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Abstract

In this paper, we investigate the role of institutional quality in explaining cross-
regional variation of population health status. To this purpose, the analysis
follows two steps. First, we introduce a composite regional health status
indicator (RHSI) summarizing life expectancy, mortality and morbidity data.
Then, we study the empirical relationship between RHSI and a set of socio-
economic, health system and institutional controls over a panel of 21 territorial
units (19 regions and 2 autonomous provinces) over the period 2011-2019. As
a first result the analysis shows that institutional quality is a fundamental driver
for population health. Furthermore, we find that well-functioning institutions
and LEAs implementation make the socio-economic context no longer relevant
for population health, and this can lead to a reduction in inequalities.

JEL classification: H75, 118, 017, P48

Keywords: life expectancy; mortality; morbidity; health status; institutional quality;
Italian regions.
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1. Introduction

The purpose of this paper is to empirically explore the relationship between quality of institutions
and population health. The issue of institutions has recently gained considerable attention in the
health economics literature on health status, as it acknowledges the fact that health outcomes do not
exclusively depend on socio-economic, political, and cultural factors but also on the capacity of the
institutions to offer public services efficiently, effectively and on time (Achim et al., 2020). For this
reason, it is obvious that, for example, universal health coverage free to the point of use can be
established by law but, if the healthcare system is not adequately financed, governed and monitored,
the effect on health of the population will be detrimental. Good health systems governance also
requires civil society participation, and government transparency and accountability (Dingake,
2017).

These considerations lead to the issue of extending the set of health explanatory variables to also
include institutional quality elements in order to shape and develop an intersectional framework in
which these two orthogonal determinants are instead treated as two complementary determinants
(Gkiouleka et al., 2018). Within this framework, Knowles and Dorian (2010) study the role of the
institutional variables in explaining cross-country variations of life expectancy across a sample of
73 high- and low income countries. Using indicators related to both formal institutions (ruled by
law and regulation) and social capital (ruled by conventions, social norms and codes of behaviours),
they show that an improvement in institutions has a statistically and quantitatively significant
positive effect on life expectancy. This positive relation is confirmed by Holmberg and Rothstein
(2011) whose analysis highlights a positive association between several variables of quality of
government (rule of law, corruption and government effectiveness) and life expectancy and a
negative one with infant and maternal mortality rates. Narrowing the analysis of institutional quality
to the specific aspect of corruption, several studies point out that a low healthcare systems
performance in terms of efficiency, effectiveness and equity can be found in highly corrupted
context (Gaitonde et al., 2016; Petkov and Cohen, 2016), with a consequent adverse impact on
health outcomes such as life expectancy and mental health (Achim et al., 2020), general mortality
and infant mortality (Hanf et al., 2011).

Our contribution can be collocated in this strand of literature, introducing some elements of
originality.

First, compared to the existing studies, our approach adopts a new measure of health status
represented by a multidimensional composite indicator. This allows us to take into account different
dimensions of health, shifting the analysis to a more general level.

Secondly, we provide an empirical analysis for Italy, where health care is managed by the regions
but subject to guidelines of central government setting national targets both in terms of health care
service provision and budget accountability (Di Novi et al 2019; Piacenza and Turati, 2014; Del
Monte et al., 2022).

In this framework, we aim to disentangle the social gradient (socio-economic controls), the regional
healthcare system resources (staff and beds) and the policy/institutional explanatory variables
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(compliance with the national targets and quality of local institutions) affecting citizens’ health
status.

To our purpose, we use a cross-sectional sample of 21 Italian territorial units (19 regions plus 2
autonomous provinces) observed for 9 years (2011-2019) to test the empirical relationship between
health and institutional quality, plus controlling for socio-economic variables and local healthcare
service features. We find that institutional quality matters and it positively affects heath status of the
population. Moreover, an additional result points out that health status is not significantly correlated
with socio-economic conditions when public healthcare services are well provided on the territory.
In particular, the Livelli Essenziali di Assistenza (LEA), concerning territorial coverage and
provision of public essential health services, and a good quality institutional environment seem to
be relevant factors to overcome the socio-economic condition as a friction for a good health status.

The remainder of the paper is organised as follows. In Section 2 we introduce the conceptual
background and the related literature. In Section 3 we introduce the Regional Health Status
Indicator and its computation methodology. Section 4 describes the data and the variables used in
the empirical analysis. In Section 5 we introduce the empirical strategy and discusses the results.
Section 6 concludes the paper.

2. Conceptual background and related literature

A long tradition in socio-economics literature focuses on the social gradient in health (Costa et al.,
2003; Phelan et al., 2010; Nowatzki, 2012; Marmot and Allen, 2014; Pickett and Wilkinson, 2015;
Lallo and Raitano, 2018; Corrao et al., 2020; Olsen et al., 2020).

In this perspective, cross-country differences in health are related to socio-economic dimensions as
income, wealth, education, occupation, gender, ethnicity such that people lower in the social
hierarchy have poorer health than others. However, several studies adopt a wider perspective of
analysis by examining the associations between health and institutions (Knowles and Owen 2010;
Gkiouleka et al., 2018). The latter can be distinguished into informal and formal institutions.

Informal institutions are basically identified with the social capital considered as a by-product of
social organization resulting from social cooperation, civic engagement, political participation, trust
relationships (among others, Kawachi et al., 1997; Islam et al., 2006).

The basic idea is that social capital contributes to mental well-being through a trusting environment
or through the benefits of socializing, it also improves physical health through the diffusion of
information on the effectiveness of health care and on health behaviours promoting the sense of
responsibility and thus reducing health-risky behaviours (Folland, 2008 and 2018). Recently, some
empirical studies also show that the informal institutions indicators -as social networks, social
interaction, civic engagement, trust, political participation etc. -are associated to lower mortality
rates (Nieminen et al., 2015; Pattussi et al., 2016; Singer et al., 2017) and individual self-perceived
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good health (Fiorillo and Sabatini 2015). Furthermore, the World Health Organization
acknowledges social capital as a fundamental factor to enhancing both the quality of life and
longevity (World Health Organization, 2013). Within this framework of analysis, an extensive
literature review can be found in Islam et al. (2006) and Rodgers et al. (2019).

The connection between health and institutional framework also concerns the formal institutions
broadly defined by North (1991) as ‘the rules of the game’ regulating public and private affairs and
thus influencing the individual well-being (Bjernskov et al., 2010). For example, well-functioning
legal systems and rule of law promote the right to health and the access to health care. De facto,
universal health coverage systems can only be established, financed, and monitored through
processes and structures established by law (Dingake, 2017). A good health system also requires the
control over corruption and bureaucratic inefficiency, the protection of citizens against crime, the
monitoring and the regulation of the private sector providing health care services, the government
accountability. Therefore, poor institutional environments reduce the effectiveness, efficiency and
equity of healthcare systems, negatively affecting citizens’ health status (Knowles and Owen 2010).
For example, Robinson and Keithley (2000) provide evidence that crime is an important issue for
health both at the level of care of individual victims and the substantial increase in the utilization of
health services diverting resources from other patients. Using a cross-sectional sample of 185
countries, Achim et al. (2020) show- for the period 2005-2017- that the level of corruption
significantly affects physical health (measured as life expectancy and mortality) as well as mental
health. In general, corruption in formal health institutions determines misappropriation of funds and
medical equipment, reducing the effectiveness of health sector, making access to health services
more difficult and leading to worst health outcomes (Gaitonde et al., 2016).

To assess the connection between health and institutions, the regional setting of the Italian NHS and
the evidence for the territorial heterogeneity of institutional quality offer a good basis for the
analysis.

To the best of our knowledge, only a few studies investigate the association between institutions
and health in Italy focusing on informal institutions only in the form of social interaction (Zambon
et al., 2006; Moscone et al., 2012; Fiorillo and Sabatini 2015), but evidence is mixed?.

Against this background, the paper analyses the empirical relationship between institutional quality,
measured by a macro-indicator, including elements of formal and informal institutions, and citizens’
health, measured by a composite health indicator, also considering the socio-economic and health
system characteristics.

In particular, we state the following hypotheses:

- Hpl: Higher institutional quality is associated to higher health status of population

L In particular, Zambon et al. (2006) find that difficult relations with adults and peers are associated to adolescents’
unhealthy behaviours, while Fiorillo and Sabatini (2015) highlight that the broader the set of social ties of an individual,
the better his/her health status. Instead, Moscone et al. (2012), study the influence of social interaction on patients’
choice of hospital and its relationship with some proxies of hospital quality. They do not find any significant influence
of social interaction on health outcomes.

E-PFRP N.61

2023



- Hp2: With well performing institutions and extended provision of public health services,
socio-economic conditions are no longer a driving force for the health status of citizens.

3. Assessing health: the Regional Health Status Indicator

Our investigation into the relationship between institutional quality and health is based on a
multidimensional composite indicator summarizing several components affecting the health status
of the population?. We propose a Regional Health Status Indicator (RHSI) calculated at local level
for 19 regions and 2 autonomous provinces (Bozen and Trento)® for the period 2011-2019. It is a
combination of elements relating to both objective measures of health status and self-reported
health?,

The RHSI summarizes 21 elementary variables representing core aspects of both quantity and
quality of life and health status concerning three domains: ‘Life expectancy’, ‘Mortality’ and
‘Morbidity’. Figure 1 describes the variables included in each domain and the data sources.

2 An earlier version of the indicator can be found in Antonelli M. A. and Marini G. (2022).

3 Unlike all other regions, in Trentino Alto Adige health care is managed by the two autonomous provinces, Bozen and
Trento. However, for sake of simplicity, throughout the paper we use the terms “region” or “regional” to address the
territorial units of the analysis.

4 Self-reported health is a health measure based on survey questions. Although part of the literature has pointed out that
it might be affected by self-reporting bias (see, for example, Bago d’Uva et al., 2008; Davillas et al., 2023), it remains
one of the most popular ways to measure health. Its use in the economic literature (Di Novi et al., 2019) is mainly due
to both the unavailability of alternative more objective measures and its observed predictive power for some objective
clinical health indicators (Jylhd, 2009; Doiron et al., 2015).
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Figure 1. Domains, variables and data sources of the Regional Health Status Indicator

Regional Health Status Indicator

Life expectancy Mortality Morbidi
Life expectancy at birth (years) Standardized mortality . il Ity
Life expectancy at birth in good health rates (per 10,000 inhabitants) » People with at least 1 chronic condition (per
(years) by cause of death (16 different 100 with similar characteristics)

Life expectancy at 65 without function causes) > People aged 65+ without function limits
limits (years) (standardized rate per 100 inhabitants)

Source: ISTAT Source: ISTAT Source: ISTAT

Mortality tabl
Survey of deaths and causes of Survey of the Daily life of the Italian

death (Indagine su decessi e cause di Households (Indagine multiscopo
morte) sulle famiglie - Aspetti della vita

Survey of the f the Italian
Households multiscopo

quotidiana)
sulle famigl i della vita
quotidiana)

Out of 21 variables, 4 are related to qualitative aspect of health status (‘Life expectancy at birth in
good health’, ‘Life expectancy at 65 without function limits’, ‘People with at least 1 chronic
condition’ and ‘People aged 65+ without function limits’)® and they represent the self-reported
measures of health included in the RHSI.

The remaining 17 variables represent objective measures of health included in the RHSI: ‘Life
expectancy at birth’ and ‘Standardized mortality rates’ referring to 15 causes of clinically related
deaths and 1 cause of death due to trauma, poisoning, homicide or suicide (classified as non-clinical
deaths)®.

The choice of the variables included in the RHSI is literature driven. When the health status
measure addresses to assess the general health of a population’, most clinical studies place emphasis

5> For a detailed description of these variables, please check the online help of the operating system Health for All-Italia
managed by ISTAT and the ISTAT data warehouse (i.Stat).

6 The 16 causes of death, coded according to the International Statistical Classification of Diseases, Injuries and Causes
of Death, X Revision (ICD-10) of the World Health Organization (WHQ), are: AIDS; circulatory system diseases;
digestive system diseases; diseases of the endocrine glands, nutrition and metabolism; diseases of the genitourinary
system; complications in pregnancy, childbirth and the puerperium (age 15-49); infectious diseases; diseases of the
muscular system and connective tissue; diseases of the nervous system and sense organs; diseases of the skin and
subcutaneous tissue; psychic disorders; respiratory system diseases; diseases of the blood and hematopoietic organs and
immune disorders; trauma and poisoning; cancer; other causes.

7 Bergner and Rothman (1987, p.193) point out that several measure can be adopted according to the overall aim of the
analysis. In particular, they identify 4 possible macro-questions: a) examination of health of general population; b)
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on reducing mortality rates and increasing life expectancy, both in terms of the length of life and the
number of healthy life years (Bergner and Rothman, 1987; Robine et al., 2009; Stiefel et al., 2010).
Fanshel and Bush (1970) emphasize the need for indicators based on morbidity, while Segovia et al.
(1989) include in their analysis of self-assessed health, among other variables, chronic diseases and
functional limits. This latter element is also considered in the Index of Activities of Daily Living
(ADL), an indicator providing an objective method of classifying heterogeneous groups of people
with chronic illnesses, disabilities and impairments, and of describing their health needs and
outcomes (Katz and Akpom, 1976).

From a computational perspective, we basically follow the methodology proposed by international
organizations (United Nations®, World Economic Forum®) for the computation of composite
multidimensional socio-economic indicators and applied by the economic literature (Afonso et al.,
2005; Afonso and Kazemi, 2017; Maggino, 2017; Antonelli and De Bonis, 2019; Di Bella et al.,
2021). First of all, as mortality rates and the indicator ‘People with at least 1 chronic condition’ are
naturally negative oriented (i.e., the higher the indicator, the worse the health condition), we
transform these two variables by taking their complementary value in order to have all components
of the final RHSI positive oriented (i.e., such that higher scores are associated with better health
status)®. After the transformation, the three domains can be newly defined as ‘Life expectancy’,
‘Survival’ and ‘No morbidity’. Then, to make comparison possible, each elementary variable is
standardized by its national average:

x;,‘.j".f.t = l;.pljl,i'r 1)
Lujt
where x,, ; ; . represents the value of elementary variable x,, (v = 1, ..., 21) inthe domainj (j=1,..,
3) forregioni (i =1, ..., 21) atthetime t (¢t = 2011, ..., 2019).

Finally, the last step of the computation is the aggregation of the variables and domains. As in Di
Bella et al. (2021), we apply the following aggregation rules:

]
UL,

included in domains labelled ‘Life expectancy’, ‘Survival’ and ‘No morbidity’):

° unweighted arithmetic mean of the x,, ;;, variables within each domain j (i.e. variables

examination of clinical interventions and their effects; ¢) examination of changes in the health care delivery system; d)
examination of health promotion activities and their effects.

8 See the human development composite indices -the Human Development Index (HDI), the Gender Development
Index (GDI), the Gender Inequality Index (GII), the Multidimensional Poverty Index (MPI)- available at
https://hdr.undp.org/data-center/composite-indices

9 See the Global Economic Report 2020, available at https://www.weforum.org/reports/the-global-competitiveness-

report-2020
10 On this point see also Di Bella et al (2021).
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To=1 Xyji
[, = =52 (2)

where I; ; . is the synthetic measure of the domain j (j = life_exp, surv, no_morb) for region i at time

t;

) unweighted geometric mean*! of the I;; - measures in the final RSHI; . for region i at time t:

1

RSHIEJ = (Ilife_exp,i,t ’ Isu.rv,i,t ’ Inﬂ_mﬂ?”b,i,f)g (3)

under the hypothesis of assigning equal weights to the three components (1ife exp,its Lsurvic @nd

Ino morp,it) Of the final RSHI; .. Table Al in Appendix provides the RHSI values for the years
2011-20109.

4. Data and variables

Our data are longitudinal, available annually for a period of 9 years (2011 to 2019), 19 regions and
2 autonomous provinces (Trento and Bolzano), for a total of 189 observations.

The main source of our data is ISTAT through the operating system Health for All-Italia, the data
warehouse (i.Stat) and the Benessere Equo e Sostenibile (BES) project'?. Other sources are the
Ministry of Health and the Institutional Quality Index (IQI) dataset by Nifo and Vecchione (2014
and 2015), updated up to 2019%. Table 1 presents a summary of the variables that we use in our
empirical analysis.

11 The geometric mean is recognized as a more reliable measure to summarize indicators than the arithmetic mean being
more robust against outliers (Maggino, 2017; Di Bella et al., 2021). Each domain has equal weighting for the final
indicator as in the methodology used by Afonso et al. (2005), Afonso and Kazemi (2017).

12 The “Well-Being and Sustainability’ (Benessere Equo e Sostenibile, BES) project was launched in 2010 to measure
equitable and sustainable well-being and with the aim of evaluating the progress of society not only from an economic,
but also from a social and environmental point of view. More information is available here: https://www.istat.it/en/well-
being-and-sustainability

13 The Institutional Quality Index (IQI) project was started by Nifo and Vecchione in 2014 to build a composite
indicator  that assesses Institutional —Quality in Italy. More information is available here:
https://sites.google.com/site/institutionalqualityindex/home
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Table 1. Variables description

Variable Description Source Unit
Dependent variable
RHSI Composite indicator measuring the health of the population ISTAT (derived) index
Socio-economic explanatory variables
People aged 14+ presenting at least one risky behaviour in alcohol ISTAT-BES dataset
Alcohol consumption out of the total number of people aged 14+ (std rate per https://ww\w.istat.it/it/benessere-e-sostenibilitd/la- rate
100 inhabitants) misurazione-del-benessere-(bes)/gli-indicatori-del-bes
People aged 25-64 who have completed at least upper secondary ISTAT-BES dataset
Education education (qualification not lower than ISCED level 3) out of the total https://www.istat.it/it/benessere-e-sostenibilita/la- percentage
number of individuals aged 25-64 misurazione-del-benessere-(bes)/gli-indicatori-del-bes
Total equivalent income received by the 20% of the population with ISTAT-BES dataset
Inequality the highest income out of income received by the 20% of the https://www.istat.it/it/benessere-e-sostenibilita/la- index
population with the lowest income misurazione-del-benessere-(bes)/gli-indicatori-del-bes
Unemﬁtloyme Unemployed individuals agedazig clng'iof total number of individuals ISTAT - Health for All database rate
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ISTAT-BES dataset

euro (current

Income Gross per capita disposable income https://www.istat.it/it/benessere-e-sostenibilita/la- prices)
misurazione-del-benessere-(bes)/gli-indicatori-del-bes
Old . .
population Population aged 65+ out of total population ISTAT - Health for All database percentage
Healthcare system explanatory variables
Personnel (doctors and dentists, nursing staff, technical health
Staff personnel and rehabilitation staff) employed in public healthcare ISTAT - Health for All database rate
facilities™ per 10,000 inhabitants
Hospital beds for each type of activity (acute care, long-term care and

Ordinary beds | rehabilitation) and facility (public and private accredited) per 10,000 ISTAT - Health for All database rate

inhabitants

dummy variable =
1 if the region

PdR Presence/subscription of a Piano di Rientro Ministero della Salute (derived) .
undergoes a PdR; 0
otherwise
LEA Livelli Essenziali di Assistenza (LEA) points Ministero della Salute number

Quality of institutions explanatory variables
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G Measure of the endowment of social and economic structures in Italian IQI dataset
overnment ) R o . . .
fectiveness | €dions and of the admml_stratlve capability of regional governments in o o o index
€ terms of health po||(;|e5l waste management and environment https.//sﬁes.googIe.comISItellnstltutlonalqualltylndex/dataset
Measure of perception concerning law enforcement both in terms of IQI dataset
Rule of law contract fulfilment, property rights, police forces, activities of the index
magistracy and crime levels https://sites.google.com/site/institutionalqualityindex/dataset
Institutional Quality Index measuring the overall quality of public IQI dataset
[e]} institutions at local level (including elements of formal and informal index
institutions) https://sites.google.com/site/institutionalqualityindex/dataset

* Public facilities include Aziende Ospedaliere, hospitals managed by local health authorities (ASL), university hospitals, public and private scientific research and cure centres,
classified or assimilated hospitals, residual psychiatric institutes, private institutes supervised by  ASLs, and research centres.

E-PFRP N.61

2023



11

Dependent variable

Our dependent variable is the multidimensional Regional Health Status Indicator (RHSI) calculated
at regional level and introduced in the section 3. Figure 2 represents the trend of RHSI over the time
(2011-2019) by macro areas (northern, central and southern Italy). A territorial heterogeneity
emerges among the different macro areas of the country with highest levels of the indicator for the
northern regions and lowest values for the southern ones. The central regions are in an intermediate
position. However, the RHSI is rather constant over time. The standard deviation is approximately
0.005 for each of the macro areas meaning that data are clustered around the mean.

Figure 2. RHSI over time (2011-2019) by macro areas

1.04 — M
- '/\‘\/\/\/‘

.89 —

.965 —| W

.94 —

T I I I I I l l
2011 2012 2013 2014 2015 2016 2017 2018 2019

|—0— North ~ ——@—— Centre = ——@—— South |

Source: Processing on ISTAT data.

The territorial disaggregated analysis (Figures 3, Panel A, B, C) also shows a certain heterogeneity
among territories. In all three-year periods, the lowest value characterizes southern regions
(Campania for the years 2011-2013, Sardinia for the years 2014-2016 and Calabria for 2017-2019)
while the autonomous provinces of Trentino record the highest level (Bozen for 2011-2013 and
Trento for the other years).
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Figure 3. RHSI over time (2011-2013, 2014-2016, 2017-2019) by regions

Panel A Panel B
RHSI (average 2011-2013) RHSI (average 2014-2016)
11 11
1.0 1.05
1 1
95 .85
9 9
@

Panel C

Source: Processing on ISTAT data.

Nonetheless, the comparison of the RHSI for the years 2011 and 2019 (Figure 4) shows that among
the regions facing an improvement in the health status indicator (those placed below and to the right
of the diagonal), some southern regions as Campania, Sardinia and Calabria recorded the largest

increase.

Figure 4. Regional comparison between RHSI for year 2019 vs year 2011
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Source: Processing on ISTAT data.

Independent variables
The analysis includes a set of explanatory variables, which are divided in three macro-categories:
socio-economic, healthcare system and institutional variables.
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Socio-economic variables

For the socio-economic context, we consider the variables most commonly used in the literature on
the social gradient in health. Several studies highlight empirical evidences supporting a positive
association between low income level, income inequality, low socio-economic status
(unemployment status and poor education), unhealthy behaviours (alcohol and tobacco use),
population age and health outcomes (Zimmerman and Katon, 2005; Theodossiou and Zangelidis,
2009; Ahnquist et al., 2012; Briody et al., 2020).

With regard to the Italian context, Franzini and Giannoni (2010) test the direct association between
socio-economic conditions and health status finding that population living in regions with more
poverty, more unemployment, more income inequality and unhealthy behaviours (identified with
obesity) are more likely to report poor health. These results are supported by other empirical studies
investigating the indirect relationship between poor socio-economic conditions and good health. In
particular, Landi et al. (2018) find evidence of a negative correlation between the socio-economic
context and waiting times for Italian NHS healthcare services. Indeed, individuals with lower
education and income have a higher risk of experiencing excessive waiting times, as they reduce
health care demand of patients in lower socio-economic conditions due to high opportunity costs,
threatening individual health of patients in lower socio-economic conditions. Such a negative
feature can induce patients to turn to private healthcare services. Nevertheless, the ability to pay for
private healthcare services increases with income. Despite its universal and egalitarian public
healthcare system, Italy is characterized by a pro-rich inequity in health services access and
utilization with consequent negative impact on the health status of people living in socio-economic
disadvantage (Glorioso and Subramanian, 2014; Cioffi 2021).

Other empirical contributions focus more on clinical aspects emphasising the association between
lifestyles- as alcohol and tobacco consumption (West, 2017), sedentary lifestyle and obesity
(Busutil et al., 2017)- and poor health.

Drawing from the existing research on the topic, we control for a wide set of socio-economic
variables (described in Table 1) including regional socio-economic variables (gross per capita
disposable income, unemployment, income inequality), regional demographic characteristics
(population over 65) and individual characteristics of regional population (education level and
health behaviour summarized by the alcohol consumption).

Healthcare system variables

A well-established part of the economic literature associates health outcomes with a production
process carried out by the health system through the use of productive factors such as capital and
labour (among others, Cellini et al.,, 2000; Barbetta et al., 2007; Daidone and D’Amico,
2009Colombi et al., 2017; Barra et al., 2022).

In this perspective, we consider staff employed in public care facilities and beds in public and
private accredited facilities as explanatory variables in our analysis. Both can be considered as
proxies for labour and capital inputs financed by public resources. The variable ‘Staff’ include both
medical (doctors and dentists, and nursing staff) and non-medical staff (technical health personnel
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and rehabilitation staff) employed in public healthcare facilities only and paid by the public sector,
while the variable ‘Beds’ refers to acute care, long-term care and rehabilitation beds employed in
either public or private accredited facility as both type of beds are financed by the public sector in
the Italian national healthcare service.

In addition, we also consider some other elements introduced by the reforms that have interested the
Italian national healthcare service over the years since 1978, Originally a vertically integrated
system of production and delivery, the Italian NHS has been interested over time by a progressive
decentralisation process. Regions were given greater power in the administration and organisation
of healthcare services in exchange for their acceptance of tighter budget constraints on healthcare
expenditure. Many analyses have been devoted to assess the effects of such reforms in terms of
health public expenditure (De Siano and D’Uva 2017; Di Novi et al., 2019), healthcare services
provision (Cicchetti and Gasbarrini, 2016) and citizens’ well-being (Piacenza and Turati 2014;
Cavalieri and Ferrante, 2020).

The 2001 Constitutional reform introduced an essential healthcare benefits package (defined as
Livelli Essenziali di Assistenza, LEA), guaranteed to all citizens. A national fund was established to
provide the necessary resources to the regions to deliver the LEA. Any care provided above the
LEA has to be funded through the regional budget. This reform granted more power to the regions
in terms of administrative and financial autonomy and made healthcare the joint responsibility of
different governments’ levels: the central government is responsible for defining and funding the
LEA, while the regional governments manage the organisation and delivery of healthcare services.
However, soon after the constitutional reform, some regions, due to weak managerial capacity and
poorer government accountability, failed to reach the set goals and the regional health budgets
quickly ran into severe deficits. As a consequence, the central government had to adopt severe
controls over regional healthcare spending to monitor and contain regional budgets. If the regional
budget deficit is higher than 5% of the total funding, regions formally commit themselves to
designing an industrial reorganisation programme and implementing a financial recovery plan,
known as Piano di Rientro (PdR) programme. Under the PdR regions have to identify inefficiency
areas leading to deficits and adopt appropriate measures to recover from them?®®. Within this
framework, empirical evidences show systematic regional heterogeneity both in budget
management (PdR) and supply of services (LEA) highlighting large differences in the performance
of the formal healthcare institutional framework at the regional level. To take account of these

14 The Italian NHS was founded in 1978 and was based on the principle of universal coverage. It was financed mainly
through general taxation and resources were allocated to the regions according to a capitation system. Local health
authorities (Unitd Sanitarie Locali, USLs) were responsible for managing healthcare services in a pre-defined
catchment area within the regional boundaries. In the early 1990s, a series of market-oriented reforms transformed
USLs and many major hospitals into public enterprises with strong managerial autonomy.

15 The operational programme associated with the PdR formally lasts 3 years but it can be extended, by 3 years in 3
years, until the region has completely recovered from the deficit. The implementation of the operational programme is
subject to constant monitoring by the central government to verify the effectiveness of cost-containment measures, but
also LEA provision and healthcare services delivery. If a region subject to a PdR scheme is incapable to achieve the
goals set for the first year of implementation, the national government appoints an “ad acta commissioner” to pursue the
central government targets.
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particular features of the Italian system, we include in the analysis the dummy variable PdR
meaning if region is subject or not to financial recovery plan® and the LEA scores representing the
degree of achievement of the LEA target by the region®’.

Variables measuring quality of institutions

We use the IQI introduced by Nifo and Vecchione (2014 and 2015) as proxy for the institutional
quality at local level. The structure of the 1QI is inspired to the World Governance Indicator (WGI)
proposed by Kaufmann et al. (2010), but unlike the latter, it is constructed at subnational level.
Moreover, unlike the WGI, the QI is based on statistical data from Italian Institute of Statistics and
other national research institutes (and not on perceptions survey) and it is designed on five
dimensions: 1) civic engagement, social cooperation, political participation and cultural liveliness;
2) endowment of social and economic structures at local level and the administrative capability of
regional governments in terms of health expenditure policies, waste management and environment;
3) the rule of law measured in terms of crime against persons or property, magistrate productivity,
trial times, tax evasion and shadow economy; 4) the degree of corruption as crimes committed
against the Public Administration; 5) the ability of local government to promote policies fostering
firms.

The 1QI is computed in such a way that higher values are associated to higher institutional quality*®.

The overall 1QI includes both elements of formal (from dimension two to five) and informal
institutions (first dimension) as defined in the section 2.

Our choice of the IQI as an indicator of local institutional quality is corroborated by the economic
literature that employs it extensively in various contexts of analysis (Ferrara and Nistico 2019;
D’Ingiullo and Evangelista 2020; Del Monte et al., 2022; Peir6-Palomino and Perugini 2022;
Amendola et al., 2023). The correlation between the RHSI, the general indicator of institutional
quality (IQI) and some of its components (‘Government effectiveness’ and ‘Rule of law’) used in
the analysis is visually supported (Figure 5) and the Pearson correlation coefficients confirm its
statistical significance (Table 2).

16 Qver the period 2011-2019, eight of 21 regions were involved in the PdR programme: Abruzzo, Apulia, Calabria,
Campania, Lazio, Molise, Piedmont and Sicily.

17 The certification of compliance related to the “maintenance in the provision of LEA (Livelli Essenziali di
Assistenza)” area occurs through the use of a defined set of indicators concerning assistance activities in living and
working environments, territorial assistance, and hospital assistance. All indicators are collected in a grid (called the
LEA Grid) that allows for understanding and grasping, as a whole, the diversities and the uneven level of provision of
assistance levels. The overall evaluation methodology includes a weighting system that assigns a reference weight to
each indicator and assigns scores based on the level reached by the region compared to national standards. With respect
to the final scores LEA, a region can be classified as: compliant (when the final score is >160), compliant with reserve
(when the final score is >130 but <160) and critical (i.e. not compliant when the final score is <130). Annually, the set
of indicators is subject to review by a group of experts. More information available here:
https://www.salute.gov.it/portale/lea/menuContenutol ea.jsp?lingua=italiano&area=Lea&menu=leaEssn

18 Further details on the items of the 1QI and the procedure of calculation is available on
https://sites.google.com/site/institutionalqualityindex/home?pli=1
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In particular, the data
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Source: Processing on ISTAT and |QI data.

reveal values of correlation coefficients between health and IQI or its

component ‘Rule of law’ higher than 0.75, while the correlation between RHSI and ‘Government
effectiveness’ is much lower but still significant.

Table 2. Pairwise correlation coefficients

RHSI 101 hotveness o
RHSI 1.0000
10l 0.7881 1.0000
(0.00000)
Sf?g’;:c;é:: 0.3982 0.6617 1.0000
(0.00000)  (0.00000)
Rule of law 0.7793 0.9036 0.3363 1.0000
(0.00000)  (0.00000)  (0.00000)
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The descriptive statistics are reported in Table 3. On average the RHSI is rather stable over time, as
already discussed above with the support of graphs (see Figures 2 and 3). Regarding socio-
economic explanatory variables, on average 18 individuals, out of 100 with the same characteristics,
may present at least one risky behaviour in alcohol consumption, with peaks of more than 20
individuals especially in northern regions. On average, 60% of the individuals aged 25-64 has got at
least a secondary school certification with peaks of 65-70% in Lazio (centre) and Trento (north) but
also very low percentages in Apulia, Sicily and Sardinia (less than 50%). On average, inequality,
measured by the ratio between income received by the 20% of the richest population and income
received by the 20% of the poorest population, is equal to 5 meaning that for every rich individual
at the top of the income distribution, there are 5 poor individuals at the bottom of the distribution,
with peaks of 10 in Campania and Sicily and generally higher than the average in all southern
regions. On average 11 individuals of out 100 with the same characteristics is unemployed with
peaks of almost 23 in Calabria and Sicily. On average, gross per capita disposable income is almost
18,000 euro, with northern regions richer (20,000 euro) than southern ones (14,000). 22% of the
total population is aged 65+, with Liguria (north) being the oldest region: on average, almost 28%
of the total population is classified as old. Regarding healthcare system explanatory variables, on
average per 10,000 inhabitants there are 95 doctors and dentists, nursing staff, technical health
personnel and rehabilitation staff employed in public healthcare facilities and almost 33 hospital
beds. Between 2011 and 2016 eight regions were subject to a restructuring programme (Piano di
Rientro), namely Abruzzo, Apulia, Calabria, Campania, Lazio, Molise, Piedmont and Sicily, while
from 2017 onwards Piedmont exited the programme having successfully recovered. Despite being
on average fully compliant with respect to LEA (173 points), compliance is not stable over time and
many regions become complaint with reserve or critical over the period 2011-2019, as also proved
by the high standard deviation (30 points). Regarding quality of institutions explanatory variables,
perception concerning law enforcement is generally higher that endowment of social and economic
structures and of the administrative capability of regional governments in terms of health policies,
waste management and environment (0.588 vs 0.402), while overall quality of public institutions at
local level (including elements of formal and informal institutions) is pretty higher (0.607).
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Table 3. Summary statistics. Italy, years 2011-2019
Variable Mean Std. Dev. Min. Max. N

RHSI 0.99950  0.04149 0.88689  1.09956 189

Socio-economic explanatory variables

Alcohol 18.191 3.989 9.200 29.500 189
Education 60.283 6.768 46.300 71.100 189
Inequality 5.216 1.254 3.300 10.000 189
Unemployment 11.136 5.248 2.890 23.420 189
Income 17935 3630 11997 26852 189
Old population 22.410 2.445 16.289 28.654 189

Healthcare system explanatory variables

Staff 95.220 22.183 53.620 168.250 189
Ordinary beds 32.704 4.035 20.870 42.660 189
PdR 0.365 0.483 0 1 189
LEA 173.333 30.139 101 222 189
Quality of institutions explanatory

variables

101 0.607 0.242 0.072 1 189
Government effectiveness 0.402 0.178 0 0.690 189
Rule of law 0.588 0.242 0.068 1 189

5. Empirical strategy and results

To investigate the determinants of the health status, we estimate an econometric model where the
main variable of interest is the RHSI and the main controls are the socio-economic variables
(‘Alcohol’, ‘Education’, ‘Inequality’, ‘Unemployment’, ‘Income’ and ‘Old population’), the
variables characterising the healthcare system (‘Staff’, ‘Beds’, ‘PdR’ and ‘LEA’) and the measures
for the quality of local institutions (‘IQI’, ‘Government effectiveness’ and ‘Rule of law’) previously
described.
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In the first part of the analysis, to reduce data dimensionality and overcome potential
multicollinearity issues, we use the principal component analysis (PCA) applied to our socio-
economic variables. The basic idea of PCA is to describe the variation of a multivariate dataset
through uncorrelated linear combinations of the original variables. It is a technique that reduces the
number of variables involved in the analysis and thus widely used to summarize multiple indicators
of socio-economic contexts. Generally, the first few components represent most of the variation of
the original dataset. We include in our empirical analysis the first principal component -the only one
with eigenvalue greater than one (3.8)- explaining more than 60% of the variation of the six original
variables. It can be interpreted as a proxy of the socio-economic well-being. We also run the
Kaiser—Meyer—Olkin (KMO) test to check the overall consistency of the PCA in representing our
data. The test gives an overall KMO value equal to 0.79 with partial values for each variables
greater than 0.75. Given the general PCA validation threshold of 0.6 (Kaiser and Rice, 1974), we
conclude that the method can be applied to the original data without information loss. Detailed
results on PCA are available upon request.

The fitted scores of the first component, saved and labelled as PCA, are then used in the second part
of the empirical analysis in which we focus on the analysis of the effects of institutions on the
RHSI, controlling for productive factors such as capital (beds) and labour (staff) and health system
policy variables (LEA and PdR).

The baseline model specification has the following form:

Yie = a+ B1SE; + BoHS; + B3sHP; + B4 INST; +v; + py + €54 (4)

where y; . is the RHSI observed in region i at year t, and 5, to g, are our coefficients of interest that

capture the effect of change in the explanatory variables on the health status for region i at year t. In
particular, SE;, refers to the set of socio-economic variables, measured by the fitted scores of the

first component of the PCA; HS;, refers to the healthcare system explanatory variables, i.e.
personnel employed in public healthcare facilities and hospital beds; HP;, refers to the policy
variables, PAR dummy and LEA points; and INST;; represents the explanatory variables measuring

the quality of the institutions, i.e. the IQI and its components ‘Government effectiveness’ and ‘Rule
of law’. Finally, y, is a discrete variable taking values 1 to 21 and identifying the regions, x, is a

discrete time variable taking values 2011 to 2019 and ¢;; is the overall error term for region i at year
t.

The empirical specification (4) is first estimated using the pooled OLS estimator with robust
standard errors clustered at regional level. However, due to the heteroskedasticity issue and to
choose the most efficient estimation strategy, we perform both the Breusch—Pagan Lagrange
multiplier test (1980) and the Hausman test (1978). In particular, the Hausman test reveals that the
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random effect estimation model can be considered appropriate (Prob > x? = 0.5). Random effects

(RE) models, however, could suffer from cross-sectional dependence in the errors caused by
possible common unobserved factors (De Hoyos and Sarafidis, 2006). To overcome this problem,
given that the number of groups (21) is greater than the number of time periods (9), we improve our
empirical strategy by relying on the panel corrected standard error (PCSE) (Beck and Katz, 1995)
(Columns (11) and (12)).

We run our regressions on a balanced panel of 21 regions over the period 2011-2019. Results are
reported in Table 4 in which controls are introduced by blocks.

In Column (1) we simply focus on the effect of the PCA scores. The socio-economic context is
positively correlated to the health status. In particular, an improvement in the general socio-
economic context determines an increase in the RHSI by 0.02 points. This result is in line with the
literature on the social gradient in health supporting a positive association between low socio-
economic status (unemployment status and poor education), low income level, high income
inequality, aging population and health outcomes (Franzini and Giannoni, 2010).

In Columns (2) and (3) we add variables describing the national health system. Both personnel
employed in public healthcare facilities and hospital ordinary beds have a positive effect on RHSI,
in line with the economic literature (Cellini et al., 2000; Barbetta et al., 2007; Daidone and
D’Amico, 2009; Atella et al., 2012; Colombi et al., 2017; Barra et al., 2022) modelling the
healthcare system as a “production system” of health outcomes carried out through the use of
productive factors such as capital (for example beds) and labour (for example staff employed in
healthcare facilities). However, at this stage of the analysis, only the variable ‘Staff? is significant.

In Column (4) we also account for policy variables. The coefficient of the PdR variable is positive
and significant. However, this finding requires a cautious interpretation. The empirical literature on
this issue highlights that the impact of PdR programmes on citizens’ health is quite sensitive to the
health status indicator adopted and some results appear to be contradictory®®. In this complex
framework, we are aware that our finding may be dependent on the composite health indicator used
and that more in-depth analyses are needed to investigate in detail the impact of financial recovery
plans on disaggregated health status measures. This is not, of course, the focus of our research
which aims to evaluate instead the relationship between institutional quality and health. The PdR
variable is therefore introduced as a mere control and in our analysis it captures the possible effect
of rationing healthcare spending on a macro health status indicator summarizing numerous health
dimensions. For specific analyses on the PdR effects, see the cited literature.

Results on the LEA variable points out that the more compliant the region is with the national
health care targets, the higher the level of essential assistance provided, the higher the RHSI
(Cavalieri and Ferrante, 2020).

19 Just to mention the main recent contributions, Depalo (2019) estimates the effects of PdR programmes on general
mortality rates, Arca et al. (2020) on amenable mortality by cause and sex, Cirulli and Marini (2023) on a broad set of
health indicators, accounting for several dimensions of both physical and psychological diseases and including mortality
by cause and age, life expectancy, and morbidity indicators.
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Finally, in Columns (5)-(8) we also take into account variables measuring the quality of the
institutions. First of all, we acknowledge the loss of significance of the PCA scores. This is
probably due to the fact that in regions characterized by high institutional quality and a better
matching with the health care provision national target the socio-economic context becomes less
significant. This confirms our second hypothesis (Hp2: With well performing institutions and
extended provision of public health services, socio-economic conditions are no longer a driving
force for the health status of citizens). We first look at the effect of the general 1QI: the higher the
quality of institutions, the higher the effect on health status. In particular, an improvement in the
quality of the institutions determines an increase in the RHSI by 0.10 points. As a robustness check,
we also use alternative measures of institutional quality by looking at some components of the
Institutional Quality Index. In particular, we focus on the ‘Government effectiveness’ component
that contains some elements of informal institutions (the endowment of social and economic
facilities) as well as some variables related to the regional healthcare systems (the regional
healthcare deficit) and to environmental context (i.e., the separate waste collection and the urban
environment index) affecting health and on the ‘Rule of law’ components that contains element of
formal institutions (ruled by law and regulation) and summarises data on crime against persons or
property, magistrate productivity, trial times, tax evasion and shadow economy (Nifo and
Vecchione, 2014 and 2015). We find similar results. All the coefficients of the variables measuring
quality of the institutions are highly significant and the positive sign indicates that RHSI increases
with increasing quality of regional institutions. In particular, an improvement in the capability of
local governments in terms of health policies, waste management and environment determines an
increase in the RHSI by 0.04 points; an improvement in the perception concerning law enforcement
determines an increase in the RHSI by 0.08 points. These results are confirmed even when we
introduce a time variable and a variable identifying the region: across the country, health improves
over time; within the country, health worsens as we move from the north to the south of the country.
These results confirm the first hypothesis set in section 2 (Hpl: Higher institutional quality is
associated to higher health status of population).

These results are also confirmed using the RE estimator (Columns (9) and (10)) and the PCSE
regression (Columns (11) and (12)).

The low value of the R? in Column (1) suggests that the explanatory power of PCA scores is quite
low (0.613), compared to the R? in Columns (2)-(4) and (5)-(8). Both the national health system
characteristics (between 0.628 and 0.663) and the quality of the institutions (between 0.717 and
0.736) appear to have a crucial role in shaping the RHSI. Moving to the RE model, the percent of
the variance in the RHSI explained by this model is consistent with the variance explained by the
pooled OLS model: 0.713 versus 0.717 when using the 1QI; 0.729 versus 0.726 when using the QI
components.
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We also report the F-test or the Wald ¥ to test whether all coefficients in the model are jointly
different from zero. This test is always passed in Columns (5)-(10).
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€Y (2) (3) 4) (5) (6 (7 (8) 9 (10) (1n (12)
Socio-economic component
PCA 0.01657*** 0.01336*** 0.01244*** 0.01051*** 0.00130 0.00065 -0.00052 0.00005 0.00284 0.00182 0.00130 0.00065
(0.00097) (0.00156) (0.00173) (0.00216) (0.00241) (0.00230) (0.00255) (0.00242) (0.00259) (0.00223) (0.00190) (0.00182)
Variables relative to the health system resources
Staff 0.00037** 0.00028* 0.00056*** 0.00068*** 0.00072%*** 0.00058*** 0.00064*** 0.00050*** 0.00055*** 0.00068*** 0.00072%***
(0.00015) (0.00015) (0.00017) (0.00015) (0.00016) (0.00015) (0.00016) (0.00014) (0.00015) (0.00016) (0.00016)
Beds 0.00124 0.00149* 0.00090 0.00109* 0.00097 0.00093 0.00101 0.00123** 0.00090 0.00109*
(0.00075) (0.00077) (0.00067) (0.00066) (0.00069) (0.00071) (0.00064) (0.00057) (0.00063) (0.00059)
Policy variables
PdR 0.01510%** 0.02235%** 0.02158*** 0.01796*** 0.01823*** 0.01601** 0.01697*** 0.02235%** 0.02158***
(0.00543) (0.00518) (0.00491) (0.00516) (0.00510) (0.00769) (0.00593) (0.00457) (0.00443)
LEA 0.00023*** 0.00016** 0.00020** 0.00016* 0.00021** 0.00015** 0.00017** 0.00016** 0.00020***
(0.00009) (0.00008) (0.00008) (0.00008) (0.00009) (0.00007) (0.00007) (0.00007) (0.00008)
Variables measuring quality of public institutions
1QI 0.09619*** 0.07559*** 0.08428*** 0.09619***
(0.01465) (0.01623) (0.02014) (0.01379)
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Government
effectiveness 0.03839* 0.02875* 0.03432% 0.03839***
(0.01243) (0.01363) (0.01534) (0.00965)
Rule of law 0.08150*** 0.06437*** 0.07766*** 0.08150%**
(0.01325) (0.01350) (0.01805) (0.01338)
Regional and time controls
id -0.00156***  -0.00119**
(0.00049) (0.00049)
year 0.00041 -0.00020
(0.00072) (0.00071)
Constant 0.99950*** 0.96472%** 0.93268*** 0.85230***  0.81068***  0.78816*** 0.01531 1.23773 0.83590%** 0.81187*** 0.81068*** 0.78816***
(0.00188) (0.01431) (0.02469) (0.03306) (0.03079) (0.03037) (1.45113) (1.43100) (0.02807) (0.02531) (0.02480) (0.02702)
Observations 189 189 189 189 189 189 189 189 189 189 189 189
R-squared 0.61298 0.62817 0.63532 0.66292 0.71727 0.72894 0.73280 0.73648 0.7133 0.7264 0.71727 0.72894
Groups 21 21 21 21
F(1,187) = F(2,186) = F(3,185) = F(5,183) = F(6,182) = F(7,181) = F(8,180) = F(9,179)=  Wald chi2(6) =  Wald chi2(7) = Wald chi2(6) = Wald chi2(7) =
294.06 153.45 110.39 73.69 83.42 75.39 69.48 62.70 290.65 481.49 1048.92 910.48
F-stat. or Wald y 2
Prob >F = Prob > F = Prob >F = Prob >F = Prob > F = Prob >F = Prob >F = Prob >F = Prob > chi2 = Prob > chi2 = Prob > chi2 = Prob > chi2 =
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Note: Robust Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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6. Conclusions

This paper assessed whether the health status of the Italian population measured at regional level is
affected by quality of the government and of its institutions. The analysis departs from the
construction of a multidimensional composite indicator of the health status, summarizing several
components affecting the health status of the population and built on the combination of elements
relating to both objective measures of health status and self-reported health, while quality of public
institutions is measured through the 1QI proposed by Nifo and Vecchione (2014 and 2015) and
based on statistical data (and not on perceptions survey).

The economic literature highlights strong disparities across regions both in terms of inequality,
healthcare facilities, health status and quality of the institutions, with the central-northern regions
outnumbering those in the south. Against this background, our analysis contributes to the literature
showing that institutional quality is an important driver for population health status. In particular,
the analysis points out that with well-functioning local (regional) institutions and adequate local
(regional) provision of public health care the role of socio-economic status becomes less important.
Therefore, more effort should be made to increase the quality of local institutions in regions where
this is lower. Such increase can be achieved, for example, by investing on the quality of human
capital engaged in local public administrations, by training and focusing on more educated and
skilled personnel. In other words, when institutions are efficient and effective and the local health
care services is coherent with national guidelines (i.e. regions are compliant in terms of national
targets set by the LEA Grid), then socio-economic differences in terms of education, income, or
poverty become secondary drivers and have less impact on heath.

Policy makers should therefore re-think the institutional agenda on health inequalities and set
investments on intersectionality, i.e. on an integrated ground to consider the multiple factors
involved in shaping the health conditions, from individual socio-economic characteristics and social
position to the role of institutions. Thus, investing on quality of institutions and ensuring adequate
provision of local services could be a further policy instrument to fight inequalities from a different
angle. Our analysis could be further delved into and that this calls for future research. A possible
extension of the analysis concerns the investigation of the role of public institutions in the post-
COVID era with the purpose to understand whether the pandemic has had an effect on the
relationship between health status and institutional quality. However, data availability is so limited
that we currently have to postpone this analysis for the future.

E-PFRP N.61

2023



26

Appendix
Table Al. The Regional Health Status Indicator
Territorial
snits 2011 2012 2013 2014 2015 2016 2017 2018 2019
Abruzzo 1.03500 | 0.96510 | 0.97419 | 0.99414 | 0.99221 | 0.95643 | 1.00502 | 1.01691 0.98557
Aosta Valley 1.02177 | 1.03756 | 1.02903 | 1.05196 | 0.96729 | 1.02576 | 1.06555 | 1.03068 1.03762
Apulia 0.98103 | 0.98257 | 0.94420 | 0.96595 | 0.96940 | 0.98033 | 1.01120 | 0.97542 0.98306
Basilicata 0.99895 | 0.93927 | 0.94998 | 0.98298 | 1.00158 | 0.98457 | 0.93176 | 0.93054 | 0.95402
Bolzen 1.04370 | 1.06967 | 1.09956 | 1.00323 | 1.06680 | 1.01948 | 1.04963 | 1.06524 1.05009
Calabria 0.90198 | 0.95551 | 0.90585 | 0.91853 | 0.93167 | 0.93306 | 0.88990 | 0.93594 | 0.93294
Campania 0.95195 | 0.94034 | 0.93020 | 0.94501 | 0.92956 | 0.96575 | 0.92303 | 0.96311 0.98253
Emilia
Romagna 0.99511 | 0.98411 | 1.05717 | 1.04666 | 1.00897 | 1.03504 | 1.01851 | 0.99683 1.01328
F. V. Giulia 1.00350 | 1.02423 | 1.03283 | 1.01160 | 1.02322 | 1.05374 | 1.01720 | 1.00637 1.02831
Lazio 0.97951 | 1.01969 | 0.98683 | 0.99377 | 1.00067 | 0.99575 | 0.99913 | 1.01382 0.99657
Liguria 1.04301 | 1.00780 | 1.03726 | 1.02963 | 1.00429 | 1.04931 | 1.01336 | 1.02539 0.99719
Lombardy 1.03177 | 1.00815 | 1.03793 | 1.02038 | 1.04431 | 1.04583 | 1.02817 | 1.01704 1.02125
Marche 1.04937 | 1.01737 | 1.01086 | 1.00880 | 0.97803 | 1.00676 | 1.03290 | 1.01325 1.01034
Molise 0.96870 | 1.01385 | 0.98714 | 1.04655 | 0.99735 | 0.98379 | 1.01363 | 1.00106 1.00072
Piedmont 1.03023 | 1.02489 | 1.01691 | 1.03486 | 1.02496 | 1.02383 | 1.02122 | 1.03058 1.01635
Sardinia 0.92882 | 0.94610 | 0.94408 | 0.88689 | 0.95672 | 0.91009 | 0.97167 | 0.95802 0.95921
Sicily 0.94594 | 0.95288 | 0.96402 | 0.94907 | 0.93829 | 0.94051 | 0.92538 | 0.96760 0.94272
Trento 1.07941 | 1.05649 | 1.04786 | 1.08125 | 1.05582 | 1.06255 | 1.06575 | 1.05229 1.05566
Tuscany 1.01408 | 1.03417 | 1.03919 | 1.00749 | 1.05567 | 1.03136 | 1.03089 | 1.02492 1.01191
Umbria 0.97489 | 0.98291 | 0.99414 | 1.00201 | 1.02725 | 0.96749 | 0.96366 | 0.94820 1.00054
Veneto 1.01084 | 1.02817 | 0.99816 | 1.00598 | 1.01652 | 1.01739 | 1.00964 | 1.01824 1.01388
Source: our elaboration on ISTAT data.
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