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Abstract
In the present paper, first, we have carried out a study about regional deprivation in Italy and tested it with a
variable test (in this case, life expectancy at birth) to estimate its goodness. RDI index is linked with life
expectancy at birth about 60%.
Then we have divided Italian Regions into five different classes, from the “best” (less deprived) to the “worst”
(much deprived) one. In each group we have examined the working population in every sector and the share of
labourers in primary, secondary and tertiary sector, in order to verify the usual argument according to which
growth and socio-economic development go with the boost of tertiary. The tertiary sector is determined
according to ISTAT definition, which includes public administration. However, in a further step of our analysis
we separate private from public tertiary. The evolution towards the advanced “post-industrial” society is
apparently proved wrong in this case.
Keywords: deprivation in Italy, economic sectors development, factorial analysis, social economy
1. Introduction and Objectives
The faster long run growth of the tertiary sector with respect to the secondary is deemed the hallmark of the
advanced countries. However, looking at regional development, this can be not always true.
Our propose is to test this evolution in the case of Italian regional development. Therefore we calculate social
and economic deprivation in each region and compare it with the shares of labourers in different sectors.
Deprivation indexes highlight the characteristics of the population living in a defined geographical area by
measuring the similarities and dissimilarities of individuals belonging to the whole group. They are simple,
inexpensive tools generally made up of census indicators easily available and combined using different types of
statistical analysis. For this reason, deprivation indexes, after being developed in the United Kingdom with the
seminal works of Jarman (Jarman, 1983, 1984), to measure the workload of General Practitioners in England and
Wales, Townsend (Townsend, 1987; Townsend et al., 1988) to analyse health measures in the Northern regions
of the UK with particular reference to inequalities in health and Carstairs (Carstairs & Morris, 1991), for
evaluating inequalities in health within Scotland, have been widely used, spreading across many other countries,
such as, between others, Spain (Benach et al., 1999), to measure excess mortality through deprivation, Ireland
(Kelleher et al., 2002), with reference also to voting behaviour, the Netherlands (Smith et al., 2002), New
Zealand (Hales et al., 2003) and Italy (Brenna, 2007; Costa et al., 2009; Testi & Ivaldi, 2009, 2011) to measure
different level of deprivation and share public resources.
2. Methodology
We have constructed an index based on currently available data, which come directly from certified sources. It
does not require ad hoc surveys, avoiding additional costs, and can be updated in a simple and continuous
manner (Jarman, 1983, 1984; Gordon & Pantazis, 1997).
We have conducted a preliminary test on data provided by the most relevant international research bodies. The
analysis has focused on a set of variables consistent with those usually selected by current literature (Townsend,
1987; Carstairs & Morris, 1991; Noble et al., 2003; Guio, 2009; Whelan et al., 2010).
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To simplify the interpretation, one can group variables into a small number of dimensions according to their
fundamental characteristics, by means of the analysis of empirical data, or on the basis of subjective criteria. In
our case, we have chosen the first method, using factorial analysis. It is a statistical technique which represents
the set of the identified variables in terms of a lower number of underlying variables, so simplifying complex
data. Factorial analysis conveys information in the variance/co-variance matrix, trying to identify the latent
dimensions of the phenomenon (Dillon & Goldstein, 1984; Stevens, 1986). It explains the maximum possible
variance of the variables included in the original information matrix. Thus we obtain a set of new variables
through a linear transformation of the original ones, thereby reducing the number of variables needed to describe
the phenomenon.
For example, if we have p variables X1, X2, …, Xj, …, Xp measured on a sample of n subjects, the j-th variable
may be written as the linear combination of m factors F1, F2, ..., Fm where m < p (Härdle & Simar, 2003). Then

X j  k j1 F1  k j 2 F2  ...  k jm Fm  e
where:
kjk are the factorial scores for the variable j (j=1, 2,3 ,…, p);
e is the part of the variable Xi not explained by the factors.
Since the variables can be saturated by differing factors in almost the same way, the problem of the rotation of
factors rises. The rotation brings about the reduction of the weight of the factors that were comparatively “lighter”
in the first step of the analysis, along with the increase of the weight of the factors that were comparatively
“heavier” (note that here the absolute value is concerned) (Krzanowski & Marriott, 1995). Indeed, in a
non-rotation solution any variable is explained by two or more common factors, whereas in a rotation solution
any variable is explained by a single common factor (Johnson & Wichern, 2002). With reference to this case
study, subsequent tests, using differing algorithms for extraction and rotation, have shown the real stability of the
factors extracted (Kaiser, 1958).
According to this methodology, the indicators obtained are to be compared to a variable test to estimate their
goodness. In our study, we use life expectancy at birth. The effectiveness of the index is measured by calculating
the value of the Pearson correlation coefficient between indicators and variable test.
In order to group the regions, identify classes and discriminate amongst different levels of inequality, the
literature suggests homogenous groupings and either breaking down the distribution of indices on the basis of
parameters, or using population quintiles (Jarman, 1984; Townsend et al., 1988; Carstairs & Morris, 1991;
Carstairs, 2000).
We have decided to use population quintiles. Thus the share of laborers in one class has approximately the same
weight as in another, and any distortion due to the different demographic relevance of Italian regions is avoided.
The index distribution has been divided into five classes, class 1 identifying the regions with the lowest
deprivation. Each class is correlated with the correspondent value of life expectancy.
Then we disaggregate the labourers according to their respective productive sector, to check the prevailing sector
of activities in the regions included in each class. Note that such disaggregation must be done considering only
working population. On the other hand the classes have been established on the basis of the whole resident
population. This does not cause distortion; indeed deprivation affects both workers and their families, and even
the case of families of unemployed represents a form of deprivation. The tertiary sector is defined according to
ISTAT definitions, which include the public administration. However at the end of our analysis we separate
private from public tertiary.
Our goal is to verify the usual argument according to which the boost of tertiary goes with growth and
socio-economic development.
3. Results
The seven variables, selected according to the mentioned methodology, are indicated below:
X1 = % of unemployed people compared to active (Unemployment rate);
X2 = % of households living in rented houses (Dwellers in rented houses);
X3 = average number of people per room (Overcrowding);
X4 = % of people with secondary education (8 years) or lower (Low education level);
X5 = inequality in the income distribution (Gini coefficient);
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X6 = single-parent families;
X7 = ethnic minorities.
The factorial analysis reveals that the variables are distributed on two principal components able to explain the
variance at 71% of the total variability of the model (Table 1).
Table 1. Factor analysis score and total variance explained
Table 1a. Rotated component matrix(a)
Component
1

2

Ethnic minorities

-,917

-,210

Low education level

,858

,055

Unemployment rate

,837

,375

Overcrowding

,295

,809

Gini coefficient

,408

,759

Single-parent families

,025

,618

Dwellers in rented houses

-,539

,575

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization. a Rotation converged in 3
iterations.

Table 1b. Total variance explained
Component

Rotation Sums of Squared Loadings
Total

% of Variance

Cumulative %

1

2,822

40,313

40,313

2

2,130

30,427

70,741

Extraction Method: Principal Component Analysis.

The index spans from -1,369 in Veneto, to 1,893 in Campania: if it is negative, economic and social development
are better than average; the opposite if it is positive (Table 2).
Table 2. RDI Index
Region

Regional Deprivation Index (RDI) Region

Regional Deprivation Index (RDI)

Veneto

-1,369

Marche

-0,278

Friuli-Venezia Giulia

-1,176

Valle d'Aosta

0,027

Trentino

-1,085

Lazio

0,300

Umbria

-1,055

Molise

0,699

Emilia-Romagna

-0,983

Calabria

0,731

Liguria

-0,729

Basilicata

0,819

Lombardia

-0,545

Puglia

1,155

Abruzzo

-0,508

Sardegna

1,231

Toscana

-0,461

Sicilia

1,668

Piemonte

-0,332

Campania

1,893

RDI index is linked with life expectancy at birth. The Pearson correlation coefficient is rather high (-0,592): this
means that about 60% of life expectancy gradient is potentially explained by these socio-economic conditions.
The distribution of RDI index has been divided into five classes: class 1 identifies the countries with the best
socio-economic conditions (and the best life expectancy), whilst class 5 includes countries characterized by the
highest RDI index value (and the worst life expectancy) (Table 3).
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Table 3. R
RDI classes andd life expectancy
C
Class

Region

Life expectan
ncy at birth

1

Veneto, Friuli-Venezia
F
Giuulia, Trentino Altoo Adige, Umbria, E
Emilia-Romagna

82,556

2

Liguria, Lombardia,
L
Abruzzzo

82,226

3

Toscana, Piemonte, Marchhe, Valle d'Aosta

82,224

4

M
Calabria, Basilicata, Puglia
Lazio, Molise,

82,117

5

Sardegnaa, Sicilia, Campannia

81,114

In Figure 2 the five classses are put in eevidence with ddifferent graphhic signs.

Figure 2. RD
DI classes and rregions
magna. Here tthe Italian disstrict model iss still
The first cclass includes the North Eaastern Italy annd Emilia Rom
granting a high standardd of life. A laarge part of thhe first class ccorresponds too the areas labbelled by CEN
NSIS
(Centro S
Studi Investim
menti Socialii-Observatory on Social Investment) as “Industriaal Platform” and
“Multifuncctional Netwoork of Compettitive Manufacture” (ABI-C
CENSIS, 20144). Also Umbrria belongs to
o this
class, maiinly due to itss high level oof education aand low inequuality of incom
me; it should be noted also
o the
relevance of ethnical miinorities, whichh can be explaained by the U
University of P
Perugia and im
mportant institu
utions
of Catholiic Church. In the second cclass are Liguuria, Lombarddia and Abruzzzo. Here we have areas of old
industrialisation (Liguriia and Lombaardia) which sstill allows a good standardd of living annd Abruzzo, where
w
inequality in income is the
t lowest in IItaly and the ppercentage of hhouseholds livving in rented hhouses is very
y low.
Valle d'Aoosta, Piemontee, Toscana e M
Marche form thhe third class.. The four reggions are heterrogeneous. The old
industry inn Piemonte is declining withhout any significant balancee by new modeels of growth. On the other hand
Toscana annd Marche aree based on ligght industry, sm
mall firms andd tourism. Vallle d'Aosta is often considerred a
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region with good quality of life and has very high income per-capita; but it has also low education, relevant
inequality in income and many single-parent families. This explains its comparatively low score. Lazio belongs
to the fourth class which includes also four regions in Southern Italy. The bad performance of Lazio (however its
ranking is approximately so far from Valle d’Aosta as from Molise) mainly depends on the dramatic inequality in
income; furthermore, it has the highest number of single parent families. Finally, the most deprived is the class 5,
including Campania, Sicilia and Sardegna. Campania has relevant overcrowding. Sardegna shows the highest
unemployment and the lowest education. Sicilia is the most unequal in income region. Remarkably, also the cited
research by CENSIS singles out their territorial characters as social and economic imbalance, rural economy
with low growth and unstructured pattern industry-trade-tourism.
Life expectancy of each class decreases smoothly from the first (82,56) to the forth class (81,14) and slopes
steeply down to the fifth. The difference between the top and the bottom is about 2 years and 6 months. Note that
between forth and fifth class the gap is about one year (Table 3).
Then we disaggregate labourers in their different productive sectors, following ISTAT categories. The first sector
is composed by agriculture, mines and fishing. The second sector includes industry and building. As is known,
the third sector is heterogeneous, since we find there both advanced activities (banking, ICT, finance,
management consultants) and other business, e.g., small shops and personal services. It includes also public
administration.
Labourers in the first sector increase almost continuously from the first to the fifth class with a marked gap
between third and forth class; also the employment in the secondary sector decreases dramatically from class 3 to
class 4. Quite unexpectedly, the share of labourers employed in the tertiary sector rises from the first to the fifth
class (Table 4a); but the rise is less evident if one excludes public administration (Table 4b).
Table 4a. RDI class and productive sector
Class

Agricultural and fishing

Industry

Tertiary

1

3,21%

32,63%

64,16%

2

2,07%

31,17%

66,75%

3

3,27%

29,34%

67,39%

4

5,70%

19,38%

74,92%

5

5,96%

18,12%

75,92%

Table 4b. RDI class and productive sector
Class

Agricultural and fishing

Industry

Tertiary (P.A. Only)

Tertiary (excluding P.A.)

1

3,21%

32,63%

16,40%

47,76%

2

2,07%

31,17%

15,05%

51,70%

3

3,27%

29,34%

15,96%

51,43%

4

5,70%

19,38%

21,48%

53,44%

5

5,96%

18,12%

24,39%

51,53%

4. Discussion
In our classification, life expectancy decreases uniformly. There is a sharp divide between forth and fifth class,
the last one including three regions of Southern Italy. The model of “Italy at different speeds” begins to appear.
The first immediate result is the uniform fall of the share of industry from the first to the fifth class. Particularly
there is a drop between the third and the fourth class. Note that fourth and fifth class include the Southern Italian
regions except Abruzzo, where the district model partly survives (Becattini 2003; Becattini et al., 2003) and
perhaps also the relevance of black economy is less marked.
The divide between the third and the fourth class is confirmed if we look at the share of employees in the
primary sector, which increases significantly.
Furthermore the overall tertiary sector soars uniformly, also in this case with a step between the third and the
forth class. However the split is even wider if we consider the difference between private and public tertiary. In
this case it appears the utmost relevance of the weight of tertiary in the fifth class and also in the forth, where
Rome is included. The usual interpretation of the state as employer of last resort is supported especially for the
fifth class, taking into account also the high rate of unemployment in Southern Italy. The slightly high share in
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the first class could be due to the presence of Army in the North East.
The dimension of the private tertiary sector does not show any significant trend, but there are a couple of
noteworthy cases. The lowest percentage is in the first class, where industry is relevant. The small firm system
prevailing in Veneto and Emilia Romagna tends to internalise several tertiary functions that big firms are likely
to outsource. The development of big firms makes it possible the growth of advanced services provided by
enterprises of the tertiary; such evolution can be found in the second class where Lombardia is the biggest
industrial region of Italy.
The highest percentage is in the fourth class; it might be explained by the great number of lawyers in Lazio,
Calabria and Puglia. Rome is also the capital of Italian entertainment and has a big share of labourers employed
in tourism. Furthermore, important Italian tertiary companies, like Trenitalia or Alitalia, are established in Rome.
5. Conclusions
Our paper shows that the common picture of the Italian economy running at different speeds is confirmed also if
we look at social development. Italian population may be divided into 5 equal classes, classified according to the
respective RDI. Their ranking partly mirrors the distribution of labourers between the three sectors of economy,
with the agriculture’s increasing weight and industry’s decreasing proportion as we pass from the first to the fifth
class (the most deprived). Deprivation is accompanied by the comparatively low industrial development.
The behaviour of the tertiary is different, since it increases its proportion as long as deprivation rises. The
evolution towards the very advanced “post-industrial” society is apparently proved wrong in this case. We try to
explain the oddity, splitting the sector into private and public tertiary. This allows us to single out the peculiar
role of the State as “employer of last resort”, which absorbs unemployment in the most deprived regions. On the
other hand, the private services do not show any clear trend. We can only guess that a few specific causes
(tourism, entertainment, institutions ...) engender the high record in the fourth class, whereas the Italian industrial
structure, based on small firms localised into North East and big firms in the North West, might explain the result
of the first and the second class. Further work should be done to grasp the relation between advanced tertiary and
social conditions.
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