these investments was driven by government intervention.

In some studies (e.g., Mauro and Podrecca, 1994; Di Liberto, 1994, Paci and Saba, 1998)
dudism and the existence of convergence club are tested using a dummy variable to indicate
homogeneous group of region according to their geographicad pogtion. They find that this
coefficient is sgnificant and then support the idea of perpetuating dudism across Itdian
regions. However, D’ Amato and Pistores (1997) do not find strong evidence in favour of a
dudidtic divide across Itdian regions. A more refined andyss is provided by Cdlini and
Scorcu (1997) who tackle the issue of convergence clubs across Italy. They find that there are
some clubs made up by few regions (e.g., Umbria-Sicilia, Va d' Aosta-Sicilia) that are formed
not because of geographical proximity (as North-Eastern and Adriatic regions), but because of
their structural composition. However, these clubs appear rather counterintuitive. Although the
use of geographicad dummies gppears to be consstent with observation, divergence found in



thisway is not linked to an overal economic and econometric procedure, and it is vulnerable
to the preferences of the researchers.

An andys's based on a transtion matrix is given by Fabiani and Pdlegrini (1997). They find
that provinces exhibit a rather high dynamism in the period 1952-1992. The probabilities to
reman in the same class are never higher than those of moving to other classes Many
provinces gtarting from the two lowest classes gain two classes a the end of the period, and
there is an high probability of moving to intermediate classes from provinces that belong to
extreme ones. From the geographica point of view, these more dynamic provinces are found
in the North-East, Marche, some Southern provinces close to the Centre and other Southern
onesin Puglia, Campaniaand Sicilia

In a recent contribution, Notarstefano and Vassallo (1999) apply a 3way andysis on 10
varigbles indicating socid and economic issues rdevant for growth (migration, schooling,
labour market, productive dsructure, public intervention, infrastructure, innovation,
agglomeration, crime, and credit). They find that there exigt structurd differences across Itdian
regions that prevent convergence. Fabiani and Pdlegrini (1997) and Cosci and Mattesini
(1998) andyse convergence a the provincid level with severd different methodologies. The
results closdly follow that of the previous studies.

7 Methodology And Data

In this sudy we apply the methodology developed by Evans and Karas (1996). They
congder set of 1, 2, ..., N economies that use the same productive techniques. In astochastic
environment, these economies converges if and only if a common trend a and finite

parametersm, m, ..., My exist such that:

!I@EQ Et (yn,t+1 - at+i) =m, (6)
where vy is the logarithm of per capita output for economy n at period t vaued at constant

prices. The parameter m, determines the level of economy n’s pardld baanced growth path.

Because a; is unobservable, averaging over the N economies we can rewrite eg. 6 as.
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where y, © é :'ﬂ_ ../ N . We messure the level of the common trend & so thet the left-hand

member of eq. 7 is zero. Subtracting eg. 7 fromeq. 6:
!I(Q;]é Et (yn,t+i - 7t+i) = rn1 . (8)

According to eqg. 8, the deviations of it + i, Yot + i, .-, YNt + i from their cross-economy
average Y, can be expected, conditional to current information, to approach constant values,
as i approaches infinity. Eq. 8 holdsif and only if 'y, - . is Staionary with an unconditional
mean vector my for n= 1, 2, ..., N. Therefore, economies 1, 2, ..., N convergeif and only if
every Yy IS non-dationary, but every vy, - y, is sationary. Convergence is absolute or
conditional whether my =0 for dl nor m, * Ofor some n. The economiesdivergeif and only
if y, -V, isnondationary for al n.

Evans and Karras show that previous studies on convergence based on cross-sectiond
relationship between the growth rate of per-capita output over some time period and theinitid
level of GDP rely on the assumption that the economies have identicd firg-order auto-
regressive dynamic sructures and al permanent cross-economy differences are completed
controlled for. These conditions are easly violated. The authors provide an dternative
goproach that avoids unredigtic assumptions and enhances the efficiency of the estimates

because it completdly uses the time-series variationsin ys®. The data generating processis:

_ _ g _
D(ynt - yt) :dn +r n(yn,t-l' yt—l) tal niD(yn,t-i - yt—i)+unt , (9)

i=1

wherer , isnegative if the economies converge and zero if they diverge, d,, is a parameter, and
the j s are parameters such that al roots of Sjj L' lie outsde the unit cirde. The us are
supposed uncorrelated as N gpproaches infinity.



The null hypothessisthat r, = 0 for dl nandtha d,* Ofordl n, the former ancein
endogenous growth modds differences in technology, preferences, government policy, and
market structures generate differencesin trend growth rates. The procedure to test for the null
hypothessis the following:

1) Apply OLSto eg. (9) to obtain s, the standard error of estimate. Then
caculate the normalised series 2, © (y,, - V,)/s ,foreachn.

2)  Using OLS, obtain the parameter estimater” and itst-ratiot (r') by estimating:

(10)

asapand forn=1,2,...,Nandt=1,2, ..., T,whered °d /S ad G, °u,/s,.
3) If t (1) exceeds an appropriately chosen critical value, reject Hy: " f , =0in
favour of Hy: " nr < 0. If not, Hy may hold.

4) If Hy can be rgjected, caculate the F-ratio:
A 1 &[]
Fd)=——akd)f. (@
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where t (dAn) isthe t-ratio of the estimator of d ,obtained by applying OLS to eg. 9

for economy n. If F (oT ) exceeds an gppropriately chosen criticad vaue, infer that

convergence is conditiond. If not, convergence may be absolute.

Under the null hypothess, t (d) converges to standard normal as T and N gpproach infinity,
N/T approaches zero. As T gpproaches infinity while p reman fixed, the F-ratio
F (d) converges in digtribution to  F[N - (N - 1)(T - p- 2)]. However, the asymptotic
digributions of t (r)and F ((f ) do not closely gpproximete the digtribution of the sample. For

this reeson we employ Monte Carlo smulations to provide gpproximate distributions for

inference.



Our data concern the period 1951-1998: ther main source, which covers the time-span
1951-1993, is the dataset used by Paci and Saba (1998); data for the remaining period are
taken from Svimez (2000). With respect to previous studies about convergence across Itdian
regions, we share some features of Cdlini and Scorcu (1997) and D’ Amato and Pistores
(1997) with some differences. Firgtly, we use a much longer dataset that enables us to
overcome smal samples biases and to have a more clear idea of the long-run growth
behaviour. In addition, we focus on per-capita income rather than per-worker productivity
because the former is a better approximation of well-being than the laiter, and we believe that
convergence is a dedrable target only if wel-being is concerned. With respect to D’ Amato
and Pistores (1997) our work focuses on common trends and unit root. In addition we do

have in mind atheoretical paradigm, rather than focusing on blind Satistica results

8 Discussion of theresults

To test for convergence, we firgtly andyse the overdl sample 1951-1998, then we Split it in
two subperiods: 1951-1973 and 1974-1998. We consider these two subperiods because
according to previous evidence, they show very different patterns: in the first one convergence
occurred, while in the second one the distance between North and South hasincreased again.
The reason for choosing 1973-1974 as the bresking point is twofold: firgly, previous
literature places somewherein the firgt haf of the seventies this switch. Secondly, by inspection
of our dataset, growth rates dramaticaly change in those years, corresponding with the ol

criss.

According to the Akaike Information Criterion, we have used two lags in dl the estimations.
For the overdl period the convergence rate is quite high, higher than those found in previous
studies indeed, and according to the tdatistic (dso supported by the margind significance
level) we can rgect divergence. When we test conditional convergence againgt absolute one,
we natice thet the value of both F (cf ) and its margind sgnificance level enable us to accept
conditiona convergence. As we will see below, this is a kind of “in-between” result, since

when we gplit the dataset in two subperiods, we find absolute convergence in 1951-1973 and
divergencein 1974-1998.



Table 1 Man results

r t(f) F (d)

All sample -0.0860 -4.9957 2.8903
(0.0366) [0.0001] [0.0003]

1951-1973 -0.0992 -4.0191 1.8828
(0.0548) [0.0006] [0.0474]

1974-1998 0.3457E-02 -5.0506 2.4377
(0.0500) [0.5720] [0.0050]

The figuresin parentheses are standard errors, those in brackets are marginal significance
levels obtained from Monte Carlo simulations.

For the first subperiod, the convergence rate is high, and based on the tdaistic and the
margind ggnificance level, we can rgect divergence. Absolute convergence is also accepted
because even if the tgatistic suggests to accept conditional convergence at the 10%, the
margind dgnificance levd is rather high, therefore conditional convergence is not accepted in
favour of the dternative hypothesis. This result confirm many of the previous studies that find
absolute convergence in the period before the ol crisis. Moreover, the economies converge a
about 10% per year aleve higher than the one found for the overal period.

For the second subperiod the value of 1 is positive but negligible. Thet-atigtic is high, but is
not confirmed by the margind ggnificance levd, therefore we cannot rgect divergence. This
result is rather important $nce pervious studies have found a resurgence of dudism in this
period, but they were usualy unable to clearly detect divergence unless manipulating the
variables and adding new hypothess. Pand data methods are often said to bias upward the
results. We think that as long as the methodology used here is based on a more careful

consderation of the data generating process, this result is cast new light on the issue.

The analyss of the regiond intercepts is consgstent with the above discussed results. Froman
economic point of view, these coefficients represent differences in tastes, technology, skills,
infrastructure, market structure and economic policy that determine differencesin trend growth
rates. According to the neoclassica model, they are amultaneoudy equd to zero, whilein the
endogenous mode they are dl different from zero. Therefore, on the one hand we can
interpret these coefficients as another test for convergence and growth theories, and on the

other hand as an indicator of club convergence.



Table 2 Regiond intercepts

Regions All sample p-vaues 1951-1973 p-vaues 1974-1998 p-vaues
Piemonte 0.5475 0.007 1.0669 0.010 1.6411 0.000
Vdled Aosta 0.5338 0.027 1.6167 0.007 17777 0.000
Lombardia 0.9575 0.000 1.4605 0.004 3.6727 0.000
Trentino A. A. 0.7605 0.000 0.9780 0.008 2.1438 0.000
Veneto 0.6265 0.000 0.4364 0.059 2.7041 0.000
Friuli V.G. 0.5648 0.004 0.1528 0.558 2.1645 0.000
Liguria 0.4747 0.006 0.8636 0.011 1.3435 0.000
EmiliaR. 1.0022 0.000 1.0074 0.000 2.8620 0.000
Toscana 0.5540 0.002 0.8026 0.002 1.1889 0.000
Umbria -0.0922 0.552 -0.4509 0.083 -0.2250 0.324
Marche 0.2703 0.063 0.7730 0.722 0.9453 0.000
Lazio 0.4578 0.028 0.9565 0.034 1.0283 0.000
Abruzzo -0.2814 0.081 -0.6491 0.042 -1.2936 0.001
Molise -0.6142 0.004 -1.3731 0.001 -1.7908 0.000
Campania -1.0340 0.000 -1.7965 0.000 -2.2099 0.000
Puglia -0.6129 0.001 -0.7185 0.015 -2.3646 0.000
Baslicata -0.4642 0.007 -0.5507 0.038 -1.7559 0.000
Caabria -0.9860 0.000 -1.1384 0.002 -3.2883 0.000
Sdlia -0.7381 0.000 0.9863 0.006 -2.0796 0.000
Sardegna -0.6751 0.001 -0.7830 0.023 -1.9274 0.000

For the overdl period, most of the coefficients (18 out of 20) are significantly different from
zero a the 5 percent confidence level. For the 1951-1973 subperiod only 4 coefficients are
not sgnificantly different from zero, adding more support to the neoclassica convergence
mode found on the previous test. For the 1974-1998 subperiod dl the coefficients but one
are Sgnificant, giving support to the endogenous growth model and the correlated divergence.



These coefficients give aso some indght on the issues of club convergence, and in particular
the debate on dudism between the North and the South in Italy. Central and Northern regions
have overd| positive coefficients, a somewhat confirmation that a growth process has occurred
for those regions. Umbria is an exception, but dl its coefficients are not sgnificant. All
Southern regions show negative coefficients, even Abruzzo, which is commonly beieved asthe
“success gory” of the Italian Mezzogiorno, but in this case the results are not very significant,

in particular for the first and the second estimations.

9 Conclusions

In this study we have applied a powerful procedure to detect convergence across Itdian
regions. The results are quite consstent, since find conditional convergence for the overdl
period 1951-1998 and absolute convergence and divergence respectively for the two
subperiods in which we have divided our dataset, 1951-1973 and 1974-1998.

As a further test we think that it may be ussful to see if the divergence result in the second
subperiod is the outcome of the structurd bresk occurred in 1992, when a financid criss
caused a red crids and a new management of both the Itdian public finance and the
development palicy.

Footnotes

! An attempt to reconcile empirical evidence on convergence with the endogenous growth approach is
made by Howitt (2000). He extends the Shumpeterian model with technology transfer in a multicountry
framework. Countries with positive R&D levels converge to paralel growth paths, with the same growth
rate, while other countries stagnate. A parameter change that would have raised a country’s growth ratein
the standard model, will permanently increase its productivity and per-capitaincome with respect to other
countries.



2 Catching-up differs from long-run convergence since the latter relates to some particular period T
equated with long-run steady-state equilibrium. In this case the existence of a time trend in the non-
stationary y; - y; implies a narrowing of the gap or that though catching-up had not yet converged.
Conversely, the absence of a time trend in the stationary series implies that catching-up has been
completed.

 With respect to other studies that use a time-series approach (e.g., Bernard and Durlauf, 1991), the gainin
efficiency is considerable. When tested with N = 54 T = 37 and a size of 0.05

H,:" .(r, =0)C(d, =0) isrejectedinafraction 0.8246 of the estimated sample.
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