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BUSINESS INTELLIGENCE FOR ANALYSING ISTAT HUMAN
RESOURCES DATA BASE

Alessandra Dentini, lole Zeppierit

Abstract. In the recent years, the use of administrative data plays a central role in
Official Statistics for reducing statistical burden. The internal administrative data
could represent a strong tool to increase efficiency of management system. Using
Business Intelligence techniques, the Italian Institute of Statistics (Istat) Duty Travel
database is analysed in order to realise strategic information for stipulating
agreements with transport suppliers. This innovative approach in Public
Administration allows exploiting data that have a strong benefit in order to allow
substantial financial savings to be allocated to scientific research.

1. Introduction.

The Italian Institute of Statistics (Istat) provides the official information for
understanding and deciding the complex reality of Italy. Istat carries out surveys
(exhaustive and sample) and collects data from different official sources. In this
paper, an administrative database for internal use is treated to show the power of the
Business Intelligence for increasing the efficiency of the management system. It is
not just a tool for understanding the “status quo” of Istat Human Resources (HR) but
it is a set of statistical analysis to construct a strategy for improving the “idea” of
modern Public Administration.

The Business Intelligence (BI) is a technology-driven process for analyzing data
and delivering actionable information that helps executives, managers and workers
make informed business decisions. As part of the Bl process, organizations collect
data from internal IT systems and external sources, prepare it for analysis, run
queries against the data and create data visualizations, Bl dashboards and reports to
make the analytics results available to business users for operational decision-
making and strategic planning.

! The paper is the results of the common work of the authors. In particular, A. Dentini has written
Sections 2, 4 and 5; |. Zeppieri has written Sections 1 and 3.
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The duty travel information selected from administrative Istat database are made
up of a several variables which include employee identification data (registration
number, profile, staffing plan), duty travel administrative data (number of
assignments, duration, destination, object, and institution visited, cost center) and
finally, the detail of the cost items for single duty travel expenditure (type of
transport, board and lodging). The data analysis covers the years 2009-2022 (thirteen
years of time series!) even if the last years have not presented many duty travels due
to Covid pandemic.

The first phase towards the construction of the database involved the
transposition of the raw matrix to obtain the single duty travel for each record (row).
The statistical analyzes used have extracted from a very large matrix of unstructured
administrative data the information necessary to design strategic company policies
aimed at saving and investing towards new strategies for enhancing professional
skills. In fact, the ability to reduce the costs of missions through the signing of
agreements with service providers is a goal that Istat will pursue in the coming years.

The paper is one of the first example of Business Intelligence (BI) in Istat, in
which data purely used for administrative matters are used to obtain useful
information for the management of activities, economic savings policies, relations
with other institutional organizations and much more. We are talking about a wealth
of information to be exploited to increase the effectiveness of some internal and
external processes of the Istat. The paper is structured as follows. In the second
section, the approach of BI in the Public Administration is presented; in the third
section, the database construction is focused; in the fourth section the results of Bl
techniques are presented, and, in the last section, the concluding remarks are
highlighted.

2. Business Intelligence in the Public Administration.

In addition, in the light of the regulatory reforms, the Public Administration is
today engaged in a renewal process that focuses on the internal efficiency of each
individual administration, on greater transparency and on more accessible, flexible
and timely services, to facilitate the relationship between the public and citizen.

These levers drive the Public Administration to equip itself with tools for decision
support, with regard to Business Intelligence as a solution capable of combining
planning and strategic control, as well as the analysis of processes and the detection
of recurring phenomena, with all the implications relating to their territorial
dimension. The Business Intelligence (BI) is a technology-driven process for
analysing data and delivering actionable information that helps executives, managers
and workers make informed business decisions. As part of the Bl process,
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institutions collect data from internal Information Technology systems (IT) and from
external sources, prepare it for analysis, run queries against the data and create data
visualizations, Bl dashboards and reports to make the analytics results available to
business users for operational decision-making and strategic planning (De Vivo,
Polzonetti, Tapanelli, 2011).

In recent years, business intelligence has developed to include more processes
and activities to enable performance improvement. Such processes include a
statistical approach.

» Data Mining: Use databases, statistics, and machine learning to uncover trends
in large datasets.

* Reporting: Sharing data analytics with stakeholders so they can draw
conclusions and make decisions.

¢ Performance metrics and benchmarking: Compare current performance data
with historical data to monitor performance against goals. Typically, this is done
using custom dashboards.

* Descriptive analytics: Using preliminary data analytics to understand what
happened.

* Query Execution: Querying data with specific questions, for which Bl extracts
answers from datasets.

» Statistical analysis: starting from the results of the descriptive analysis, further
exploration of the data using statistics, for example in relation to how and why a
certain trend has occurred.

* Data visualization: Transform data analysis into visual representations, such as
graphs, charts and histograms, for easier data consumption.

* Visual analytics: Exploration of data through visual representations to
communicate information on the fly and follow the flow of analysis.

* Data Preparation: Compiling various data sources, identifying their dimensions
and measurements, and preparing them for data analysis.

The Corporate Information System (URBI) collects, organizes, processes, and

manages the data necessary for running Istat. Such data can be produced directly
within Istat in the various business processes or be acquired because of relationships
with external parties.
Similarly, such data can be intended for internal consumption or be intended for
external purposes. URBI consists of a computerized part called Business Information
System (BIS) and a non-automated part. The components (both computerized and
not) of a Corporate Information System (URBI) can be divided into two categories
according to their purpose:

1) components for the support of operational activity. This part of the URBI is

responsible for archiving, managing and processing all the information for
carrying out daily activities.
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2) decision support components. This part of the URBI concerns management,

production and archiving to support managers in strategic choices.

Internally, URBI presents a series of data that are redundant and non-coherent,
consequently they are not supportive for decision-making choices.

In this case, the "data" is different from the "information". In fact, the terms
“data” and “information” are sometimes used interchangeably, but they are not the
same. In general, data is defined as individual facts (without meaning), while
information is the organization and interpretation of those facts: information puts
those facts into context. Data is unorganized, while information is structured or
organized. Information is an uncountable noun, while data is a mass noun. Data is
not typically useful on its own, but information is. By carrying out operations of
aggregation and interpretation of the data present in the Human Resources Database,
we transform them into information useful for analysis and for the choice of strategic
decisions.

Figure 1 represents one of the main objectives of Bl, i.e., the enhancement of
information starting from unstructured data systems. This enhancement translates,
through a work process, into a sharp reduction in costs in management terms. We
want to extract information from the vast amount of operational data present in
corporate IT systems using two techniques: data warehouse and data mining. This
does not involve entering new data into the corporate IT system but is responsible
for reorganizing, integrating, filtering, aggregating data already available to obtain
strategic information (or summary data). In detail, in our case study, the information
system (URBI) contains a lot of information in an unstructured and inconsistent way
so that the information value is very low, and the cost reduction objective is far away.
By selecting a series of variables so that indicators can be constructed, it is possible
to develop many statistical analyzes and, therefore, to produce reports useful for
identifying intervention policies on Istat's organizational management. The last step
involves the exploitation of these policies in order to undertake strategic decisions
with a high information content for the Institute with a view to reducing costs and
investing the savings obtained in other research activities. Therefore, thanks to Bl,
as the value of information increases, the cost of processes decreases.
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Figure 1 — The same data but...with more value
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3. Data source and database construction

The Human Resources sector of Istat has been using URBI Smart as a
management operating system since 2016. The application system manages various
areas of human resources, including the legal and accounting management of
employee duty travel and external staff who carry out activities for the Institute. In
order to build a database that is statistically informative for the study of duty travel
in Istat, it is necessary to review the work process divided into phases, starting from
the rationalization of the information present in URBI in order to select the variables
to be analysed for statistical purposes. The goal is to transform an administrative
database, made up of multiple management variables, mainly used as a repository of
administrative data, into a statistical database, capable of making the data classifiable
and usable for statistical purposes. The duty travel information selected from URBI
are made up of a several variables which include employee identification data
(registration number, profile, staffing plan), duty travel administrative data (number
of assignments, duration, destination, object and institution visited, cost centre) and
finally, the detail of the cost items for single duty travel expenditure (type of
transport, board and lodging). The data analysis covered the period 2009-2019
(eleven years) since this last year essentially represented the end of the duty travel
due to the health emergency. The first phase towards the construction of the database
involved the transposition of the raw matrix in order to obtain the single duty travel
for each record (row) (Dentini, Mazziotta, Zeppieri, 2022).
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Subsequently, the matrix underwent some changes summarized as follows:
» normalization of the cost items of duty travel for the years 2009 and 2015 when
the management information system was different (SIGED was before URBI);
* normalization of the “Destination” variable in foreign countries and Italy, with
a further subdivision by region, province and municipality;
* normalization of the “Destination” variable since the names of the destinations
themselves were registered in a non-univocal way;
* normalization of the "Object of the duty travel" variable into four categories:
o scientific meeting;
o training;
o internal meeting;
o other institutional activities.
» classification by items of expenditure (travel, food and accommodation).

Table 1 — Departures from Rome.

Departures from

Arrivals Rome ...in percentage
Ancona 116 3,3
Bari 117 3,3
Bologna 474 13,5
Cagliari 109 31
Campobasso 63 1,8
Catanzaro 41 1,2
Firenze 415 11,9
Genova 104 3,0
Mestre 6 0,2
Milano 812 23,2
Napoli 473 13,5
Palermo 249 7,1
Perugia 98 2,8
Pescara 10 0,3
Potenza 6 0,2
Torino 159 45
Trieste 71 2,0
Cagliari 109 3,1
Venezia 179 51
Total 3.502 100,0

Our elaborations on Duty travel data base.
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4. Results

In order to study the characteristics of duty travel, it is necessary to select from
the database created a subset that focuses attention on the most important cases. In
this regard, only the regional capitals are considered. Therefore, a double-entry table
(not presented in the paper for reasons of size, 19x19) provides all duty travel to and
from the cities hosting Istat regional offices. Just over twenty thousand routes in
eleven years are considered. Of these, about eleven thousand routes insist on Rome,
which, obviously, is the main headquarters of the National Institute of Statistics.

In table 1, the main destinations from Rome are presented; over time, 23.2% of
the routes are towards Milan, 13.5% towards Naples and Bologna, 11.9% towards
Florence. Palermo (7.1%), Venice- Mestre (5.3%) and Tourin (4.5%) present lower
values than the cities already mentioned.

Table 2 — Arrivals to Rome.

Departures Arrivals to .

from... Rome -1 percentage
Ancona 346 6,2
Bari 599 10,8
Bologna 330 59
Cagliari 319 57
Campobasso 156 28
Catanzaro 238 43
Firenze 477 8,6
Genova 275 4.9
Mestre 248 45
Milano 309 5,6
Napoli 487 8,8
Palermo 352 6,3
Perugia 252 45
Pescara 357 6.4
Potenza 263 47
Torino 249 45
Trieste 246 44
Venezia 57 10
Total 5.560 100,0

Our elaborations on Duty travel data base.

In Table 2, the main departure cities for Rome are presented; in eleven years, if
we exclude Bari (almost 11%), Naples and Florence (almost 9%) which show
outliers, all the other cities (including Milan) have a constant distribution of trips to
Rome (about 5%). In fact, even the values of Venice and Mestre, if added together,
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reach approximately this value. It seems interesting to study the situation of the route
from Milan to Rome; in fact, the percentage (equal to 5.6%) is lower than other
smaller cities that have smaller territorial offices. Probably because the Istat office
in Milan (representing Lombardy) has such a high importance that it is more
attractive than others. Moreover, for this reason, it organizes many events and has a
higher number of incoming rather than outgoing duty travel.

Table 3 — The cities most reached by Rome over time.

Departures

from Rome Bologna  Florence Milan Naples
2009 53 42 89 30
2010 48 41 56 20
2011 80 37 47 18
2012 55 24 52 62
2013 66 58 108 41
2014 40 30 71 59
2015 36 37 101 41
2016 23 32 57 75
2017 36 50 51 30
2018 19 25 66 48
2019 18 39 114 49
Total 474 415 812 473

Our elaborations on Duty travel data base.

Table 3 shows the major destinations reached by Istat workers whose place of
work is Rome; these destinations are easily reachable by train, which is the most
used compared to the plane, which is practically unused. The use of the train has also
been encouraged by the increase in High-Speed Train (HST) over time. The
frequency over the years towards these destinations appears to be constant.

There are peaks for Milan in 2013 and 2019; this phenomenon is due to two editions
of Census of Companies that sees Milan as an operational hub.

The Table 4 shows that the most used vector is the train. With approximately
23,000 duty travel in Italy from 2009 to 2019, there is a constant trend between
64.2% and 78.2%, except for 2011 where the use of the train drops to 43, 5% and
increases the use of plane (19.6%). This phenomenon can be connected to the
Population Census was carried out for the last time in the traditional way. The greater
use of the plane is also due to more destinations in the same duty travel.
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Table 4 — Trasportations in percentage

Trasportations

in percentage Plaine Train Boath
2009 13,9 64,2 0,0
2010 12,6 69,5 0,0
2011 19,6 435 0,0
2012 8,1 64,8 0,1
2013 9,7 78,2 0,0
2014 13,2 74,8 0,2
2015 12,6 68,1 0,1
2016 10,6 76,3 0,1
2017 16,1 68,2 0,2
2018 6,6 62,1 0,1
2019 59 64,5 0,0

Our elaborations on Duty travel data base.

Figure 2 — Of duty travel during and after Covid.
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Our elaborations on Duty travel data base.

The SARS-CoV-2 pandemic emergency of 2020 prompted the Public
Administrations to adopt gradual and timely managerial, organizational and
technical choices for the protection of the health and safety of workers from this new
risk, also limiting duty travel (Camisasca, Pietrantonio E., Magro, Arborea, Fabiani,
Giordano, Pietrantonio M., Sparano, 2022). Before the pandemic, Istat researchers
carried out around 3,000 duty travel in a year. The figure 2 represents duty travel
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made in the pandemic and post-pandemic period. Duty travel made in 2020 mainly
concern the pre-pandemic period (January and February 2020); a substantial
decrease can be seen in 2021. Only at the end of 2021 does a weak recovery of duty
travel begin, which increases more in 2022. In 2023, the data are encouraging, there
is a clear recovery in travel with a projection for the end of the year of exceeding
2,000 duty travel.

5. Conclusions

The Italian and global Big Data and Analytics market is constantly evolving, with
a high growth rate for both large companies and SMEs. In an economic phase
dominated by an abundance of data and limited time to make decisions, it is
important to exploit information to be competitive and generate business actions.
Discover the advantages of Business Intelligence and Analytics to increase the
productivity of your institution and simplify strategic choices.

Istat is starting a process of managerial growth in order to undertake activities for
the coordination and use of strategies in order to provide technical-organizational
support to the government structures of the Institute of Statistics.

This research experience must be understood as inserted within the context of
profound innovation that statistics (not only official) are going through from the
point of view of the use of administrative sources in order to represent complex
realities with increasingly clear images that can assist the stakeholders in strategic
choices.

The exploitation of the Istat duty travel database is a classic example of the use
of administrative data for the development of Bl techniques. In fact, Bl refers to the
ability to make better decisions, take informed action, and implement more efficient
business processes. Bl capabilities allow to: accept updated data from your
organization; present data in easy-to-understand formats; provide data in a timely
manner to make strategic decisions.

The objective of this contribution is to use internal Istat administrative sources
for exploiting statistical information to rationalize internal processes and carry out
economies of scale for improving the organizational structure of the Institute.

Besides, the final aim is the possibility of stipulating agreements with transport
suppliers and with hotel structures for reducing the costs of duty travel and to invest
the savings obtained in other research activities. The results of the statistical analyzes
demonstrate that the number of duty travel has been constant over time, therefore
allowing forecasts to be made on the future amount. Furthermore, the trend of the
last year is strongly increasing therefore the prospect of returning to pre-pandemic
levels has a very high probability. The analyzes agree in designing a scenario in
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which the agreements to be stipulated can create considerable advantages in the
organizational and financial management of Istat.

The first steps have been taken and have shown that statistical analyzes on
databases for internal use can have a yet unknown value. The next steps guide the
authors towards:

e interacting with Istat Mobility Manager;
agreements with hotel facilities;
analyzing the duty travel of external people and foreign destinations;
implementing a data base available for consultation in real time;
updating statistical reports to address decision strategies.

Official statistics, not only in Italy, are in a moment of great change.
Administrative sources integrated with sample surveys are a new resource for
providing quality statistics with less statistical burden for citizens and businesses.

Istat is acting in a new direction, exploiting internal administrative sources to
increase process efficiency and financial savings.

Knowledge of Bl statistical techniques will allow Istat to combine methodologies
and unstructured data towards a new and modern working paradigm.
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EXPERIENCING AND REPORTING DISCRIMINATION AT
WORK AGAINST LGB PEOPLE!

Eugenia De Rosa, Vincenzo Napoleone, Francesca Scambia

Abstract. This article shows the results that emerged from the Istat-Unar “Survey
on Labour Discrimination against LGBT+ people” addressed to people in Civil
Union or formerly in union) 2020/2021” with reference to several adopted subjective
and more "objective" indicators of workplace discrimination. Logit regression
models study the probability of experiencing discrimination events and reporting
them as a function of some variables involving, for example, socio-demographic
aspects, context, coming out, support by family and friends, perception of
discrimination, and socio-economic status. This article provides a contribution on
both, the methodological side of measuring discrimination, and the substantive side
of knowledge about a complex and multidimensional phenomenon.

1. Introduction

Discrimination is a complex phenomenon not easy to detect. This refers to a
situation, behaviours, and practices whereby a person is treated less favourably than
others because of some of their characteristics (e.g., age, foreign origin, health
problems, political ideas, gender, sexual orientation, gender identity, etc.) that in
themselves are not relevant to the task or the context in which they are performing
(direct discrimination). At the same time, discrimination refers to policies, practices,
and behaviours that perpetuate inequalities among certain social groups (Krieger,
2014) and create obstacles in achieving equal opportunities and real equality for all
(structural discrimination). Specifically indirect discrimination occurs when laws,
policies or practices that appear neutral at face value, yet are discriminatory for
population groups with certain characteristics (e.g. partner care leave, etc.). The
focus of direct discrimination is on treatment consistency, both structural and
indirect discrimination focus on outcomes (Praia group, 2020). There are several

! This article is the joint work of the authors, however paragraphs 1, 2, 3 are written by Eugenia De
Rosa, paragraphs 4.2, 4.4 and 4.5 by Vincenzo Napoleone, paragraphs 4.1., 4.3 and 5 are written by
Francesca Scambia.
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ways to detect the discriminatory phenomena. A first practice is to use indicators that
we might call outcome or indirect indicators to compare the situation of different
population groups. A second way is to operationalize universal subjective
experiences of discrimination. Finally, a third mode of conceptualizing and
operationalizing discrimination is considering intersectional or certain groups'
specific subjective experiences such as LGBT+ discrimination (De Rosa, 2022).

Multiple discrimination may be sequential (when a person suffers discrimination
on different grounds on separate occasions) or additive (when a person suffers
discrimination on the same occasion but on two grounds) but also intersectional
discrimination when two or multiple grounds operate simultaneously and interact in
an inseparable manner, producing distinct and specific forms of discrimination
(Makkonen, 2002). The lived experiences of discrimination are also affected by the
subjective perception. Perception is also affected by the level of awareness of one's
own rights, the understanding of personal legal rights when it comes to
discrimination and who to contact for support. Recognizing the signs of
discrimination and reporting are key points in addressing discrimination and
effecting change. Literature stresses the under reporting due to various reasons (e.g.
reticence, underestimate of the incident, ineffectiveness, fear of coming out, fear of
retaliation) and misrecording by those who receive reporting, namely police and
other officials, that may record reasons other than discrimination (Praia group,
2020). These different phenomena and ways to conceptualized discrimination were
operationalized in the Survey on Labour Discrimination targeting people in civil
union, which Istat carried out in collaboration with Unar in 2020-2021. This census
survey focuses on labour discrimination and aspects related to sexual orientation
studying a segment of the LGBT+ population reached out by means of the municipal
lists of civilly united persons. Since July 2016 the union of the over-18 same-sex
persons has been regulated in Italy by a special institution named Civil Union.

The questionnaire collected data about personal information, family and socio-
economic status, sexual orientation and coming out; aspects related to civil union,
employment status, experiences of discrimination at work and in other contexts,
reporting, experiences of discrimination, managing sexual orientation at work,
aggression, hate speech, perception of discrimination against LGBT+ people in Italy,
relationship with the LGBT+ community/associations and measures or initiatives
that could be adopted in favour of the LGBT+ people in Italy. The main aim of this
paper is to investigate labour discrimination against LGB people (in Civil Union)
and the main associated factors as well as reporting discrimination, considering
different aspects such as socio-demographic characteristics, coming out, support by
family, friends and LGBT+ community, perception of discrimination and socio-
economic status.
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2. Conceptual and Measurement Framework: Discrimination and Reporting

The survey adopted a first working definition of employment discrimination as
unfair and negative treatment of workers based on their personal characteristics that
are not relevant to job performance (Chung, 2001). In line with the national and
European laws? the main phases considered are: school/university, job search, work
experiences and exit. We considered on the one hand indicators of general (not
related to sexual orientation only) and specific labour discrimination: in the first case
we listed subjective experiences conceptualized as universal and then we asked the
respondent to indicate the characteristic(s) or reason(s) on the basis of which they
believe they have been treated in this way; in the second case subjective experiences
are conceptualized as specific to a particular population group ad for LGB people.
On the other hand, we used outcome indicators of the working condition (e.g.
employment status, hourly regime) that potentially allow comparisons among
population groups. It should be noted that differences in outcomes do not in
themselves constitute evidence nor do they indicate the extent of the prevalence of
discrimination. From an analytical point of view, we also distinguished between
formal and informal discrimination: the first concerns decisions and acts related to a
worker's career (hiring, firing, promotion and retribution); the second concerns the
working atmosphere, attitudes and interpersonal dynamics. The latter has been
conceptualized considering the following dimensions: coming out at work,
managing and coping with sexual identity at work, workplace relations, workplace
microaggression. They are “brief daily interactions that communicate messages to
some individuals as part of a group, subtle insults (verbal, non-verbal, and/or visual)
directed at people often automatically or unconsciously” (Sue, 2010).
Microaggressions allow to capture a more intangible and often unaware form of
discrimination; hostile environment straddles the two dimensions (formal/informal).

We also distinguished between formal reporting of discrimination (trade unions,
equal opportunity committee or trusted advisor, law enforcement agencies,
employer) and informal reporting when people talk with family, friends, co-workers
or employer. A range of possible actions has also been detected, namely: a legal
action, labour conciliation, a direct approach to the offender and other actions.

Table 1 provides an overview of the conceptual and measurement framework.

2 Legislative Decree No 216 of 9 July 2003 ('Implementation of Directive 2000/78/EC on equal
treatment in employment and occupation’).
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Table 1 — Conceptual and Measurement Framework of the Istat-Unar Survey on Labour
Discrimination against LGBT+ people (in Civil Union or formerly in Union).

Conceptual & Measurement Framework . I\/_Iam
indicator

1. Experiences of Discrimination at school/university, while looking At least 1

for a job, as employee (current/last job) event

« by grounds of discrimination with reference to the last event

2. Hostile environment and aggression in the workplace (current/last At least 1
job) event
« by grounds of discrimination with reference to the last event

3. Workplace microaggressions related to sexual orientation At least 1
: event

(current/last job)

4. Disadvantage for sexual orientation during the working life At least

« Career and professional development ldisadvantag

* Recognition and appreciation €

* Income and pay

5. Managing sexual orientation at work (current/last job) Yes/No

» Coming out

« Avoiding to talk about private life, avoiding to hang out with

people from the working environment in your free time,

« Avoiding to attend corporate or other social events

« Outing

6. Reporting (last event) Yes/No

« Hostile environment and aggressions in the workplace, by type of

actor & non-reporting reasons

* Microaggressions related to sexual orientation at work, by non-

reporting reasons

7. Discrimination in other areas of life related to sexual orientation Yes/No

8. Threats or aggression related to sexual orientation (last 3 years) Yes/No

and self-discrimination (during life)

9. Perception of Discrimination and desirable actions for LGBT+ Level

inclusion

10. Indirect/Structural Discrimination
« Socio-economic statistics, comparison within and to other
population groups
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3. Data and Methods

This study uses data from the “Survey on Labour Discrimination against LGBT+
people (in Civil Union or formerly in Union)”, a CAWI survey based on a self-
administered web questionnaire. The target population was made up of all resident
individuals (over 21,000) who, as of 1 January 2020, were or had been in Civil Union
(Law 76/20 May 2016). About 9,000 questionnaires were sent and validated; a post-
stratification non-response was carried out.

Our analysis is restricted to those that by self-identification declared a
homosexual or bisexual orientation (95.2% of the total).

This study investigates discrimination with a focus on hostile atmosphere or
aggression at workplace and labour microaggression due to sexual orientation;
reporting and actions following the experience of workplace discrimination. The
population of the models varies depending on the response variable considered.

The two main research questions were: which are the main discrimination-
associated factors? Which are the reporting-associated factors?

Descriptive analyses are presented. Then a multivariate analysis was carried out
to study the experience of labour discrimination against LGB people in Civil Union
(or formerly in Union) incorporating every single covariate at the P < 0.05 level,
with stepwise multinomial logistic regression models, which allowed to calculate
odds ratios (OR) with confidence intervals at 95%.

Our dependent variable is the probability of experiencing discrimination (hostile
atmosphere or aggression at workplace, labour microaggression due to sexual
orientation) and reporting such an event. Variables as regressors in the models
concern the following dimensions: socio-economic characteristics, employment
status and type of job, coming out and support, awareness of LGBT+ rights and
involvement in the LGBT+ community. All regressors are dichotomous, exception
made for quantitative variables (e.g. age, years in the same job).

4. Results

Descriptive statistics and models help to deepen the phenomena of discrimination
against LGB people considering different dimensions and factors.

A combination of “objective or outcome indicators”, “indicators about
experiences of discrimination” and “group-specific” indicators (De Rosa, 2022) give
a more accurate picture.
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4.1. Labour market condition of LGB people and general discrimination

Same-sex couples in Civil Union represent a specific group of LGBT+
population living in Italy. This population is characterized by a high level of
education and in their majority are currently out at work (for 92.5% of them, their
sexual orientation is or was known to at least some of the people in their working
environment). Standard indicators of labour market condition of LGB people in Civil
Union or formerly in Union show a high level of participation in the labour market:
77% are employed and 22.5% have been employed in the past.

As it is for the entire population, women and young people are in a disadvantage
position. A gender vertical and horizontal segregation in employment is observed for
women who, more than men are employed in services as well as in executive or
unskilled positions, and have more care responsibilities. Younger people report more
discriminatory behaviours (De Rosa et al. 2022b). The same dynamics emerged
when considering indicators of discrimination, not necessarily due to sexual
orientation. A percentage of 46.9% homosexual or bisexual persons claim to have
experienced at least one discrimination event at school/university (61.6% of the 18-
34-year-olds), and 32% declare having suffered at least one event of discrimination
in job search, not necessarily related to sexual orientation (28.3% of men), and
gender is the most common reason they indicate (44.7%) in relation to the last event.
Younger people as well, report more discriminatory behaviours than the total
population in job search. Looking for a job as employee, 34.5% claim to have
experienced at least one discrimination event (36.8% among women and 49.5%
among the youngest).

4.2. Hostile atmosphere or aggression

The survey shows that about one in five homosexual or bisexual persons in Civil
Union of formerly in Union (20.8%), employed or ex-employed in Italy, have
experienced a hostile atmosphere or aggression not necessarily due to sexual
orientation in their last job®, with a slightly higher incidence among women (21.5%
vs. 20.4%), young people (26.7%), foreigners or stateless people (24.7%) and people
living in the South and Islands (22.6%).

3 This means at least one incident of hostile atmosphere or aggression in the current/last job among:
slandered, laughed at or played tricks on them, humiliated or insulted, deliberately excluded from
meetings, conversations, etc.., offence, including making offers of a sexual nature, threatened verbally
or in writing, totally deprived of tasks, subjected to unjustified disciplinary controls, physically
assaulted.
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The model puts into relation likelihood to have experienced at least one event of
hostile atmosphere or aggression as the dependent variable. Sex, sexual orientation,
age, education level, geographical area, employment status (employed/ex-
employed), the type of job (dependent/independent), coming out at work (if the
respondent’s sexual orientation was known or not in the workplace), cultural capital
of the family of origin (at least one graduated parent), number of years in the same
job, working context size (less or more than 5 people) and type of contract (fixed-
term or not) are regressor variables in the model (Table 2).

Table 2 — At least one event of hostile atmosphere or aggression. Odds ratio.

Analysis of Maximum Likelihood 0Odds Ratio Estimates

Parameter Estimates
Estimate Standard 5 e Point  95% Wald Confidence
Error Estimate Limits
Intercept 0,163 0,171 0,3400 - - -
Age -0,033 0,002  <.0001 0,968 0,964 0,972
Univ. degree and -0,145 0,045  0,0014 0,865 0791 0,945
beyond
South and islands 0,270 0,063 <.0001 1,309 1,157 1,481
Employed -0,655 0,055 <.0001 0,519 0,466 0,579
Graduated parents (at 15, 0,061  0,0489 1,127 1,001 1,269
least 1)
Coming out at work 0,754 0,104 <.0001 2,126 1,733 2,608
Years in the same job ~ -0,453 0,051 <.0001 0,636 0,576 0,702

Association of Predicted Probabilities and Observed, Percent Concordant=59.2
Source: Survey on Labour Discrimination against LGBT+ people in Civil Union (Istat, 2022)

Sex is not a significant variable neither are the sexual orientation, employment
status, coming out at work, cultural capital of the family of origin, years in the same
job. Likelihood increases for those living in the South and Islands, and for young
people who are more aware and sensitive to discrimination events. In particular being
employed halves the probability to have experienced at least one event of hostile
atmosphere, which probably means people leave a job when the environment is not
fair. On the other hand coming out seems to give room to a hostile atmosphere, and
this might explain why in Italy LGBT+ people are not so ready to it. An evidence of
this is that sexual orientation is the characteristic most frequently mentioned (66.7%)
among those for which they have been treated less favourably than others with
reference to the last incident occurred.
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4.3. Reporting hostile atmosphere or aggression

Descriptive statistics show people who experienced a hostile atmosphere at work
prefer to talk informally about it with either co-workers/superiors within the work
environment, or out of it with family members and friends. Formal reporting is
hardly performed; it means people do not report to trade unions, equal opportunity
committee, trusted advisor or law enforcement agencies (Istat, 2022). In order to
deepen this phenomenon another regression model has been created. In it the
dependent variable is likelihood of reporting events of hostile atmosphere or
aggressions due to sexual orientation in the working environment*. Variables as
regressors in the model are sex, sexual orientation, age, level of education,
geographical area, employment status, the type of job, coming out at work, cultural
capital of the family of origin, submitted request of marriage leave®, number of years
in the same job, involvement in LGBT+ community®.

Table 3 — Reporting events of hostile atmosphere or aggressions due to sexual orientation
in the working environment - Odds ratio.

Analysis of Maximum Likelihood Odds Ratio Estimates

Parameter Estimates
Estimate Standard p-value Point 95% Wald
Error Estimate Confidence Limits
Intercept -2,176 0,439 <.0001 - - -
Homosexual 0,613 0,243 0,0117 1,846 1,146 2,974
University degree and 0,266 0,103  0,0102 1,304 1,065 1,597
beyond
Centre -0,291 0,112 0,0095 0,748 0,600 0,931
Coming out at work 1,736 0,371 <.0001 5,675 2,745 11,732
Request marraige leave 0,479 0,098 <.0001 1,614 1,331 1,956
Involvment in 0,459 0,097  <.0001 1582 1,309 1,012

LGBT+community
Association of Predicted Probabilities and Observed, Percent Concordant=58.7
Source: Survey on Labour Discrimination against LGBT+ people in Civil Union (lstat, 2022)

4 The items included: talking with superiors, co-workers, lower rank employees, equality bodies and
trade unions. All these items are aggregated vs. talking to none, in order to create the dichotomy

® The law provides the right of marriage leave when a same-sex couple celebrates Civil Union. The
dichotomy is between the respondents who declared they submitted this request vs. those who did not
though entitle, whatever the reason why.

& A question investigated current or former participation in LGBT+ associations/groups vs. no
participation/ prefer not to say.
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Table 3 shows the results of the estimation of the model. Likelihood of talking
about this event with people in the working environment increases for the
homosexuals, people living in the South and Islands and in the North, among those
who are more educated and aware of their rights and are close to LGBT+
associations. So people who know discrimination and who are committed to tackle
it are those who more likely speak about it within the working environment probably
with the idea of changing the environment from within.

4.4, Microaggressions for sexual orientation

According to the survey, approximately six out of ten people (61.8%) have
experienced at least one form of microaggression at work related to sexual
orientation’. The incidence is similar for men and women but is more frequent for
homosexuals than for bisexuals (62% to 58.9%), by people with a medium-high
educational qualification (62.7% with at least a degree compared to 58.9% with at
most a law-secondary school diploma) and among employees/former employees
(62.3% to 60.3% of the independents/former independents). A third model was
developed.

Table 4— At least one workplace microaggression for sexual orientation. Odds ratio.

Analysis of Maximum Likelihood Odds Ratio Estimates

Parameter Estimates
. Standard Point  95% Wald Confidence
Estimate P-value . .
Error Estimate Limits
Intercept 1,770 0,144 <.0001 - - -
Age -0,021 0,002 <.0001 0,979 0,975 0,982
Employed -0,320 0,050 <.0001 0,726 0,659 0,801
Graduated parents (at 0,118 0051  0,0201 1,125 1019 1,242
least 1)
Coming out at work 0,249 0,069 0,0003 1,282 1,120 1,468
Fixed-term work -0,168 0,058 0,0037 0,846 0,755 0,947
Years in the same job -0,650 0,044 <.0001 0,522 0,479 0,569

Association of Predicted Probabilities and Observed, Percent Concordant=57.5
Source: Survey on Labour Discrimination against LGBT+ people in Civil Union (Istat, 2022)

" This means at least one microaggression related to sexual orientation in the current/last job among:
hearing someone refer to someone as a faggot or use the terms 'leshian’, ‘gay’ or similar in a derogatory
way, being asked about your sex life, that your gestures, speech and dress were imitated in order to
make fun of you, that your sexual availability was taken for granted, that your partner was not invited
to social events, that it was implied that you only got your job because you were homosexual or
bisexual.
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The dependent variable is the probability to have experienced at least one
microaggression for sexual orientation in the current/last job. Variables as regressors
are the same of model n.1 plus involvement in the LGBT+ community. According
to the model, sex is not a significant variable; neither are sexual orientation, level of
education, geographical area, the type of job, working context size, involvement in
LGBT+ community (Table 4).

Likelihood increases among persons with high cultural heritage in their family
of origin, among those who have come out at work. It decreases among those in
fixed-term employment and as age increases.

4.5. Reaction to workplace microaggressions for sexual orientation

Looking at the reaction, 58.5% of the people who experienced a
microaggression did not carry out any action as a reaction to the last incident
occurred. Microaggressions are not direct acts of discrimination and therefore they
are not always perceived as negative actions, this may explain why people do not
openly react to them.

Table 5 — Reaction to workplace microaggressions for sexual orientation (last event).

Odds ratio.

Analysis of Ma?qmum Likelihood Odds Ratio Estimates
Parameter Estimates o

Estimate Standard p-value Point 95% Wald

Error Estimate Confidence Limits

Intercept -0,636 0,097 <.0001 - - -
Female 0,246 0,046 <.0001 1,279 1,168 1,400
Univ degree and -0,195 0046  <.0001 0,823 0,753 0,900
beyond
South and islands 0,176 0,070 0,0121 1,192 1,039 1,368
Employed -0,141 0,058 0,0150 0,868 0,775 0,973
Coming out at work 0,765 0,097 <.0001 2,148 1,777 2,596
Request marriage leave 0,243 0,049 <.0001 1,275 1,158 1,404
Involvment in 0,359 0044 <0001 1,432 1314 1,562

LGBT+community
Association of Predicted Probabilities and Observed, Percent Concordant=56.1
Source: Survey on Labour Discrimination against LGBT+ people in Civil Union (lstat, 2022)
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In the fourth model the dependent variable is the probability of performing an
action as a reaction to microaggressions®. Regressors are sex, sexual orientation, age,
level of education, geographical area, employment status, the type of job, coming
out at work, cultural capital of the family of origin, fixed-term work, request
marriage leaves, year in the same job and involvement in LGBT+ community.
Results show that sexual orientation is not significant a variable, neither are age, the
type of job, cultural capital of the family of origin, fixed-term work, year in the same
job. Table 5 shows the results of the estimation of the model.

The likelihood of performing an action as a reaction to microaggressions is higher
among females, people living in the South and Islands, those who have come out at
work, those who are aware of their rights and are close to LGBT+ associations.

5. Conclusion

As above mentioned people in Civil Union are a collective with particular
characteristics, made up of individuals who wanted to make use of the tools provided
by the legal framework to have their status as a legally recognized couple. However,
this study has great potential since it is a total investigation shedding light on the
functioning of different indicators of discrimination. The gender gap is confirmed in
some aspects of labour discrimination (e.g. firing, career, segregation). Age is
another relevant aspect in all the phenomena/indicators considered: younger people
are more vulnerable and show a higher rate of declaring “discrimination” incidents.
The regression models evidenced how age and parent’s high level of education make
people more aware of their rights and able to recognize discrimination as such.
Obviously, people who came out at work see an increased likelihood of being
discriminated - not always related to their sexual orientation, though this is a factor
that increases for this people the possibility of undergoing such events - but also of
suffering and react to workplace microaggressions due to sexual orientation.
Something similar can be said with reference to the act of reporting an hostile
atmosphere in the workplace where one of the reasons reported is sexual orientation:
likelihood increases for people who want to openly affirm their sexual orientation
and claim for their rights; it is the case of requesting marriage leave, but also the
active participation in the LGBT+ community. This study highlights how reporting
in the working environment is a key issue in order to find solutions and responses to
the discrimination incidents. Still it is not always performed. It means that education
embracing difference is crucial for building awareness as also reported by the

8 The dichotomy was between: | did nothing, or | did not know who to turn to or what to do vs. all the
other items on possible actions.
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interviewees according to whom training, awareness-raising activities or campaigns
on LGBT+ diversity by public institutions are urgently required to foster the
inclusion of LGBT+ people in the labour market (71.7%); in 89.1% of cases, they
were also very much in favour of a national law against homolesbobitransphobia.
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RESPONDENTS AND NON RESPONDENTS TO POPULATION
AND HOUSING CENSUS: SOME STRATEGIES FOR DATA
COLLECTION DESIGN IN THE ERA OF LOW RESPONSE RATE
AND HIGH RESPONSE BURDEN. AN APPLICATION OF A
DECISION TREE MODEL..!

Manuela Bussola, Novella Cecconi, Elena Donati, Linda Porciani

Abstract. The Italian National Institute of Statistics (Istat) has adopted the
methodology of permanent Population and Housing Census in 2018, which is
planned as an annual cycle. This study aims to identify the profile of respondents
and non-respondents to the Census, in order to put respondents at the centre of the
design and management of data collection and to develop specific strategies focused
on subsets of the sample population. The methodology used was the Tree decision
model', which was able to present the relative weight of the included variables on
the independent variable through a good and direct visual layout. The first results
confirm the relevance of socio-demographic variables, such as the age structure,
education level, and occupational status of the sampled household, and present some
new analytical insights capable of describing first the profile of non-respondents and
then the profile of respondents by channel.

1. Introduction

The information collected by the Census does not simply provide a count of the
people living in a given area but allows a picture to be drawn of how different groups,
with specific characteristics, are located within the national territory. Moreover,
census data form the statistical pillar of other official surveys and the backbone of
the knowledge about different aspects of a population: households, transport
systems, schools, hospitals, neighbourhoods and cities.

The essential need for this information must be combined with the challenges that
are driving changes of the Census strategies (from a traditional to a permanent
strategy): the management of a reduced financial budget, the respect of the timeliness
of the data information; the decrease in the response rate. The answers are: a

! The paper was carried out by the joint work of the authors. More in detail, the single paragraphs are
attributed as follows: paragraphs 1 and 3.1 to Manuela Bussola; paragraphs 2, 3, 3.2 to Novella Cecconi;
paragraphs 2.1 and 4 to Elena Donati; paragraph 3.3 to Linda Porciani.
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sampled, annual and integrated (both as data sources, survey and register, and as
techniques, CAWI, CAPI and CATI) Population Census.

One of the most focused aspects of the Census process is the web response rate,
because of its potentialities for responding to the real challenges: the 2022 edition of
the Population Census shows a CAWI response rate of 44.3 percent (48.7 percent of
responding households), 3 to 5 points lower than previous editions, with a huge
difference between northern and southern regions. According to the literature, this
gap could be due to several factors: territorial digital divide, different proximity of
institutions to citizens in the territory, different organisational environment of
municipalities regarding census operations, delays in the delivery of information
letter, different living contexts and characteristics of households.

A major challenge is therefore to understand how to increase the CAWI response,
by overcoming on the one hand the declining level of trust and confidence of people
to respond to surveys, and on the other hand the lower participation of people living
in hard-to-reach areas, those with low literacy levels, or those who by definition
escape the official count, making the enumeration of the whole population a long,
slow, and costly process (UNECE, 2021).

The aim of the present work is to outline the profile of responding and non-
responding households in the 2022 Census of Population and Housing, in order to
develop specific strategies aimed at increasing the household participation rate and,
in particular the CAWI response rate.

To this end, the analysis of the characteristics of the survey sample is based on
three aggregates by the most relevant variable: sampled households by response rate;
respondents by technique; non-respondents by those contacted by the survey
network.

This study presents the methodology used, and the main results of the three
aggregates. At the end, it is possible to define some specific profiles of the census
respondents, which could be the core for improving future editions of the census.
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2. The model: the decision tree model

The population of sampled households in the Census is very heterogeneous in
terms of socio-demographic characteristics, household conditions and place of
residence.

In order to classify this population, a decision tree model is used because it allows
to have homogeneous subgroups of predictors for the three aggregates: sampled
households, respondents and non-respondents.

The classification algorithm is CHAID (CHI-squared Automatic Interaction
Detection), which detects the interaction between variables in a dataset and it is best
suited to the objectives of the analysis and the nature of the variables selected.
CHAID identifies discrete groups and then, by examining the responses to the
explanatory variables, attempts to predict the effect on the initial variable (KASS,
1980).

This multiple segmentation technique is based on the %2 test to test the hypothesis
of statistical independence between the dependent variable and the explanatory
variables. For each modality of selected variables and for each combination of
modalities, the model generates a contingency table (starting from the dependent
variable) by calculating the y2 and the corresponding p-value.

The Xi attribute with the smallest p-value (pmin) is compared to the threshold
value o (this could be the maximum tree size, the maximum number of levels, or the
minimum number of elements in a node):

If pmin< o the modality Xi is considered as an attribute of the partition
If pmin > a a leaf is identified.

If an attribute has more than 2 values, the model allows to group them in order to
have homogeneous values with respect to the dependent variable.

2.1. The variables selected

The total number of sample households in 2022 is 998,540, of which 58,952 are
non-target (moved, deceased, homeless), of the remaining 939,588 households,
874,976 were contacted and 64,612 were not reached by the survey network.

The analysis was carried out on “valid” sampled households (939,588 units) by
response rate, on respondents (855,595 units) by channel; and on non-respondents
(84,293 units) by whether or not they were contacted by the survey network.
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Specifically, a dependent variable has been defined for each of the three
aggregates: the response rate for sampled households; the percentage of response by
channel for respondent households; the contact rate for non-respondent households?.

The first step in the analysis is to define the theoretical dimensions behind the
Census response rate. The propensity to respond to the Census is at the core of NSIs’
the data collection strategies of the (ONS, 2011). In Italy in particular, it has been
studied since the traditional population census in 2011 (Bernardini et al., 2014).

According to the literature (ISTAT, 2022a) and the working experience of the
research group, they could be classified into: 1.the living context of the household,
2. the organizational characteristics of the Municipal Census Office (MCQO), 3. the
socio-demographic characteristics of the sample households.

The first dimension includes geographical variables in the form of administrative
boundaries and the Inner Classification®, which takes into account both the
demographic dimension and the proximity of citizens to essential services (health,
education and mobility) (ISTAT, 2022b).

The organisational dimension of the MCO is represented by the presence or
absence of a statistical office, the number of sampled households per operator, the
size of the MCO in relation to the sample size, the typology of participation in the
census (every year/only one year in the census cycle), the completeness of the
training activities of the MCO operators.

The third dimension, the socio-demographic characteristics of the households, is
described as age structure, citizenship of household members, educational level and
occupational status.

Other contextual information is also taken into account: trust in institutions, use
of the Internet, sending of information letters, postal monitoring, and declaration of
receipt of Istat letters by households.

2 In 2022 there were 855,595 responding units and 84,293 non-responding units: 416,476 households
responded via web, 81,932 households responded via telephone interview, and 356,887 were
interviewed face-to-face by a municipal surveyor/operator. Among the nonresponding households,
19,681 were contacted at least once by a municipal surveyor/operator and 64,612 were never contacted.
3 Inner Areas classifies municipalities according to their distance from three essential services: health,
education and mobility. The map of Inner Areas is a tool that looks at the entire Italian territory in its
articulation at the municipal level and identifies municipalities with a combined supply of three types
of services - health, education and mobility - named Multi Municipality Service Center/Single
Municipality Service Center. It also presents all other municipalities according to their distance from
these Centeres (in terms of actual average road travel time), and classifies them into four bands of
increasing relative distance — Belt Area, Intermediate Area, Remote Area, Ultraremote Area - and,
therefore, with potentially greater inconvenience in accessing services. The municipalities classified as
Intermediate, Remote and Ultraremote represent all of the Inner Areas of our country
(wWww.istat.it/it/archivio/273176).
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Based on the selected variables (Table 1), composite variables were developed to
optimize the analysis without losing core information. Some other variables were
excluded because of their excessive complexity or low variability.

The strategy of reclassification of variables was relevant for the dimension related
to the household. In particular, it is necessary to construct variables for multi-
component households that combine information on the age, citizenship,
occupational status, and educational level of the members. The variable "Households
by generation” takes into account both the number of members and their age
(before/after the baby boom, i.e. is 1964) (ISTAT, 2017). The educational level has
been identified as the highest level of education of the household members; and the
same process has been adopted for the occupational status, defined as the most
qualified occupation in the family.

Table 1 — The selected variables.

Household Territory Fieldwork
organisation
Types of households Territorial aggregation Statistical Office
by citizenship - North in Municipalilty
- Italian - Centre - Yes
- Non Italian - South - No
- Italian + non Italian
Households «Inner Areas» Field Workload
by generation - Single-Municipality [households for
- 1 member until baby boom Service Centre interviewer]
- 1 member after baby boom - Multi-Municipality Service - Less than 50
- More than 1 member until baby Centre -50-100
boom - Belt Area -100 - 150
- More than 1 member after baby - Intermediate Area - 150 - 200
boom - Remote Area - 200 - 250
- More than 1 member mix - Ultraremote Area - More than 250
Occupational status
- Low
- Medium
- High
Educational level
- Low
- Medium

- High
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3. The main results

The main results can be represented through three tree decision models focused
on:

1. the profile of households by response rate;

2. the profile of households by channel of questionnaire return

3. the profile of households not responding by contact with survey network.

3.1.  The profile of sampled households by response rate

Figure 1 shows the results of the decision tree where response or non-response to
the Census is considered as an independent variable*.

The most significant variable for response rate is citizenship. Italian households
are more likely to respond to the census. On the other hand, a quarter of all foreigners
or mixed households did not respond.

The tree decision model makesit possible to identify specific significant variables
that affect the three groups: Italians, foreigners and mixed households. Italian
households are more influenced by the organisational context of the MCOs: they
have a higher propensity to respond if they live in a more structured MCOs; while
foreign households are influenced by the age composition of the household, and
finally the response rate of mixed households is more related to the territory,
according to the classification in "Inner Areas."

For Italian respondents, it is common that a higher workload for the municipal
operators corresponds to a higher level of non-response: a high percentage of non-
responding households have not been contacted by the local survey network, and
have only received postal reminders and via the “10 App’® carried out by Istat. This
is the "hard core" of people who are not used to responding online and who need to
be “reminded" to respond.

On the other hand, if the workload of the MCOs is not particularly heavy, the
area is likely to have an impact on the Census participation; while if the workload
is high, the presence of a statistical office, with staff dedciated to statistical activities
and probably better organised, facilitates contact and participation by Italian
households, more than in a municipality without a statistical office.

Foreign households, on the other hand, are the least likely to respond if the
household consist of one person, regardless of the age: almost half of the one-person
member households did not respond to the questionnaire. In particular, foreigners
living in Single Municipality Service Centre (SMSC), Multi Municipality Service

4 Respondents are 91 percent and non-respondents are 9 percent, the latter adjusted for non-targets.
°lo App is the APP for the communication among citizens and public administration.



Rivista Italiana di Economia Demografia e Statistica 37

Centre (MMSC) (both characterised by little or no distance from the three basic
services) or Ultraremote Area (UA) (municipalities more distant from basic services)
are more reluctant to partecipate in the Census.

On the other hand, living in municipalities with essential services related to
health, education, and mobility seems to be a barrier to responding for mixed-
citizenship households: the response rates are 65.5 percent of households in SMSC,
72.3 percent in MMSC and almost 80 percent in more remote areas.

Figure 1 — Decision tree sampled households by response rate.
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3.2.  The profile of respondents by channel of questionnaire return

The second decision tree was applied to the respondents according to the
technique used to answer the questionnaire: CAWI, CATI, CAPI.

Educational level is the most important variable in the choice of response mode
to the Census. As the level of education increases, so does the likelihood of
responding online: almost 65 percent of households with at least one member with
high level of education opted to complete the questionnaire via web, while 34 percent
of households with a low level of education opted for a face-to-face interview at
home or in Municipal Survey Centres (MSCs). The telephone is the less used channel
and, moreover, it is almost exclusively an “outbound” response, i.e., due to
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interviewer’s reminder rather than the household’s own request. The use of CATI
increases as the level of education decreases.

For the most and least educated household the influence of the living places on
the choice of the channel used to complete the census form is common. Living in
municipalities provided with basic services (or not far from them), increases the
propensity to respond via web. In more peripheral areas, the propensity decreases by
at least ten percentage points.

Even if the effect of living places is the same, the response rate differs according
to the level of education: the most highly educated households living in SMSC and
MMSC show an increase in the CAWI response, especially if the highest occupation
in the household is medium-high (about 70 percent of the households living the
"central" municipalities).

On the other hand, more educated households living in a peripheral territorial
context are more influenced by the number of members and generation: multi-
component households composed of people born after the baby boom prefer web-
based responses.

Finally, education level and living context are the most important variables in the
choice of the web channel, regardless of the age of the respondent.

For households living in SMSCs, regardless of the number of household
components, the propensity to use the face-to-face interview is higher for younger
households, while the propensity to use the web is higher for older households. It is
possible to observe the same factor influencing the web response of low educated
households in the other territorial contexts, except for those living in MMSC, which
are more affected by citizenship.

Occupational status is a significant factor in web use for households with a high
school degree as the highest educational qualification.

A higher percentage of CAWI respondents is observed when the highest
occupation is medium (64.5 percent) or a high (56.1 percent). The second influencing
factor in this “leaf” is the living place: households living SMSC show a high
propensity to use the web channel.
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Figure 2 — Decision tree responding households by channel of questionnaire return.

THE MOST SIGNIFICANT v A
VARIABLE W
, K5 5
EDUCATIONAL LEVEL

MEDIUM &
EDUC. LEVEL D,
] , A K
2 S

CAWI 48.,7%
CATI 9,6%
CAPI 41,7%

Data collection tecniques

3.3.  The profile of non-respondents by contact with the survey network

The third decision tree was applied to non-responding households with the aim
of describing their characteristics and to optimising the design process, especially at
the stage of planning targeted field recovery activities.

The majority of non-responding households were not contacted by the local
survey staff, especially if the households lived in SMSC and MMSC, where 80.0
percent of non-responding households had no contact with the survey staff: 83.6
percent and 79.8 percent respectively.

The probability of being contacted increases for non-respondent households
living in the Belt or Intermediate Areas: 15 percent and 11 percent higher
respectively compared to Single/Multi Centre.

Finally, households living in more remote municipalities (representing 6.8
percent of non-respondents) are also more likely to be contacted, at least once, by
the municipal survey network: 71.8 percent of peripheral households escaped any
kind of contact with census staff.

Following the tree model, the second most significant variable is the workload of
the municipal census network, which is positively correlated whit the absence of
contact with the sampled household.

In the case of the SSMCS, this relationship is evident: the higher the number of
households assigned per operator, the higher the percentage of non-responding never
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contacted households. When the local census network is overloaded, more than 250
households per operator (0.7 percent of the initial population) were no reached by
the network.

Households living in the Belt or Intermediate Areas (40.2 percent) show a lower
non-contact rate when the workload is lower; in particular, the probability of being
contacted is higher when an operator manages than 100 households, and when the
workload is minimal (less than 50 households per operator). In the latter case, 41.7
of non-respondents are contacted at least once.

Looking at the more distant leaves of the tree, another important factor is the
generational composition of the households.

In general, households with a one-member born after the baby boom are the most
difficult subgroup to reach, regardless of the workload per operator. In fact, in the
municipalities with the highest proportion of non-respondents, the generational
composition becomes the second significant factor explaining the probability of not
being contacted: 85.3 percent and 88.0 percent respectively in the municipalities with
low and medium workload municipalities.

The same influence is present in the suburban and ultra-peripheral municipalities,
where, although the presence of non-respondents is lower than in the Single and
Multi-Service Centre, households with one or more members born after the baby
boom are more likely to escape contact than other households (75.1 percent against
64.6 percent in municipalities with 50 to 100 households per operator).

Figure 3 — Decision tree households not responding by contact with survey network.
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4. Conclusions

The Population Census is the largest statistical operation carried out by the NSIs
and it presents complexity in each phase of the statistical process design and
management; it should face the societal changes in terms of work organisation and
household behaviour. These are some of the reasons of the need to have study and
reaserch about Popolutation Census data and process to improve the quality and to
update the process steps. The present study provides some insights based on the
census results.

From the analysis of the decision trees, it is clear that the behaviour of non-
respondents and respondents and the survey techniques show a homogeneity that
crosses geographical boundaries. This means that strategies for implementing
Computer-Assisted Web Interviewing (CAWI) and optimising non-response
recovery can be applied across the country, following paths that do not necessarily
correspond to administrative boundaries.

The results show us that the core of a renewal of the design process should be the
characteristics closest to people's lives and to the organization of fieldwork. In
particular:

e a high workload has a negative impact on both response rates and the

probability of households being contacted,;

¢ households with at least one foreign member have a low propensity to complete

the census questionnaire, especially if they are single-member households or
households living in Single Municipality Service Centre or Ultraremote Area;

e living in a Single Municipality Centre has a negative effect on both response

rates and the probability of households being contacted, while at the same time,
it has a positive effect on the use of the CAWI technique.

These results suggest that the planning of the future censuses edition could be
enriched by the inclusion of some new elements in order to increase the response
rate, especially the web response, and to reduce the number of sampled units not
contacted:

¢ reducing the workload of the local survey network;

e an improvement in communication campaigns targeted at households with

low levels of education and suburban contexts;

¢ the introduction of a smartphone questionnaire: "responsive"” and accessible

via QR Code;

¢ increasing of the contact information of the sampled units: i.e. mobile phone

numbers available to the local census staff;

e setting up of an on line booking system for the sampled units to make an

appointment to complete the questionnaire.
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Further and detailed analysis of the different profiles of sampled households
should be developed to be able to better manage this complex operation.
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REACHING THE UNREACHABLE. INNOVATIVE STRATEGIES
TO APPROACH HARD-TO-REACH POPULATIONS

Nadia Nur, Federico Di Leo

Abstract. This paper presents an overview of the methodological approaches used
by Istat to study hard-to-reach populations, focusing on Roma and Sinti people living
in settlements and the homeless in Rome. These populations, characterized by their
marginal status and preference for anonymity, challenge traditional sampling
methods, necessitating innovative strategies. Our objective is to outline and compare
innovative methodological strategies that Istat is implementing to carry on: a) a
survey on housing conditions and social inclusion of Roma and Sinti people living
in settlements; b) a count/survey of homeless people. For the Roma and Sinti survey,
we employ a random walk technique for household selection in settlements, relying
on self-identification and specific guidelines for contacting households. In contrast,
the homeless count utilizes a point-in-time approach to estimate demographic and
social characteristics. This involves a "snapshot” count conducted in a high-density
homeless neighborhood. By comparing these methodologies, we aim to contribute
to the advancement of official statistics in the realm of investigating hard-to-reach
communities.

1. Data collection on Roma households living in settlements
1.1. Background

The Roma community in Italy has long faced significant housing challenges,
residing in settlements with substandard living conditions and lacking access to
proper infrastructure and basic services. These issues are compounded by historical
discrimination, poverty, and social exclusion. To tackle these pressing concerns,
policies aimed at relocating Roma households to adequate housing and enhancing
social inclusion have been implemented. In pursuit of the objectives identified by the
National Strategy for Roma, Sinti, and Caminanti inclusion 2012-2020 (Unar, 2022),
Istat built up a set of surveys, with the cooperation of the National Platform of Roma



44 Volume LXXVIII n.2 Aprile-Giugno 2024

associations and Unar!. The overall project carried out by Istat adopted a two-stage
selection approach to assess the effectiveness of policies and for conducting a
comprehensive survey on housing conditions and social inclusion of Roma
households. The first stage involved a broad survey covering municipalities with
over 15,000 residents. The primary objectives were to identify Roma households that
had been successfully relocated to adequate housing from informal settlements,
evaluate the efficacy of policies related to such relocations, and quantify the number
of Roma people still residing in both formal and informal settlements (Nur, 2021).
Through stage one, municipalities with significant Roma populations have been
selected for further investigation in stage two. Starting from the information
collected from the municipalities, we built a list of households that were living in
adequate housing, and we located Roma settlements (information has been updated
in 2021). The second stage of the research focuses on in-depth investigation and
involves two target groups: Roma households currently residing in adequate housing
after relocation and households living in formal settlements?. The overarching
objectives of the second stage are twofold: a. To assess the living conditions and
level of social inclusion of Roma households that had been successfully relocated to
adequate housing. This involves evaluating the improvements in housing conditions,
access to basic services, and overall well-being of the residents. b. To examine the
housing conditions and social inclusion status of households living in formal
settlements, with an emphasis on identifying the challenges they face and informing
future policy initiatives. To ensure accurate and culturally sensitive data collection,
the study employs Computer-Assisted Personal Interviews (CAPI) with a structured
questionnaire. This section outlines the use of the random walk technique for data
collection and its adaptation and the potential benefits and challenges of
implementing this technique in Roma settlements, providing a comprehensive
overview of the process and procedures followed by interviewers to ensure the
survey's representation of the Roma population?.

1.2. Data collection techniques in Roma settlements

Studying Roma households living in settlements is crucial for understanding their
living conditions and social dynamics and identifying areas for improvement
although they often present unique methodological challenges due to their
marginalized status, social complexities, and lack of official recognition. Traditional

L ISTAT-UNAR collaboration agreement for the establishment of a statistical information framework
on social disadvantage and housing conditions of Roma, Sinti and Caminanti (Rsc) people. The
execution of the agreement is supported by PON Inclusion ESF 2014-2020 to Axis4 - Specific objective
11.1, Action 11.1.3.

2Data on Roma settlements have been collected from March to June 2023. Results of the survey will
be published by mid 2024.
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sampling methodologies often face significant challenges, making them less
effective or not suitable for these populations, Typically, they rely on a well-defined
and accessible sampling frame, such as a list of households or individuals. Hard-to-
reach populations, like Roma camps dwellers or homeless often do not have fixed
addresses or are not included in standard registries, making it difficult to create a
comprehensive and accurate sampling frame. Moreover, these populations can be
highly mobile and difficult to locate and follow up with. Thus, traditional data
collection methods may vyield limited results. To achieve accurate and
comprehensive data collection, an unconventional and tailored methodology is
necessary, as outlined by other European surveys (Fra, 2023 and Fra, 2022)). The
random walk technique offers a promising alternative for collecting data in such
contexts, potentially mitigating some of the difficulties encountered by researchers.
Among the key factors contributing to the survey's success, the correct
implementation of household selection procedures plays a crucial role. These
selection procedures are built upon an innovative random walk approach, which
incorporated a direction matrix to enhance accuracy. To ensure systematic coverage
during the random walk, researchers must delineate the boundaries of the informal
settlement. By defining the survey area, the possibility of missing households or
biased data collection is reduced. The approach adopted by the Italian National
Institute of Statistics (Istat) involves a random walk technique with a predefined
selection interval from an assigned starting point within the "Roma camp”, usually
the main entrance if visible (figure 1). Interviewers proceed to move randomly within
the settlement, following specific rules for each step. To maintain consistency,
interviewers move in concentric circles, following a counterclockwise route. This
systematic movement allows for comprehensive coverage of the settlement, reducing
the likelihood of missing households. This method eliminates potential interviewer
bias, allowing for an equitable representation of households.

Figure 1 — Random route.
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Interviewers apply a sampling step of five, meaning they make contact with every
fifth dwelling unit in the camp. In the case of small camps, a sample interval of three
is preferred to obtain a sufficient number of data points (Figure 2).

Figure 2 — Selection interval.
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By employing a predefined selection interval and adhering to specific guidelines
during data collection, the random walk technique proves effective in capturing the
heterogeneity of the settlement while avoiding discretionary decisions and
enhancing the screening process for accurate identification of the target population.

Owing to the sensitivity of asking if they have a Roma background, enumerating
and screening for eligible households is usually a step conducted by the interviewers.
A mandatory question to ascertain whether the respondent belongs to the Roma
community is posed by the interviewers. This method helps avoid misclassification
and enhances the accuracy of data collection, while ensuring that only willing
participants are included in the survey. The interview can be done only if the head
of the household, his/her spouse or partner, or an adult member of the family (+18)
who lives in the selected house accepts to be interviewed. If no suitable respondent
is found, the interviewer schedules an appointment. If nobody is found in the selected
dwelling unit, the interviewer leaves his business card to schedule an appointment
with the head of the family or another person suitable for the interview. By
employing this approach, researchers can overcome some of the barriers associated
with conventional methods and gather more comprehensive and representative data.

1.3. Challenges and potential benefits of random walk data collection

Data collection in Roma settlements is challenging due to various factors,

including:

- mistrust and stigmatisation: the Roma community may be reluctant to
participate in data collection activities due to historical discrimination and
stigmatisation. Some may be reluctant to self-identify or be unwilling to
participate in research for various reasons, including mistrust of researchers.

- language barriers that may hinder effective communication between
researchers and residents, impacting the quality of data collected
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- conducting field research in settlements can be logistically challenging since it
requires gaining access to the camp and obtaining permission from its residents.
Engaging with the community and seeking their participation and input
throughout the research process can help to mitigate some of these challenges and
ethical concerns. Collaboration with associations (Roma and pro-roma) is essential
to the success of this study. Local associations play a crucial role in facilitating
access to Roma communities, building trust, and ensuring cooperation with the
survey. The involvement of associations and Roma communities strengthens the
survey's outreach and credibility. Moreover, this study includes Roma interviewers
where possible and recognizes the significance of cultural mediation. Roma
interviewers possess a unique understanding of the community's culture and norms,
establishing a comfortable environment for respondents. Their presence fosters
mutual trust, thus yielding more accurate and insightful data. Using random walk
techniques in vulnerable communities like Roma settlements also raises ethical
concerns. Interviewers must be mindful of the potential impact on the residents and
ensure that their work respects the dignity and privacy of the individuals involved.
Interviewers with Roma background and cultural mediators can assure more
awareness of ethical aspects. To ensure data quality, proper training is provided to
the interviewers regarding the methodology and approach. Additionally, regular
supervision and monitoring of the data collection process are conducted to address
any issues promptly. Although the random walk technique can potentially mitigate
some of the difficulties that can be encountered by researchers, still we can outline
certain challenges and limitations such as:

- irregular layout of the settlement that might not fit the assumptions of
traditional random walk models, which are often designed for more regular
environments. This irregularity can introduce challenges in accurately modeling
the movements and interactions of individuals within the camp.

- the duration of data collection for random walk experiments can significantly
impact the results. A longer observation period may provide a more
comprehensive understanding of movement patterns, but it can also be resource-
intensive and impractical in certain situations.

- there may be concerns about the representativeness of the sample, as the
randomness of the approach might miss certain segments of the population.

- the technique can introduce biases, as certain areas or groups may be more likely
to be included in the sample.

By addressing some of the challenges associated with traditional methods, the
random walk technique offers a means to gather more comprehensive and
representative data, leading to better insights into the realities of the Roma
communities residing in settlements. However, its successful implementation
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requires careful planning, ethical considerations, and adaptability to the unique
circumstances of each Roma camp.

2. Methodological strategies to investigate Homelessness: the Street Count in
Rome

2.1. Introduction and background

The aim of this section is to provide an overview of methodological approaches
adopted by Istat and by other research teams to study a specific hard-to-reach
population, homeless people (Marpsat, M., & Razafindratsima, N. 2010).

The city of Rome is used as case study, as the total homeless population has been
repeatedly estimated over time using different techniques®:

e  PIT - point-in-time sampling (in 2014);

e TLS - time-location sampling (in 2011, 2014 and 2021);

e AD - administrative data (Population Census 2011 and 2021).

This population constitutes a very small proportion of the general population but
represents a very sensitive target for national and local authorities to fine-tune
contrast policies due to their marginalised status. Homeless is a hard-to-reach
population, for whom the traditional sampling methods are rarely feasible. The goals
of the research are basically two: homeless count and the study of the individual
condition and story. Census data are focused only on homeless count while the other
approaches provide information on both aspects of the statistical investigation. In
principle PIT is more directed to make a “snapshot” of people experiencing
homelessness, on a single night. TLS is more suitable for and investigation of the
condition of unsheltered people and the causes which led to a situation of extreme
poverty. The Population Census, however, provided in 2011 [AD_PC 2011] and
2021 [AD_PC 2021] its own estimate of homeless people including an estimate of
the presence of this population in Rome. In 2014 Istat considered also the possibility
of a direct count of the people spending the night on the street, in public spaces, or
in other places that are not considered appropriate shelter. The street count
considered only the city of Turin because of the possibility to rely on a good network.

3 A partial study has been carried out by Di Censi and others with the capture-recapture method, using
a database (2022-2011) provided by the Municipality of Rome. The results are not used for this
document. See Di Censi, L. (2013). Metodologie applicate per la misurazione della poverta urbana.
FrancoAngeli.
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In 2011 the ISTAT with the support of partners* realised the first National Research
[TLS_NR 2011] on the condition of people living in extreme poverty. Three years
later, in 2014, Istat and its partners carried out second research. [TLS_NR 2014].
“Fondazione Rodolfo Debenedetti” with the support of the Municipality (Roma
Capitale) carried out in March 2014, with the Project “RacContami” a first attempt
of direct count of homeless [PIT_RR 2014]. There are no further statistics on
homeless people based on convenience sampling or “street count” at a national level
or focusing on the situation in Rome after 2014. In 2021 a researcher with the
support of the European University Institute® implemented a survey based on Istat
approach, for the Municipality of Rome only [TLS_RM 2021].

2.2. Homeless count: a first comparison of the results

Homeless count in Rome according to various sources is summarised in Table 1.
National Research (2011) estimated that the homeless population in Rome consisted
of 7.827 while according to 2011 Population Census was 21.118 while ten years
later, in 2021, was 22 182. These latter figures are mutually consistent, but they are
different from the estimates based on the two National Research carried out by Istat
(7.709 individuals in 2014). The “street count” conducted in 2014 with RacContami
Project produced a result far different but consistent with the so-called “Rome
Research”. Before doing precise comparisons, it is necessary to understand why the
homeless count according to the Population Census is so different from other
estimates.

National Census defines homelessness according to official demographic records
(anagrafe). The “anagrafe” registers considers people with two main characteristics:

- people who registered in conventional addresses and/or addresses of assistance

bodies/institutions in which the homeless are present;

- people who are regularly present in Italy and therefore have the possibility to

have an official residence address.

4 The research was carried together with the Ministry of Welfare, the Italian Federation of Organizations
for Homeless People (fio.PSD) and Caritas. See Istat (2014). L’indagine sulle persone senza dimora in
Italia. Roma.

° See Gatta, A. (2023). A target on the head? Welfare targeting, conditionality and the persistence of
disadvantage. PhD Thesis in Political and Social Sciences, European University Institute, Florence.
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Table 1 - Homeless count in Rome — Various sources and methodological approaches
(2011-2021).

Point Time Admi
Source - Location nistrative
in Time
Sample Data
National Research 2011 7.827
Population Census 2011 8 2111
RacContami 2014 3.276
National Research 2014 7.709
Population Census 2021 2 2218

istat (2011, 2014 e 2022), Braga (2014, Gatta (2022)

According to these two features many people who are registered in conventional
addresses are not necessarily sleeping in open spaces or “unconventional shelters”
but are persons who are eligible for an unconventional registration. In Rome, the
Social Services Secretariat decides if there are conditions and there is not any official
regulation to include people in this specific register. Therefore, data include many
people who are in need of a special address but are not homeless like persons in
collectives, civilian residents temporarily absent from the country, persons living in
areas to which access is difficult, etc.

However, the estimates based on TLS and PIT approach are also partly
inconsistent because of several reasons which is possible to list:

- difference in definitions;

- sampling vs snapshot approach;

- period of the year of the research (winter, spring, etc.);

- possible double counting;

- extension of period of the research (single night vs a period of research);

- special situations like the Covid-19 pandemic;

- non-sampling errors and quality of data collection.

This list can be extended, and it is possible to find solutions to arrive at a (partial)
reconciliation between the different methodologies. However, | want to stress the
fact that each approach has its own validity and naturally PIT is much more
expensive, complex and resource demanding than TLS. There are no advantages
and/or limitations adopting the three different techniques examined: point-in-time
sampling (PIT); time-location sampling (TLS); administrative data (AD) estimates
are not suitable for direct comparisons. However, a few further clarifications are
necessary. Estimates based on time-location sampling provide information on
homelessness over a period that varies according to the approach taken; in the case
of the Istat surveys the time window adopted was one month wide. Therefore, the
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PIT estimate and the TLS estimate only coincide under the assumption that there
were no “entries” and/or “exits” from homelessness condition during the period
considered. As regards to the administrative data the estimate is affected by the
source characteristics: part of the homeless are not counted, i.e. those who are not
registered in the “registry office-anagrafe” (or those who are not identified as
homeless because they are still registered at their previous address of usual
residence) while part of the “registry” as homeless may not be homeless and/or may
not be in severe housing deprivation (addresses dedicated to homeless are also used
by municipalities for categories that do not belong to the target groups such as
unaccompanied minors in care, women victims of violence, caravanners, people who
for personal/fiscal reasons find it convenient to be homeless, etc.).

2.3. Street Count work in Paris and the Pilot Survey in Esquilino District.

Both TLS and PIT surveys face a set of problems concerning, from the respondent
side, willingness or ability to answer the questions, language barriers, fear etc.
Therefore, an option for avoiding bias that can lead to underestimating the target
population might be to collaborate with community organisations with access to
these groups. The Pilot Survey in Esquilino District was implemented to verify the
possibility to make a new PIT estimation of homelessness in the Municipality of
Rome according to the approach used in Paris and other major cities. Aware of
possible biases of previous research, the first goal was to arrive at a new homeless
count with few demographic features (age, sex, continent of origin). Following the
methodology used in Paris, starting around 9pm, small teams of volunteers walked
every street in one of 24 sectors of Esquilino District (figure 3).

Figure 3 — Map of Esquilino district.

21

Four more teams were dedicated to the area of the main railway station (Stazione
Termini) where it is possible to meet a large number of homeless. Each team had a
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leader, but all the members were responsible for the various aspects of the survey:
filling out the forms properly, detecting the people to be counted, and identifying the
path to be followed. For every individual, the team completed a questionnaire with
basic observable information. For those willing to be interviewed, the volunteers
could ask more targeted questions — with responses to remain strictly anonymous.
Once the team covered every street in the assigned sector, they returned completed
questionnaires to the neighbourhood headquarters for an initial quality control.

2.4. Challenges of PIT technique

Practical implementation challenges associated with street counts can affect the
accuracy and richness of the data. Given the transitory nature of rough sleepers
during the day, the counts generally take place at night: but if you start too early,
people may not have settled in for the night and you’ll miss them; if you start too
late, many people are sleeping, and data collection will be limited. Street counts are
also resource-intensive, relying on many enumerators (around 2000 for the Paris
count alone), who require training and supplies. Street counts also depend on
relatively favourable external conditions: extreme weather or a global pandemic, for
instance, complicates data collection efforts and can limit comparability across time.

The Pilot Survey results as well as the specific characteristics of Rome require
specific adjustments for the final research, scheduled for the end of 2023.

Among the main changes to be introduced the most relevant are connected with:

- the questionnaire;

- the introduction of a CAPI approach;

- the correct identification of the Municipality to be covered (Rome is much

bigger than Paris in term of square meters but not in terms of population);

- the number of teams to be selected for the total snapshot;

- the support of people belonging to charities vs people selected from universities

(enumerators);
- the possibility to have a partner responsible for the organisation.

3. Conclusions

Homeless and Roma communities living in settlements are considered hard-to-
reach populations when it comes to data collection. However, obtaining accurate and
comprehensive data on these vulnerable groups is crucial for designing inclusive
policies that address their specific needs and challenges effectively. To achieve this,
survey design must consider several key considerations. Both surveys pose
methodological challenges, such as the lack of a reliable sampling frame and the high
mobility of the population, necessitating the use of innovative and flexible
approaches. These approaches should strive to balance the need for accurate,
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representative data with the practicalities of reaching and engaging these groups
effectively. Moreover, both surveys face a set of problems concerning from the
respondent side, willingness, or ability to answer the questions, language barriers,
fear etc. Therefore, an option for avoiding bias that can lead to underestimating the
target population might be to collaborate with community organisations with access
to these groups. These organizations have established connections and trust within
the target populations, making them valuable partners in the data collection process.
Their involvement can facilitate access to the communities and help overcome
barriers that might hinder conventional data gathering efforts. Another approach that
can encourage participation and ensure that respondents feel comfortable sharing
their experiences and perspectives is to involve interviewers or enumerators with
specialised skills in cultural mediation or deep knowledge of the target population to
create contact with the target population and gain their trust. In addition, it is
essential to provide proper training to interviewers on the nuances of handling
‘official' data collection. Finally, official statistics agencies should embrace
innovative and adaptable data collection methodologies and techniques to obtain
high-quality data from these hard-to-reach populations.
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THE DEMOGRAPHIC CRISIS CAN AFFECT QUALITY OF LIFE
INITALY: A MULTI-DIMENSIONAL ANALYSIS!

Carolina Facioni, Isabella Corazziari

Abstract. Official data confirmed the inexorable aging of the Italian population. A
process historically attributed to the effect of the demographic transitions. However,
in Italy it also may be due to specific social/cultural aspects, considering the different
performance respect to the other EU countries. Aim of the work is to analyse the
progressive aging in Italy in terms both of the increasing weight of older people on
youngers, and of other dimensions related to the aging of the population (as the
labour force market, the households’ structures, marriage behaviours, etc.), focusing
the Italian demographic dynamics in a multidimensional approach. The hypothesis
is that the aging of the population will inevitably affect the future quality of life in
Italy. Anticipation practice need robust scenarios based on official data. For this
reason, the work uses the Equitable and Sustainable Well-being data jointly with
mortality statistics and other demographic indicators, analysed by the Dynamic
Factor Analysis method.

1. Age pyramids and social complexity

In 20222 the number of new-born children in the world, according to United
Nations data, significantly decreased respect to past. People aged 0-4 are in a smaller
percentage than the immediately higher age group (5-9 years). This is true even in
countries where the fertility rate is still high. For centuries, everywhere in the world,
the composition by age group has been similar to that of the African continent in
2022 (Figure 1). A significant disproportion between new-borns and the adult
population can put the future dynamics of a country at risk. This is the case of Italy.

! The work is the result of the overall contribution of the authors. However, paragraphs 1, 2, 4 are
attributable to Carolina Facioni, while paragraph 3 is attributable to Isabella Corazziari. The views
expressed in the paper do not necessarily reflect those of the authors' affiliation institution.

2The age pyramids in the paper are the result of elaborations of the year 2022 revised data provided by
United Nations, Department of Economic and Social Affairs, Population Division.
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Figure 1 — African population by age and sex: year 2022. (Per 100 individuals).

Africa - 2022 population (percentage)

-10,00 -800 -600 -400 -200 000 2,00 400 600 800 10,00

Female Male

Source: United Nations, Department of Economic and Social Affairs, Population Division. World
Population Prospects: The 2022 Revision. (Medium variant).

Population aging is the result of the combined effect of two distinct factors: a
high life expectancy and a low fertility rate. These two elements are the result of two
demographic transitions: the one that slowed down mortality and allowed people to
live longer (the older of the two) and the one that reduced births (it started about in
the 60s of the last century). Both of these factors were the result of civilizational
achievements.

Furthermore, life expectancy increases not only due to scientific achievements,
but also because of both a medical care available to everyone, and a widespread
healthy lifestyle. In synthesis, a good life expectancy is due to a widespread good
quality of life. On the other side, the possibility of birth control makes parenthood
the result of a responsible decision. People, especially young people, can face it at
the most appropriate moment. So, also birth control is concerning the quality-of-life
topic.

It is worth focusing on the social aspects related to the “right time” to have
children in Italian context. In fact, from this specific point of view, Italy represents
a sort of borderline case, due to a historic impasse that will be maybe extremely
difficult to resolve (Golini, 1997, 2001). In 2022, the demographic crisis in Italy,
respect to European context, is evident by comparing Figures 2 and 3.
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Figure 2 — European population by age and sex: year 2022. (Per 100 individuals).

Europe -2022 population (percentage)
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Source: United Nations, Department of Economic and Social Affairs, Population Division. World
Population Prospects: The 2022 Revision. (Medium variant).

Figure 3 — Italian population by age and sex: year 2022. (Per 100 individuals).

Italy - 2022 population (percentage)
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Source: United Nations, Department of Economic and Social Affairs, Population Division. World
Population Prospects: The 2022 Revision. (Medium variant).
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The age pyramids make it clear that Europe's population is aging as a whole, but
Italy is aging more drastically and faster respect to the European trend. In Italy, it is
faster respect to other secular, prosperous and industrialized European countries® like
Germany*. What future can we think of for the Italian population? Considering the
UN data for 2022, the total Italian population is 59,037,474 people; the largest group
is made up of people aged 50-59 (9,566,566 individuals); children in the 0-4 age
range are instead only 2,106,488. Italian official data say that in 2022 the average
number of children per woman is 1.24, while life expectancy at birth is 82.6 years
(Istat, 2023a). The median scenario referring to 2040 (Istat, 2021b, 2022¢) shows an
increase in people living alone, as well as in couples without children. Can we
imagine the quality of life in a country that in twenty years will be made up mainly
of elderly people? It is evident that such a particular situation requires immediate
attention and policy measures. Keeping a good level of quality of life (Maggino,
2022) in our country requires very serious anticipation (Poli, 2017) work. A work
that can rely on reliable data, such as the official data available in Italy.

2. Being young in Italy: the difficulty of reaching adulthood

Having one of the highest life expectancies in the world is a success a nation must
be proud of, it is necessary to understand the reasons why the fertility rate in Italy is
one of the lowest in the world. The historic research of IARD (IARD, 1988, 1993,
1997, 2003, 2007) can help. IARD identified five key steps in young people's lives
for their attainment of a life as an adult. These were the steps identified: 1) having
completed the education path; 2) having found a job; 3) having left the parental
home; 4) forming a stable relationship; 5) (eventually) having children. Getting the
n.5 goal is probably conditioned by the previous four. However, these are
undoubtedly five fundamental steps in life - and they are of particular interest in this
context, as the official data available to us can explain much of why in Italy there
fewer and fewer children over the years are. Table 1 illustrates the different situation
between Italy and EU-27 in years 2008, 2014, and 2020 (Istat, 2022c).

3 Economic prosperity and an industrial and/or tertiary type economy are usually the socio-cultural
terrain where the processes of secularization (characterized by phenomena such as the increase in
divorces and the decrease in births) develop (Impicciatore and Billari, 2012)

4The choice of Germany as a term of comparison is due to the need to highlight the Italian disadvantage
in Europe. It would not have been clear enough if the authors had chosen a country like, e.g., Sweden
or Denmark - whose welfare aimed at aimed at the quality of life of young people is well known.
Furthermore, the authors did not choose a European country already successfully implementing policies
for the recovery of the birth rate, such as France. A useful website for comparing all age pyramids using
UN data is https://www.populationpyramid.net/.
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Table 1 — People aged 30-34 who graduated and people aged 18-24 who left their studies
early. Comparison Italy - EU-27. Years 2008, 2014 and 2020 (Per 100 individuals
with the same characteristics).

Italy EU-27

Education

2008 2014 2020 2020
People aged
30-34 with university
degree 19.2 23.9 27.8 41.0
People aged 18-24
who early left the
education and training
system 19.6 15.0 131 9.9

Source of data: Istat Report on education levels in Italy (published on October 25th 2022)

Italy still lags behind the European average. Furthermore, school dropouts
increased during the Covid-19 pandemic (Istat, 2022a, 2022b). Considering master's
degrees, the average age at graduation in Italy is 27.1 in 2022 (AlmaLaurea, 2023).
A separate chapter deserves the phenomenon of NEETs (Alfieri et al., 2015). In
2022, the data on the total number of NEETSs aged 15-29 is equal to 19.0% of people
in the same age class - a better percentage respect to year 2020 (23.7%), and better
than the 23.1% of year 2021 (Istat, 2023b). Although the data show an improvement,
the percentage of NEETs in Italy is still higher than the EU average (11.7%) in 2022°.
With regard to the labour market, according to the latest Istat Annual Report (Istat,
2023c¢), Italy is the European country with the oldest workforce. The share of 15—
34-year-olds in the total labour force aged 15-64 decreased even more significantly
respect to the reduction observed for the population, while it was stronger the
increase in the weight of the 50-64 age group. A very complex situation (especially
with respect to female employment), on which policies should focus, especially in
light of the possible opportunities offered by the NextGenerationEU (MEF, 2022).
Even considering the abandonment of the parental home, young Italians are in a
different condition than the European average. In the EU, on average, boys left their
parental household at the age of 27.4 and girls at 25.5 in 2021. Italian data indicate
an average of 29.9 years, which, however, rises to 30.9 for males. Women leave
home shortly before with an average of 29.8 years. There is a reasonable correlation

SAbout EU statistics on NEETS, see: https://ec.europa.eu/eurostat/statistics-
explainde/index.php?title=Statistics-
explained/index.php?title=Statistics_on_young_people_neither_in_employment_nor_in_education_or
_training
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between the step of abandonment of parental home and formation of a new couple,
due to a traditional marriage or a more uxorio cohabitation. In 2019, there were
184,088 weddings celebrated in Italy. The percentage of marriages is declining,
especially for the first weddings. Cohabitations more uxorio quadrupled from 1998-
1999 to 2018-2019, passing from about 340 thousand to 1 million 370 thousand. The
average age at first marriage is 33.9 for men, and 31.7 for women (Istat, 2021a).
These last data are crucial for our analysis. If none the circumstances that should
help young people form a couple (and therefore have children) is conducive to this
aim (Ambrosi and Rosina, 2009; Del Boca and Rosina, 2009), a couple forms
relatively late and have the first child late (Golini and Lo Prete, 2019). In ltaly, the
average age of women having their first child was 31.3 in 2019, while the average
age in Europe was 29.4. Having the first child late means having subsequent
difficulties in having others. Italy becomes an increasingly old country. The
Dynamic Factor Analysis with which the indicators will be analysed below has, in
the intentions of the authors, the advantage of enriching the analysis of demographic
aging with a temporal element, thanks to which the evolution of the multivariate
phenomenon described by some selected well-being indicators is much clearer.

3. Materials, methods, and the results

In order to address the changes of the above-discussed scenario over the last
years, a descriptive multiway analysis (Dynamic Factor Analysis DFA) has been
performed considering the demographic and labour market indicators available for
the Italian regions (NUTS2°) in years 2004-2022, from ISTAT data warehouse’

The Dynamic Factor Analysis (hereinafter DFA), proposed firstly in 1970s and
improved since 1990s (Coppi & Zannella, 1979; Corazziari, 1999; Facioni, 2019)
models multivariate data collected over time®. It consists in the joint application of
factorial methods (Principal Component Analysis) and time regression models to
specific covariance matrices addressing particular source of data variation. No
inferential assumptions are included about the process generating data, the method
aims to describe data variability. The three sources of variation refer respectively to
the average over time relationships between Italian regions and indicators (static),
the average interaction between the indicators and time (dynamic of centers), the
Italian regions dynamic over time considered as differential or net compared to the
indicators’ average dynamic. The differential dynamic can strengthen the mean

® https://ec.europa.eu/eurostat/web/nuts/background

" Descriptions of the indicators and corresponding source can be asked to the authors. Details about data
processing and imputation for missing data/periods can be asked to the authors.

8 DFA works with complete data matrices. Missing data have to be imputed before performing DFA.
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indicators’ trend over time or move in other directions, weakening or even
contrasting the overall dynamics.

In this work, we use the first DFA model®, which focuses on the variability of
the indicators and their interaction with the other two dimensions. In the first DFA
model the dynamic of centers is described by ordinary least squares time regression
models (OLS), the static variability by a PCA of the corresponding covariance
matrix and on the same PCA space the unit trajectories over time allow evaluating
the differential dynamic. Trajectories can be clustered according to their closeness
and shape using Cluster Analysis on specific distance matrices (Blanco et al. 1999).
If one region or cluster moves toward the centre of the PCs’ space (which
characterizes the overall dynamic of the system of data) homogeneity among Italian
regions is increasing. By contrast, if the unit or cluster move away from the centre
of the axes, its differential dynamic is to be interpreted accordingly to its direction.
Finally indexes of the goodness of fit of each source of variation are also provided
as the ratio between the modelled total variability (trace of the covariance matrix)
and the corresponding observed one.

The following table shows the goodness of fit indices related to each source of
variation analyzed in the first DFA model.

Table 2 — Index of goodness of fit.

Quality index Description Value
Overall index overall covariance matrix 0.75
Regression analysis dynamic of centers 0.66
Factorial analysis (PCA)
static. 0.87
differential dynamic over time of Italian Regions 0.53

The DFA describes the 75% of the overall variability, the factorial analysis
account for the 87% of the static variability, while the regression describes the 66%
of the centres dynamic. Indices of fit for each year can also be provided®.

Considering regression results, few variables show nonlinear variability over
time or are constant; the others present good regression results':.

Main results are that the birth rate is linearly decreasing, the population is
slightly ageing and life expectancies at 0 and 65 years for both males and females
increasing. Consequently, Elders’ burden on Youngers and on labour force is linearly
increasing. Marriage rates are decreasing over time, with the exception of second or

® The DFA consists of four models, each of which defines a specific strategy to address the three sources
of variation (Corazziari 1999, Facioni et al 2019).

0 Values can be asked to the authors

1 Details can be asked to the authors.
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more marriages of older people realistically less interested in reproductive
behaviours. The Labour Force (LF) is ageing as over 55 are increasing and the
proportion of 15-34 on the total LF decreasing. Couples with both partners, or only
the woman employed are slightly increasing, so as the proportion of couples with no
partner employed and no employment pension. Within the described ageing Labour
Force market, the proportion of NEET young people, not studying and not looking
for a job, is increasing for both males and females. Also, the proportion of young
people aged 30-34 with at least a university degree increased since 2004, while
decreased those of young people aged 18-24 who left the studies. In the same period,
the proportion of people still living at home with parents especially if looking for a
job or students increased in the group of people aged 18-34.

The PCA of the static variability provided two principal components (PCs).
Following a circle counterclockwise on the bottom, we start from a situation
characterized by more elderly people, graduates, women with little children possibly
employed, couples with both partners employed. Then, we found higher birth rates
and number of children by woman. On the right, we find higher proportion of young
people on the total LF and consequently higher rates of Youngers who left the study
early, higher marriage rates for Youngers and first marriages.

Then worst situations follow higher proportion of couples without a job nor an
employment pension or only the man employed, higher NEET rates and young
people (18-34) still living with parents looking for a job. Finally higher proportions
of workers over 50 on the total LF and students (18-34) still living with parents.

Projecting the mean of the Italian regions over time, the PCA’s plane contrasts
the Northern on the left of the plane versus the Southern ones on the right, with the
former characterized by better employment opportunities with respect to the latter
representing a more traditional society with more marriages and the man providing
economic resources for the family'?. A hierarchical cluster analysis of the regions’
time trajectories to describe the regions’ differential dynamic over time provided a
partition of 4 clusters, the first two involving respectively Northern and Central
regions (Liguria and Abruzzo the exceptions) and the last two clusters splitting
Southern regions and Islands.

2 Details can be asked to the authors.
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Table 5 — Cluster analysis of trajectories: size of each cluster.

Cluster C_Iuster NUTS2 regions
size

1 8 Piemonte, V.d'Aosta, Lombardia, Bolzano, Trento, Veneto, Friuli VG, Emilia-Rom.
2 6 Liguria, Toscana, Umbria, Marche, Lazio, Abruzzo

3 3 Molise, Basilicata, Sardegna

4 4 Campania, Puglia, Calabria, Sicilia

The second and third clusters show low dynamic over time. The Cluster 2
dynamic shows an improvement for the employment rates and an ageing of the
population. Cluster 3, referring to Sardinia, Basilicata and Molise, after a slight
worsening for Younger’s opportunities seems to reduce distances from, he others.

The first and fourth cluster, show a high dynamic over time, but in opposite
directions and consequences. Cluster 1, referring to the Northern regions except
Liguria, increases employment rates in years 2009-2019 for people aged more than
25 and especially for males. Finally, the cluster 4 shows a worsening dynamic,
moving away from the centre towards the worst situation for Youngers in terms of
labour opportunities and of trust in the future (NEET young people).

4. Conclusions

This work attempted to provide a multidimensional - albeit synthetic and
necessarily partial - vision of the problem, enriching the picture with a temporal
dynamic of the phenomenon, and outlining the picture of a (present, and maybe
future) crisis. Anyway, this data can be precious for future policies if put in
connection with other indicators: for example, with the labour market’s indicators,
with the school system’s indicators, with other aspects linked to satisfaction (e.g.,
the propensity to marriage among young people), etcetera. Suffice it to consider,
among the many results that have emerged, how young Italians can no longer
consider (as happened in the past) the possession of a high qualification as a sure
springboard for a better and more qualified job. In Italy, the lack of work affects
family life plans: this affects lower marriage rates, and the average age of first child,
which is increasing. One of the effects of this complex situation is the collapse of
births in Italy, with the consequent aging due to the combined very high life
expectancy. The analysis of data tell us about the crisis of many fundamental aspects
for the quality of life of Italian citizens. The results provide a picture that illustrates
a progressive worsening of some dimensions, which decision makers must put a stop
to in time. It needs policies related to welfare state (Baldacci and Lugaresi, 1996).
The crisis was predictable. Eleonora Barbieri Masini, theorist and founder of Futures
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Studies, did it in the 1970s (Facioni, 2019). Italy has lost years in which it could have
done a serious job of anticipation by preventing the crisis. In 2022, Gian Carlo
Blangiardo (president of Istat at the time), underlined how a "demographic winter"
could have consequences on GDP in the future, but a possible collapse could be not
only of an economic kind, but related to overall well-being. An aged nation is
destined too no longer be competitive. It is necessary to improve the lives of young
people, to allow them to enter a dignified adult life. For example, giving them a
dignified and guaranteed work, in particular to women. Policies that support young
couples' lives should be high on the public agenda. From a completely different point
of view, policies should review the concept of "elderly" in Italy. The hypothesis that,
in the next few years, a small group of young workers will maintain an army of
retired people (born in the years of the economic boom) is not tenable. Italy needs a
change in terms of demographic rejuvenation. It affects everyone's quality of life in
the coming years. Italy needs to anticipate its own future.
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SKILLS AND WAGE DIFFERENCES BETWEEN NATIVE AND
FOREIGN WORKERS IN ITALY

Camilla Pangallo, Oliviero Casacchia, Corrado Polli

Abstract. For several years, immigration has been one of the topics at the centre of
the Italian media and political debate and has become a structural component of
society and the economy. This paper aims to make a contribution to analysing the
wage differences between Italians and foreigners in the Italian labour market in terms
of the content of occupations. Several studies in the literature suggest that natives
respond to immigration by specialising in occupations in which they have a
comparative advantage over foreigners. Through the construction of a series of
composite indicators, representing the content of occupations, the wage gap between
Italian and foreign workers was analysed in order to identify the factors that most
determine the observed gap. In this analysis, the Blinder-Oaxaca Decomposition was
used as a statistical model and the study was conducted through statistical matching
between the Labour Force Survey (research file, year 2019) of ISTAT and the
Sample Survey on Occupations (year 2013) carried out jointly by ISTAT and
INAPP.

1. Background and Objective

Over the last decade, the presence of foreigners in Italy has increased
significantly. In fact, the number of legally resident foreigners has risen from 1.3
million in 2001 to about 5.5 million as of 1 January 2023 and their share in the total
number of residents has increased from 2.3 per cent to 8.6 per cent (ISTAT, 2023).
Moreover, the structure of the foreign population is particularly complex and rapidly
changing, and the composition of foreigners is also very heterogeneous. Today,
legally present foreign citizens are also an established reality in Italy, although to a
lesser extent than in many other European countries. An important aspect for the
realisation of the migration project is the wage received by foreign workers as well
as their social and economic integration in the host country. The objective of this
study is to identify the factors that affect workers' wages in Italy and to observe how
the possession of non-Italian citizenship affects wages. Furthermore, the aim is also
to identify some determinants associated with the wage differences found between
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Italians and foreigners in terms of manual, communicative and quantitative content
of occupations, as suggested by Peri and Sparber (2009). Specifically, manual
content refers to those occupations in which the worker employs greater physical
effort in carrying out work activities; while communicative content refers to that type
of occupation in which the worker uses purely cognitive skills connected to the
sphere of communication and, finally, quantitative content concerns that type of
occupation in which the worker is skilled in mathematical reasoning and is familiar
with numbers. Several studies in the literature have analysed the impact of
immigration on native-born employees and wages. At the international level, and
particularly in the US context, some authors have shown that foreign-born workers
specialise in physical-manual labour-intensive occupations, while natives perform
language- and communication-intensive jobs; they also show that less-educated
foreign workers specialise in different productive occupations than natives, at the
same level of education, due to their different skills. Thus, immigration reallocates
the labour supply of natives, reducing downward wage pressure (Peri, Sparber,
2009). Among the studies in the literature analysing the dynamics in the Italian
territory, an interesting contribution has been provided by Strozza, Inglese and
Baldacci (1999), who analysed the determinants of immigrants' wages in some areas
of Lazio and Campania, where the share of clandestine immigration is relatively
high, using data from the period 1993-1994. According to the empirical results,
income differences appear to be relatively high among immigrants; differences in
labour market integration between genders and areas of origin also emerge. Finally,
legal status plays an important role in explaining the wage gap between regular and
non-regular immigrants, also due to the different structure of the labour sector in the
two groups. The existence of a wide wage gap between immigrants and natives in
Italy has also been highlighted by, among others, Coppola, Di Laurea and Gerosa
(2013), who attempted to explain it using the characteristics observed in both
populations. More recently, Pieroni, D'Agostino, and Lanari (2019) pointed out that,
in Italy, language problems among foreigners reduce the employment rate by about
30 per cent, with even larger point estimates when assessing employment
discrimination. The authors suggest that knowledge of the Italian language also
significantly affects immigrants' wages.

2. Data and Methods

The data used for the analysis are from the Survey on Italian Occupations (carried
out jointly by ISTAT and INAPP) with reference year 2013 and from the 2019 data
of the Labour Force Survey carried out by ISTAT. The database was created by
integrating the data in the Labour Force Survey with those in the Survey of Italian
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Occupations. It was possible to create this integrated database by means of a variable
present in both databases, namely the 4-digit classification of occupations. Since
there is no data source that collects both specific information on the characteristics
and requirements of the worker and the occupation and information on the labour
market and the socio-demographic data of the workers, the wealth of information
provided by the Survey on Italian Occupations and the Continuous Labour Force
Survey was exploited. In addition, composite indicators were constructed to assess
the occupations in terms of attitudes, skills and activities performed. We used the
methodology proposed in Peri and Sparber's work (2009), in particular we analysed
three types of indicators expressing the content of dexterity, communicativeness and
the quantitative aspect of the profession. These composite indicators represent a
weighted average value for each profession, and they were obtained using the
information contained in the Survey on Italian Occupations database. In particular,
the manual indicator was constructed using nineteen skills that cover information on
dexterity of limbs, hands and fingers, body coordination and flexibility, speed and
strength. The communicative® indicator was constructed using data on four cognitive
skills such as comprehension or self-expression in oral and written form. Finally, the
quantitative indicator summarises two pieces of information concerning the ability
to perform mathematical calculations or to apply the correct mathematical methods
to solve a problem.

To analyse the reasons for the wage gap between Italian and foreign? workers, we
applied the Blinder-Oaxaca Decomposition (Oaxaca, 1973; Blinder, 1973), both the
threefold and twofold decomposition, to the data. This technique is widely used to
study average differences in outcome between groups. In the literature, this
methodology is often used to analyse wage gaps by sex or race.

According to the threefold decomposition, the difference in outcome can be
obtained as the sum of the following three components:

- the “Endowment Effect” which is equal to the part of the differential that is
due to group differences in predictors;

- the “Coefficient Effect” which measures the contribution of differences in
coefficients (including differences in the intercept);

- the “Interaction term” which takes into account the fact that between-group
differences in explanatory variables and coefficients occur simultaneously.

An alternative decomposition, called the twofold decomposition, which is very
popular in the discrimination literature, is based on the notion that there is a vector

! For example, four cognitive abilities belonging to section D of the ICP questionnaire, from question
number 1 to 4, were selected for the construction of the communicative indicator. The abilities used are
as follows: Understanding communication in oral form, Understanding communication in written form,
Expressing oneself in oral form, Expressing oneself in written form.

2 Employed persons with foreign citizenship resident in Italy also include EU citizens.
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of non-discriminatory coefficients that should be used to determine the contribution
of differences in predictors. This is the vector of regression coefficients that would
emerge in a world without discrimination in the labour market.

Thus, this decomposition divides the difference in mean results into two parts:

- "explained" is the component explained by the differences between the groups

in the explanatory variables.

- "unexplained” is the remaining part that is not explained by differences in the
explanatory variables. It is often attributed to discrimination but can also result
from the influence of unobserved variables.

The unexplained part can be further broken down into two sub-parts representing

discrimination in favour of the first group and against the second group, respectively.

In this study, in order to apply the Oaxaca Decomposition, we used the last

average monthly salary as the dependent variable and as independent variables: the
manual, communicative and quantitative content of the occupations, some socio-
demographic characteristics of the workers (gender, age and educational
qualification) and some occupational characteristics (fixed-term or permanent
employment, full-time or part-time3, size of the company and economic sector). The
categorical variables were transformed into dummy variables and a chosen category
was omitted from the model for each categorical variable. The three realised
composite indicators representing the manual, communicative and quantitative
content of the occupations were standardised with their maximum value*.

3. Results

The analysis was developed from the observation of the relationship between the
average wage of the employed and the content of the occupations. Figure 1 shows
the curve of average wages for the total employed population as the intensity of the
manual, communicative and quantitative content of the occupation changes. Wages
clearly tend to decrease as the intensity of the manual content of the work performed
increases and, on the contrary, to increase as the intensity of the communicative and
quantitative content of the occupations increases. For example, a worker in a
profession with the least communication content earns an average of 950 euros,
while a worker in a profession with the most communication content earns an

3 The data on the type of part-time or full-time work were already available in the Labour Force Survey
dataset, the name of the variable taken into consideration is “PIEPAR”, it is a variable reconstructed by
Istat. Therefore, wages were not converted into full-time equivalents, but this PIEPAR variable was
used in the model, which distinguishes full-time from part-time work.

4The maximum value of the manual indicator is 64, the maximum value of the communicative indicator
is 89 and the maximum value of the quantitative indicator is 85.
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average of 1,900 euros. The trend of the three curves is not so linear but reflects in
general terms what has just been stated.

Figure 1 - Average wage of workers by manual, communicative and quantitative content
decile in the occupation. Year 2019 (RCFL) and 2013 (ICP).
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Source: Own elaboration on ISTAT-INAPP data.

Communicative content

From this consideration, we wanted to investigate the topic further by applying
the Blinder-Oaxaca decomposition in order to understand, above all, how much of
the wage gap between Italian and foreign workers in Italy in 2019 can be attributed
to working in a profession with a higher manual, communicative or quantitative
content. All analyses were only conducted on employed persons due to data
availability. As shown in Table 1, the sample consists of 152,115 employed persons
(n), of whom 134,306 are natives (n,) and 17,809 are foreigners (ng).

Table 1 - Size of groups.

Employed Italian Citizenship Employed Foreign Citizenship  Employed Pooled Regression
(n4) (np) (n)
134,306 17,809 152,115
Source: Own elaboration on ISTAT-INAPP data.
The first results (Table 2) show that the average monthly wage® is 1,386.27 euros

for Italians (group A) while that of foreign workers (group B) is 1,076.65 euros. So,

5 No hourly wage data are available to apply this type of analysis. Monthly wage values were estimated
by extracting a sample of employed persons with a pooled regression.
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the wage difference is about 309.63 euros and it is this gap that we tried to explain
with the Blinder-Oaxaca Decomposition.

Table 2 — The average wage values by groups.

Average Wage Average Wage Wage Difference
of Italians (¥,) of Foreigners (Y5) (Y4-Yg)
1,386.27 euro 1,076.65 euro 309.63 euro

Source: Own elaboration on ISTAT-INAPP data.

First, we examined the results of the threefold Blinder-Oaxaca decomposition,
which suggest that the 309.63 euros wage difference can be explained by three
different effects (Table 3). The endowment effect represents that part of the
differential due to the average differences in the composition of the two groups
observed in the predictors (age, gender, education, economic sector of employment)
and is about 234.55 euros. The coefficients effect is that part of the differential due
to the differences between the two groups in the coefficients, generally attributed to
the discrimination present in the labour market or to potential effects in unobserved
variables; this effect represents 49.83 euros and finally the interaction effect is that
term which takes into account the differences in the two groups in both endowments
and coefficients simultaneously.

Table 3 — Threefold Decomposition results.

coef(endowments) coef(coefficients) coef(interaction)

234.55 euro 25.24 euro 49.83 euro
Source: Own elaboration on ISTAT-INAPP data.

Next, we examined the components of the endowments and coefficients of the
triple decomposition, variable by variable. Figure 2 shows the estimation results for
each variable of the threefold decomposition, together with the error bars indicating
the 95% confidence intervals. In the endowment’s component, the most statistically
significant variables are: the communicative and quantitative content of occupations
and working in micro enterprises. It thus appears that a significant part of the wage
gap between natives and foreigners is determined by group differences in performing
a more communicative and quantitative occupation and in the proportion of
individuals working in micro-enterprises.
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Figure 2 - Endowment components of a threefold Blinder-Oaxaca decomposition to explain
the wage gap between natives and immigrants.
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Table 4 — The estimates of the terms constituting the endowments effect for the three most
significant variables.

Endowment effect:
Pa BOO-ECY g e )-EC¢)p

communicative_std  502.547 0.145 72.869
micro_enterprises  -281.239 -0.265 74.528
quantitative_std 320.721 0.128 41.052

Source: Own elaboration on ISTAT-INAPP data.

As can be seen in Table 4, work with high communication content contributes
strongly to the wage difference between the two groups. In fact, natives work in
occupations with a higher communication content (0.145) than foreigners and at the
same time the coefficient associated with communication occupations is strongly
positive (502.547), indicating that among foreigners, those in occupations with a
higher communication content tend to earn more. Thus, the product between the two
explains the strong contribution of this variable in explaining the wage differences
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resulting from the different composition between the groups. The variable associated
with workers in micro-enterprises explains another large part of the wage differences
between natives and foreigners. In fact, the coefficient of the regression indicates
that foreign workers employed in micro enterprises earn less than foreign workers
employed in large enterprises (-281.239). A reading of the differences in the
endowment shows that foreigners work more in micro-enterprises (26.5%) than
Italians. Therefore, the product between the two factors explains a substantial part of
the wage differences. Work with a high quantitative content also helps to explain
part of the wage difference between the two groups. Italians work in occupations
with a higher quantitative content (0.128) than foreigners and at the same time the
coefficient associated with quantitative occupations is positive (320.721). This
indicates that foreigners employed in a purely quantitative activity receive a higher
salary. Thus, the product between the two explains the strong contribution of this
variable in explaining the wage differences resulting from the different composition
between the groups.

Similarly, some variables are significant in the coefficient component (Figure 3).

Figure 3 - Components of the coefficients of a threefold Blinder-Oaxaca decomposition to
explain the wage gap between natives and immigrants.
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Table 5 - Estimates of the terms constituting the coefficient effect for the three most
significant variables.

Coefficient effect:

E0X) Pa s E(Xe) (Ba-Bs)
communicative_std 0.496 284.274 150.000
middle_school 0.430 -146.449 -62.973
young_adults 0.208 -173.518 - 36.092

Source: Own elaboration on ISTAT-INAPP data.

The most significant variables are, for example, the communicative content of
professions, possession of a secondary school leaving certificate or being aged
between 25 and 34.

As can be seen in Table 5 (the coefficient effect), the differences in the regression
coefficients on the communicative aspect of occupations account for the decisive
part of the wage gap, where the wage gain in performing a more communicative
occupation is 284 euros higher for Italian workers than for foreigners. The average
communicative content of the occupations performed by the group of foreigners is
very low at 0.49.

Possession of a secondary school leaving certificate and being aged 25-34 also
seem to influence wage differences. In particular, wage differences seem to be
attenuated in favour of foreigners considering occupations with these characteristics,
i.e. with low educational qualifications compared to higher qualifications and
considering younger ages compared to older ages. This effect is essentially due to
the “Pa - Bs” component, which returns strongly negative values. In the group of
foreigners about 43% have a secondary school leaving certificate and 21% are young
adults.

The Twofold Decomposition was then applied, which decomposes the difference
in average results into two parts: the part explained by the differences between the
groups in the explanatory variables and the unexplained part which is often attributed
to labour market discrimination or the effect of unobserved variables.

We examined the results with group weights of “-1”, which indicates that the
reference coefficients come from pooled regressions in which the group indicator
variable relating to citizenship (with value “1” for foreign citizenship and “0” for
Italian citizenship) is omitted as a covariate.

Table 6 - Twofold Decomposition Results.

ngic;uha coef(explained) coef(unexplained)  coef(unexplained A) coef(unexplained B)
-1 284.99 euros 24.64 euros 2.89 euros 21.75 euros

Source: Own elaboration on ISTAT-INAPP data.
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The results of the aggregate decomposition (Table 6) indicate that the wage gap
of about 310 euros between Italian and foreign workers can be decomposed into 285
euros, which can be explained by group differences in the explanatory variables, and
about 25 euros, which is the unexplained part.

We assume that the unexplained component of the wage gap is due to labour
market discrimination and that the aggregate regression coefficients are non-
discriminatory. The Blinder-Oaxaca decomposition would indicate that about 2.89
euros of the unexplained part comes from discrimination in favour of Italian workers
("unexplained A" component), while about 21.75 euros comes from discrimination
against employed persons with foreign citizenship ("unexplained B" component).

The contribution of each variable in the explained and unexplained part of the
two-way decomposition was analysed. It turns out that the wage gap is largely
determined by the fact that Italian workers are employed in more communicative
and quantitative occupations and by a higher proportion of foreign workers working
in small businesses. Furthermore, when analysing the unexplained part, it emerges
that the wage differences between Italians and foreigners clearly benefit the natives
when considering employment with a communicative content. It can be observed
that the wage differences seem to be attenuated in favour of foreigners when
considering those employed with a middle school degree as opposed to university
degrees or an age between 25-34 rather than older ages.

We further explored the unexplained component. In Figure 5, we have examined
the three variables that make a greater contribution to the breakdown:
communicative content of occupations, average school-leaving certificate, age group
25-34. We therefore want to visualise how much of the unexplained wage gap can
be attributed to discrimination in favour of natives and how much is due to
discrimination against foreigners.

It seems that only the three components of discrimination against foreigners are
significant. In fact, the unexplained part of the wage gap can be attributed to
discrimination against foreigners in the exercise of a profession with a
communicative content, whereas discrimination against foreigners seems to be
attenuated for those with low educational qualifications (middle school certificate)
compared to those with higher educational qualifications (university degrees) and
for young adults, those between the ages of 25 and 34 compared to older ages.

Table 7 shows the specific numerical values of the point estimates of the
unexplained discrimination components.



Rivista Italiana di Economia Demografia e Statistica

77

Figure 5 - The sub-components of discrimination of the unexplained part in a Twofold
decomposition of the wage gap between natives and immigrants.
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0 100
Source: Own elaboration on ISTAT-INAPP data.

Table 7 - Estimates of the two components of unexplained discrimination.

Group Weight

coef(unexplained A)

coef(unexplained B)

communicative_std -1 4.079 102.8048
middle_school -1 -4.329 -41.587
young_adults -1 -3.432 -32.1952

Source: Own elaboration on ISTAT-INAPP data.

4. Conclusions and Future Developments

We used the Blinder-Oaxaca Decomposition to examine the wage gap between
Italian and foreign workers in Italy in 2019. The results of the analysis suggest that
the wage gap can be explained by several factors. Mainly by the fact that Italians on
average hold professions with a higher communication content than foreigners.
Workers in non-communicative professions generally tend to receive lower wages
in the Italian labour market. Consequently, the group of foreign workers in
uncommunicative professions compared to Italians will, on average, earn lower
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wages than their native counterparts. But also, that Italian employees work in
professions with a higher quantitative content than foreigners, as well as a higher
proportion of foreign employees working in small enterprises than natives.
Moreover, the wage difference between natives and foreigners is reduced by
considering low compared to high educational qualifications or youthful compared
to older ages. Indeed, it would seem that foreigners compared to Italians have an
advantage in terms of wages when considering low educational qualifications or
younger ages compared to their native counterparts.
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CARBON SUBSIDIES TO GREENING EDUCATIONAL AND
BUSINESS ACTIVITIES!

Marina Albanese, Francesco Busato, Gianluigi Cisco

Abstract. This paper proposes a comparative framework to identify the impacts of
alternative uses of carbon revenue and their redistribution. Although different studies
have focused on the optimal carbon price path, the role of carbon revenue recycling
is understudied. On this basis, we examine the macroeconomic impact of two carbon
recycling strategies: i) encouraging investment in low-carbon projects at the firm
level; and ii) subsidies to pursue SDGs, promoting the greening of human capital in
the educational sector. To this end, this document presents an original Dynamic
Stochastic General Equilibrium (DSGE) model that includes the higher education
sector, low-carbon firms, and climate change. Our analysis shows that both strategies
increase green human capital through two different channels. However, funding
academics is crucial to improving the quality of education and promoting sustainable
development in the long term. In contrast, firm-level green subsidies have a
significant impact on short-term low-carbon productivity and mainly affect hiring
and investment decisions. In both cases, these measures improve households’
welfare.

1. Introduction

This study aims to investigate the effectiveness of carbon taxation and its
potential macroeconomic implications in relation to green human capital. Although
several studies have demonstrated the optimal level and dynamic for carbon prices
(Acemoglu et al., 2012), the most effective method for returning carbon tax revenues
to the public has not been adequately determined. In recent years, global carbon
pricing revenue increased significantly, to US$84 billion in 2021, representing a
noteworthy additional source to fund climate mitigation, industry competitiveness,
and economic and development goals (Agnolucci et al., 2023). Global carbon pricing

! For research articles with several authors, a short sentence specifying their individual contributions
can be provided here. The affiliations and contacts of the authors should NOT be reported here, but at
the bottom of the last page.
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revenue rose by almost 60% compared to 2020 levels, with emissions trading system
revenues surpassing carbon tax revenues for the first time due to higher emissions
trading system prices. Therefore, policymakers are paying increasing attention to
how carbon revenues can be allocated most effectively.

However, while carbon revenues have been mostly used to fund measures that
reduce emissions by promoting investment in low-carbon technologies. On the
contrary, these funds could also be used to pursue broader objectives, such as health
and human capital, i.e., direct funding to higher education institutions to improve
education and research activities, particularly in climate change area, could be a
potential strategy (World Bank, 2019). Nonetheless, the international climate policy
debate has mainly focused on supply-side incentives in recent years. Although
several studies have examined the adverse effects of carbon emissions increases and
their policy implications in the Dynamic Stochastic General Equilibrium (DSGE)
context (Fisher and Springborn, 2011; Heutel, 2012; Annicchiarico et al., 2015), the
role of human capital and educational policies has not been adequately considered.
To fill this gap, this paper provides a comparative framework to identify the impacts
of alternative uses of carbon revenue, mainly focusing on the education sector. In
detail, this paper seeks to answer the following research questions: What are the
macroeconomic implications of employing a carbon revenues strategy to fund
sustainable activities at the university level? How does this strategy differ from
utilizing carbon revenues to subsidize low-carbon firms? To answer this question,
we extend a standard Environmental Dynamic Stochastic General Equilibrium (E-
DSGE) model to include the higher education sector, high-carbon and low-carbon
firms, and the climate module. Our research contribution extends the existing
literature that employs DSGE models to investigate environmental issues (known as
E-DSGE). Previous studies in this domain primarily focus on the supply side of the
economy when addressing environmental implications (Fischer and Springborn,
2011; Heutel, 2012; Annicchiarico and Di Dio, 2015; Annicchiarico and Di Dio,
2017). Despite these contributions, two significant research gaps exist. First, our
study innovates in its research topic, with few studies analysing carbon revenue
recycling in a general equilibrium framework. Previous works neglect the potential
impact of using carbon revenues for educational goals. Thus, our study analyses the
effects of using carbon revenue to finance tuition subsidies. Second, our work
innovates in its modelling approach. In a general equilibrium framework, no
previous studies have examined the interaction between education supply,
macroeconomic outcomes, and their impact on environmental issues This paper is
structured as follows. Section 2 describes the DSGE model. In section 3, we present
the model calibration. Section 4 discusses model performances and policy
experiments. Finally, section 5 concludes.
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2. The Model

The economy is populated by households, academic departments, academic
institutions, green and traditional human capital, final and intermediate goods-
producing firms, a government, and the climate system. The structure of the model
consists of a standard TANK (Two Agents New Keynesian) model augmented to
include the academic institution sector and a climate module. The model presents
two types of households differing with respect to their ability to access financial and
labor markets, namely Ricardian (Skilled) and Non-Ricardian (Unskilled). Ricardian
households offer labor services in the green and dirty sectors and the green and
traditional departments as skilled workers and teachers, respectively. In addition,
Ricardian Households offers capital for both firms. On the contrary, non-Ricardian
households offer labor services in the green and dirty sectors as unskilled workers,
and they can spend part of their time in education activities (green or traditional).
The production sector produces a unique final good combining two intermediate
goods, dirty and green. This study provides two alternative types of human capital
accumulation: green and traditional. In the following, we discuss the behavior of
HEIs and departments, the remaining part of the model corresponds to the standard
E-DSGE modeling.

2.1. Higher Education Institutions

The educational sector is defined by two hierarchic levels: academic departments
and institutions. Departments hire teachers in perfectly competitive factor markets
to convert time spent in education, from the non-Ricardian households into the new
human capital F;.The representative academic department employs teachers to
provide two kinds of education, namely traditional and green. Academic institutions
aggregate green and traditional courses to provide the total educational supply,
considering costs related to each course implementation.

2.1.1 Green Departments

The intermediate green educational sector is dominated by a continuum of
monopolistically competitive green departments indexed by j € [0,1] facing a
demand function from the higher education sector. Notably, green departments
produce new green human capital by combining time to green education (Ej ;) with
teaching production hours (N }}’G’t), as in the follows:

F(oe = AncelEDeel C[INGDRe] ™ € (0,1), (1)



82 Volume LXXVIII n.2 Aprile-Giugno 2024

where 0; defines the marginal return to time spent in green education to former
green human capital, because of the diminishing return to education, it takes values
in the interval (0,1); 6ydefines the share of traditional teachers in the human capital
formation; Ay  measures the efficiency of human capital production technology. In
addition, following The European University Association (EUA) survey, we
consider quadratic adjustment costs of green sector teacher recruitment that reveal
that tertiary institutions face several barriers to greening and environmental
sustainability. They found a lack of employee engagement, coordination of activities,
and strategic support among them. These types of challenges are formalized as
follows:

2

N(j) R,

LNGYf) = 2 (e — 1) NG @
N(DEge-1

where vy, represent the green teachers adjustment cost parameter. Accordingly, to its

production function, input costs and adjustment costs on new green teachers, green

Departments maximizes the following profits:

PE, . W6, NOR )
max H(])G t = (1 + T?)%F(])G,t - —HG; Het I}(N(])gc), (3)
N(DEe e t t

1 defines a green education subsidy for each of new green additionally green course
implemented. From the maximization problem, we derive the input price equation
given by:

w PE F
(])HGt — (1 + h)_eNG (])Gt
Py N(])GT t
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N(l>§16,t—1 N(])gG,t—l 2 N(])ﬁG,t—l
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In our model, the rate of return per unit of green teaching labor Wy  is defined as
marginal products of NgT’t.
2.1.2 Traditional Departments

The intermediate traditional educational sector is dominated by a continuum of
monopolistically competitive traditional departments indexed by j € [0,1] facing a
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demand function from the higher education sector. Traditional Departments produce
standard human capital by combining time to traditional education (E T,t) with
teaching production hours (N},?G't), as in the follows:

F(Dre = Aur e [EG e T ING)Rre] M € (0,1), ()

where 07 defines the marginal return to time spent in education green in human
capital formation, because of the diminishing return to education, it takes values in
the interval (0,1); 87 defines the share of traditional teachers in the human capital
formation; Ay, measures the efficiency of human capital production technology.
Traditional academic departments maximize the following profit:

E AR
Al PT' . WHT,tN(])HT,
max TG, = —Ptt F(r: — 5 : (6)

From the maximization problem, we derive the input price equation given by:

WDnre _ Pre F()Tt
Pt NT Pt N(j)ﬁT,t

(7

In our model, the rate of return per unit of traditional teaching labor Wy . is defined
as marginal products of Nfi7 ;.

2.1.3 Academic Institutions
The final educational supply is produced according to the following production
function:

RG) = {00 o [F o] oo+ =y [FGr ] o 1 v e 0D, ®)

where vy represents the share of intermediate green course used in the defining the
final educational supply and o, > 0 is the elasticity of substitution between green
and traditional intermediate course; y® represents the degree of environmental
sustainability in the academic institution. Similarly, the demand curves for the two
courses can be derived as follows:

Foo=ye(Pe) g 9
Gt=Y t )

E
3
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_ (1 _ e Pfy oe
Frp= A=y |(=F Fy, (10)

Pt

where F;. consist of a continuum of intermediate varieties F;.(j) withj €
(0,1)andj € {G, T} as follows:

Lt — (J‘ F(])(ee—l)/ee d

)1/(9e 1)

e/(ee_l)
) 0, >1 (11)

E= (I P d

Notably, non-Ricardian Households pay an equal fee for both green and
traditional courses, P . However, for simplicity, we set this price equal to one.

0, >1 (12)

3. Calibration

This section summarizes the calibration of the model presented in this study. The
model is calibrated for the Euro area. Accordingly, we refer to previous studies
focused on Euro area models to calibrate the households and production sections of
the model. Macroeconomic parameters are set in accordance with those used in the
calibration of a basic New Keynesian model (See Table 1).

Table 1 — Model Calibration- Macroeconomic Parameters.

Parameters Descriptions Values Source
Snr Non-Ricardian (Unskilled) share 0.57 Eurostat
Yy Green Teaching Adjustment Cost 71 Annicchiarico et al. (2017)
y Share of Green Goods 0.2 Giovanardi et al. (2023)
ye Share of Green Courses 0.2 Assumed equal to y
o Elasticity of Substitution Green and Dirty 2 Giovanardi et al. (2023)
oods
o, Elasticity of Substitution Green anngirty 2 Giovanardi et al. (2023)
courses
6 Elasticity of Substitution- Production 3.58 NAWM-II
Bl Discount Factor Ricardian 0.98 Standard in Literature
1in Inverse of Frish Elasticity 1.00 Annicchiarico and Di Dio (2015)
d; Depreciation Rate Sectoral Capital 0.1 NAWM-II
ap Share of Dirty Capital 0.3 NAWM-I1I
af Share of High Skilled Workers -Dirty 0.30 Calibration based on Eurostat
Sector
ag Share of Green Capital 0.30 NAWM-II
ak Share of High Skilled Workers -Dirty 0.30 Calibration based on Eurostat
Sector
& Emission per unit of dirty output 0.38 Annicchiarico and Diluiso (2019)
[ Emissions Decay rate 0.0035 Gibson and Heutel (2020)
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In contrast to the economy sector calibration, there is relatively little econometric
evidence on the parameters in human capital formation. In detail, to calibrate the
Higher Education Institution Sector, we refer to previous studies. Heckman (1976)
estimates the parameters of the human capital production function, relative to time
spent in educational activity, in the range from 0.51 to 0.80. More precisely, Kim and
Lee (2007) set O and 87 equal to 0.49 and By and By such thatd; + Oy is equal
to 0.8. Turning to the depreciation rate of human capital, Heckman's (1976) estimates
range from 4 to 9 % per year. In this study we set 6]’-‘ = 0.04.

4. Results

In this section we examine the impacts of two carbon revenue recycling
strategies: (i) subsidies for firms-level low-carbon investments; and (ii) subsidies for
sustainable development goals, including the promotion of green human capital via
academic and research programs. 2 Figure 1 displays the impact of a 10% carbon tax
shock on the academic sector under both carbon revenue recycling strategies. When
the focus is on promoting other sustainable development goals, the shock leads to an
increase in revenues used to incentivize green initiatives in academia. In response,
academic institutions adjust their course offerings to promote interdisciplinary
approaches to climate change. This leads to an increase in demand for teachers with
expertise in sustainability topics, resulting in a 0.12% increase in the number of green
teachers. The subsidy also encourages households to allocate more of their time
towards acquiring skills and knowledge relevant to the low-carbon sector, resulting
in a 0.03% increase in green human capital. This mechanism contributes to an
increase in the availability of green human capital in the economy. However, the
impact on educational variables is limited due to staff adjustment costs and
decreasing marginal returns of departments’ production functions. Additionally,
rigidities associated with staff turnover make the impact of this fiscal policy measure
on the higher education sector more persistent, even after changes in educational
offerings. In contrast, traditional courses, teachers, education, and human capital
experience slight decreases. Figure 2 illustrates the impact of measures to promote
the provision of green courses on the goods sector. The overall dynamics of this
economy are shaped by two primary factors. First, a carbon tax impacts the
competitiveness of carbon-intensive firms, favoring the low-carbon industry.

2 The simulations have been obtained using numerical analysis and perturbation methods to simulate
the economy and compute the equilibrium conditions outside the steady state. We solve the model using
a second-order Taylor approximation around its steady state. The model has been solved by using the
Dynare, a software platform for handling a wide class of economic models, in particular dynamic
stochastic general equilibrium (DSGE) and overlapping generations (OLG) models. For details, see
http:// www. cepre map. cnrs. fr/ dynare/ and Adjemian et al. (2011).
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Second, the introduction of a "green" education subsidy alters the skillset available
in the workforce. The available human capital acts as the conduit between education
and production sectors. A hike in the carbon tax renders the 'dirty' industry less
profitable than the 'green' one (as indicated by a decrease in dirty output by roughly
0.03%). Ricardian households, anticipating future growth in the green sector, adjust
their preferences accordingly. They choose to divest from the dirty sector and
increase their investment in low-carbon production. This investment decision results
in an increase in green output, thereby escalating the demand for low- and highly
skilled workers in the low-carbon sector (0.12% and 0.03%, respectively). However,
low-skilled workers experience more significant effects. An educational grant
influences low-skilled abilities in the green sector, enhancing its productivity. In
addition, a portion of high-skilled resources is derived from the educational sectors
to instruct in the new "sustainable" courses. A second scenario explores a carbon
revenue recycling strategy designed to stimulate low-carbon production.
Specifically, we examine the macroeconomic implications of a 10% carbon tax
shock, with carbon revenues being directly used to support low carbon firms. After
implementing this measure, green output, capital, and labor increase considerably
more than with measures to subsidize green education (as depicted by the red line
versus blue line in Figure 2). This type of measure has ripple effects in the
educational sector.

Figure 1- Impulse response functions to a 10 % Carbon Tax Shock under: "green firms"
and "green education” recycle strategies: Education Variables.
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Figure 2- Impulse response functions to a 10 % Carbon Tax Shock under: "green firms"
and "green education" recycle strategies: Sectoral variables

Production Capital

04| \ [—+—Green-HE! Subsidy N\
\ | ===~ Green-Firm Subsidy

0.3} | —0— Dirty-HEI Subsidy

[5-="Diety-Firm Subsidy |

% Dev. from ss

% Dev. from ss
<)
i
p
g
1]

years after the shock years after the shock

Low-Skilled Labor High-Skilled Labor
. 5 ; : . i — : 4 .

% Dev. from ss
o
S

% Dev. from ss
o
o

o

@1
|
|

years after the shock years after the shock

At the moment of the shock, green technology push measures significantly impact
the demand for green education more than higher educational institution (HEI)
subsidies. In essence, the rise in low-carbon production is forcing non-Ricardian
households to pursue education that meets evolving market needs and acquire skills
applicable in the green sector. Higher education institutions respond by tailoring their
educational offerings to the demand for education, boosting the proportion of
sustainable courses by 0.03%. This mechanism results in an increase in green
teachers and green human capital. Conversely, traditional higher education
experiences a decrease in demand and supply for conventional courses. With this
comprehensive information, we can evaluate the effectiveness of both carbon tax
recycling measures at a sectoral level. First, though a green production subsidy
significantly influences the demand for green education, higher education
institutions are less inclined to modify their educational offerings in response to this
measure. Changing curricula is expensive, and only a green education grant measure
can substantially influence academic decisions. However, a grant measure on green
education has a lesser positive effect on low-carbon production at the shock impact
(0.1% compared to 0.4% in the green production subsidy). In contrast, the significant
positive effects of green human capital permit the maintenance of green output above
their initial level. After examining the intersectoral dynamics, we can consider the
performance of both carbon tax recycling measures in terms of aggregate variables
(see Figure 3).
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Figure 3- Impulse response functions to a 10 % Carbon Tax Shock under: "green firms"
and "green education” recycle strategies: Aggregate Variables.
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Measures encouraging green education increase aggregate investment and
Ricardian consumption. However, they negatively affect non-Ricardian
consumption and overall production. Specifically, non-Ricardian households reduce
their consumption as they opt to invest more time in education, which decreases their
disposable income. Nonetheless, enhancing their educational status enables to
increase consumption after two years persistently. After about two years, the latter
affects aggregate demand and pushes production above its original level. On the
other hand, a measure of green production subsidy results in a reduction of both
Ricardian and non-Ricardian consumption. Additionally, this fiscal policy has a
negative impact on aggregate investment and production, with both variables
decreasing by approximately 0.05 and 0.01, respectively. Unlike the previous
scenario, the impact on human capital is less significant, and this mechanism
prevents the aggregate variables from increasing persistently after shock exposure.
Despite this, the effect on emission intensity is positive in both cases. However, in
the case of subsidies for green technologies, the reduction in intensity is mainly due
to a slowdown in production. In contrast, in the case of green education, the reduction
occurs because the proportion of low-carbon output in the total output increases.

5. Conclusions

This paper presents a new DSGE model setup that extends the standard TANK
framework to include the higher education sector, green and traditional human
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capital, to analyzes the impact of two different carbon recycling policies This study
finds that both subsidy measures positively influence HEIs to offer sustainable
education, allowing for the greening of human capital. A subsidy for educational
institutions is crucial to increasing the quality of education by allowing HEISs to hire
more faculty members, even though non-Ricardian households spend less time on
education compared to the green firm subsidy scenario. Furthermore, a grant
measure for green education allows for maintaining new investments in green human
capital above the initial level for a more extended period. However, a green stimulus
measure at the firm level has a more significant impact on green production. This
latter occurs because green firm subsidies significantly affect the labor market and
skill acquisitions, allowing for an increase in the market share of green firms.
Although both measures see a decrease in GDP at the impact level, the significant
positive consequences of a sustainable education push measure on green human
capital enable sustainable development in the long term. Additionally, both measures
contribute to improving environmental efficiency and reducing emissions intensity.
The study highlights the need for more research on the interaction between different
areas of environmental policy, particularly when educational and cultural issues
come into play.
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THE EFFECTS OF THE LOCKDOWN ON CHILDREN: AN
EMPIRICAL ANALYSIS!

Pietro laquinta, Federica Abbruzzese

Abstract. The two years of the pandemic, with a series of alternating lockdowns,
have certainly influenced the neuro-cognitive development of each of us; even more
so the growth of the children who experienced this sad period in a delicate and
important moment of their lives. The resulting consequences will be able to be
observed and studied in the future, when these now grown children will be able to
express their fears, insecurities and everything that has been conditioned by a past
that will only be a memory, perhaps to joke about or remember fondly. Meanwhile,
in this work we wanted to outline a micro-investigation at a local level to test a
possible cognitive-behavioral questionnaire on the evolution of educational and
pedagogical processes. The numbers are small, but this moment could be useful to
imagine a larger scale investigation using a much larger panel.

1. Introduction

The effects of the pandemic have not yet been fully explored, neither from an
economic nor from a social point of view. In particular, children aged 0 to 3 years
may have had a distorted view of the world, with consequences that will influence
their current and future growth (ltard, 2007). Always attentive to the growth and
education of the child, the Montessori Method pays particular attention to the
environment and the effects that surrounding events can have on the child's education
(Montessori, 2017a). Education, according to this scientific method, should start
from the maternal womb so that the new-born’s consciousness can develop in a
complete and balanced way (Haines A., 2021, Eagleman, 2021). In particular, the
possibility of a pilot project, carried out in an institute in Southern Italy where the
Montessori method is applied, represented the determining element in the drafting
of this work, not so much due to the small amount of data collected (only 44
interviews) but, above all, for evolutionary perspectives; an event that could count

! This article is the result of the coordinated work of both authors. In particular, however, paragraphs 1
and 3 are attributed to laquinta; to Abbruzzese paragraphs 2 and 4.
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on an audience of around 7,000 children (and their families) spread across the entire
national territory. Social analysis, although developed on small samples, represents
a good method for investigating the evolution of people's behaviour, and in this case
the opportunity is interesting because it has rarely been attempted to investigate how
children react when faced with such changes. sudden, like the one suffered due to
the Covid-19 restrictions. The sample size is typical of pilot surveys (Del Vecchio,
1995) and does not claim to have any statistical significance, but as already
mentioned previously, has the sole purpose of probing into a study opportunity that
could bring into its fold approximately 7,000 possible contacts.

2. The Montessori Method

Maria Montessori was: doctor, scientist, active feminist, anthropologist,
educator, pacifist, traveller and tireless scholar. Presenting her as an educator would
reduce her life and work, in honor of children, to a simple educational style; but she
did much more. She loved to define herself as a "rigorous scientific researcher™ intent
on observing children in various occasions of daily life, without intervening, but only
observing them in their "natural" movements, in their interests and needs (Mecocci
2019). Montessori's aim was neither to become an educator nor to invent an
educational method, but to consider the child an integral part of the family, endowed
with great potential which the adult must awaken through silent guidance, and which
respects the principles of freedom and independence (Malloy, 2017).

His Method is considered revolutionary for three main reasons: the conception
of the child (placed at the center of education and considered a "thinking being");
the importance given to the prepared and "tailored" environment; the role of the
teacher, understood as a "guide", whose main role is to prepare the environment
based on her observations (Gordon, 1995). In 1896 Maria Montessori graduated in
medicine, with a thesis in psychiatry concerning the problem of hallucinations. Two
years later, in 1898, at the Pedagogical Congress of Turin, she brought attention back
to the education of children then defined as "abnormal™ or "frenasthenic", for whom
she took care of as a doctor. When the first "Children's House™" was born, on 6
January 1907, in the infamous neighborhood of San Lorenzo in Rome, Maria
Montessori was already known in Italy for her education, for her feminist struggles
and for her commitment to children slows us down; so she decided to extend the
experiment to able-bodied children too (Montessori, 2021).

In fact, the intent of the project was to redevelop the poor neighborhood of San
Lorenzo, creating apartments equipped with toilets, electricity and water; to create a
"home school™ by entrusting the task of directing these special schools to Montessori,
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given the commitment shown over the years in favor of children and, in general, the
socially weak and inferior groups.

Montessori, with her Method, indirectly implemented a revolution in the
educational field; in particular with the concepts of "absorbent mind" (Montessori,
2021) and sensitive periods (Montessori, 2017b) make a solid contribution to
pedagogy. From 1910 M. Montessori decided to abandon medicine and dedicate
herself completely to education, organizing various courses to prepare teachers,
studying and expanding scientific research regarding the liberation of childhood. He
traveled the world where, in the meantime, numerous nursery schools and
Montessori schools sprang up.

Today Montessori nursery schools and nursery schools are now widespread (at
a national and international level) in all continents, but there are conflicting opinions
regarding the relevance of the Method and its effectiveness.

3. Territorial research
3.1. The fields of researcher

The opportunity for this research arises from the desire of a Montessori teacher,
who, working in a Method school, decided to investigate the children's perception of
the pandemic event. An event that unguestionably marked the experiential phase of
growth of the typical users of these structures. As already mentioned previously, the
prospect was to identify a sort of pilot survey in order to then be able to extend the
data collection to the entire national territory, counting on an audience of over 7,000
possible users (D'Ovidio 2012). The questionnaire, however, had already been
approved and therefore the summary results of this first analysis are affected by the
choices made during the drafting of the questionnaire itself, being based on open-
ended questions addressed to parents and/or those who take care of the children in
the structure.

In this first phase, 44 questionnaires were collected, of which 41 were considered
valid (Del Vecchio, 1995), aimed at understanding the perception that small users
had during the period of forced closure imposed by the imminent pandemic that
characterized 2020 and 2021.

The questionnaire, proposed with Google Forms, was made up of ten questions:

* eight multiple choice questions;
* two open-ended questions.

After generating the link, it was sent to parents of children aged 1 to 7 through
social networks, such as Instagram and Facebook, and messaging apps such as
WhatsApp and Telegram, starting from April 1, 2022, when the effects of the
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closures were quite evident and the perception of young users was still very much
alive, due to the various obligations that covered daily life in those times (masks,
green passes, restrictions on access to shops, mandatory school closures, etc.).

After a few days of presence, 44 questionnaires were received, considered
sufficient to incorporate some reports from the small users of the structure, covering
approximately 85% of the users of the structure (52 children, of which 25 belonging
to the nursery section and 27 to the school of childhood), although of these only 41
questionnaires were considered valid, therefore with a user coverage that falls just
under 80% (Viola, 2005).

3.2, The structure of the questionnaire

The questionnaire, as already mentioned, consisted of 8 multiple-choice
questions and 2 open-ended questions.

Even the multiple-choice questions, however, did not provide for a range of
possible answers, but left users with the possibility of describing the proposed
discriminations with their own adjectives and nouns. The result was the need to use
a textual analysis technique with a spectrum of opinion in order to understand the
guantitative meaning of the answers (Fabbris, 1997).

While keeping in mind the operational difficulties of this technique, it was
thought that leaving the interviewees free to respond could have returned more
pervading sensations of reality.

In any case, the questions posed to the users of the facility (their parents) were as
follows:

1) Had the child sensed the spread of the virus?

2) What was the child's reaction to the news of the lockdown?

3) How did you explain the virus to the child?

4) How did you justify the school closure?

5) How long did it take for the child to want to go back to school?

6) How long did it take for the child to actually return to school?

7) During the lockdown how much time did the child spend in front of the TV?

8) During the lockdown, how much time did the child spend in front of tablets,

PCs, smartphones?

9) In your opinion, what were the consequences deriving from the pandemic crisis

in your child (short and long term)?

10) How did the child react to the news of going back to school?
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3.3.  First processing results

A first summary descriptive analysis (laquinta, 2018) highlights how over 50%
of the children had understood the situation that was being created when the
pandemic spread and only ¥, of them had arrived unaware of everything at the time
of the imposition of the total block which took place at the beginning of March 2020.

It was not easy to find adequate and suitable words to explain the virus to
children, many families tried to make it concrete such as:

* An invisible monster;

* A big bad germ;

* A little being that if touched or inhaled could cause discomfort to our body.

Unfortunately, the lockdown (imposed in March 2020) forced both families who
decided to reassure their children and those who preferred to keep them in the dark
to become aware of the reality.

Figure 1 — Did your child sense the spread of the virus?

0,
0,

0 5 10 15 20 25
Figure notes. our elaborations on questionnaire data

That "home™ environment has become the fortress of each of us, a protection from
the virus, a "sacrifice" to be able to "feel well" and return to school soon. Thus, in a
"fertile” moment of growth and interest, children were forced to stop and, indirectly,
to give up moments of socialization, play and sharing. Upon hearing the news "today
the school will be closed" and when faced with "why", many families, as emerged
from the investigation, simply told the truth. When schools were completely closed,
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children were initially happy but soon this illusion of freedom from school
constraints turned into a “prison”.

Once they understood the situation, the children reacted differently. In order to
classify and have a minimum amount of feedback regarding the responses received
to the questionnaires (which presented the most disparate responses) we operated
manually by classifying those responses that could be defined as positive (spending
more time with the family, being able to play more freely, etc.) from those that
presented a negative impact (not being able to go to school, worrying about ilinesses,
not being able to play with classmates, etc.), and, finally, by those that denoted an
absolute sense of indifference to the situation.

Figure 2 — What was your child's reaction to the news of the lockdown?

0,
0,
Indifferent - 9,76 %

0 5 10 15 20 25

Figure notes. our elaborations on questionnaire data

As can be seen from the data in Figure 2, over half of the children showed a
negative attitude towards the lockdown event.

Once they understood that the lockdown would somehow affect their habits, it
took the children some time before they began to show the typical intolerance of
childhood. An interesting measure of the child's distress can be identified in the time
between the start of the total closure and the request to return to school.

Also, in this case, given the heterogeneous quantity of responses, a
reclassification was carried out, obtaining a grid of possible responses that varies
from a few days to a few weeks and is monthly in size.
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From the results of the responses it emerges that almost % of the interviewees
expressed the desire to return to school within a few weeks.

Figure 3 — After how long did the child want to go back to school?

months || G 1463 %

weeks | -1 45 %
few days | 5171 %
no return _ 12,20 %

0 5 10 15 20
Figure notes. our elaborations on questionnaire data

Among the most interesting topics that can be explored in more detail from the
proposed questionnaire is, certainly, the management of the time spent by children
in the new domestic dimension imposed by the lockdown.

One of the most recent pedagogical problems is given by the excessive use of
electronic devices (PCs, Tablets, Smartphones) and television.

The most frequent mistake found in families is the belief that the use of
technology in childhood is sufficient for growth (Fogassi, Raniero, 2019). In reality,
disproportionate use can be counterproductive if not even limiting in their growth.
Time is one of the aspects underestimated by parents, in fact the research showed
that approximately ¥ of the children spent more than two hours a day in front of the
TV and more than 3 hours using electronic tools, a precious and important learning
time in this delicate growth phase. The parents themselves underlined the abuse and
the repercussions, as will be seen better later, that the pandemic crisis has had on the
educational path of the interviewees. This is not intended to imply a refusal to use
technology in education, but rather an invitation to reflect on the educational purpose
and the appropriate age to introduce these devices. The brain, in early childhood, is
not ready to welcome certain stimuli, consequently they interfere with brain
development. There are very conflicting opinions regarding the appropriate age for
their introduction, scholars recommend around 6-8 years of life (Valle, 2017). In this
regard, Montessori considered the first six years of life fundamental for balanced and
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healthy growth, free from negative influences but open to exploring the world
through real and concrete experiences. Hence the importance given to the use of the
hands and the development of the senses.

Figure 4 — In your opinion, what were the consequences deriving from the pandemic crisis
in your child (short and long term)?

Addiction to electronic tools NG 48,78 %

0,
Boredom  IEE—— 6,34 %

[)
Detachment from reality I 34,15%

0,
Apathy — 1453 %

Anguish [N 14,63 %
Fear [N 14,63 %
Nightmares [l 9,76 %
Difficulty relating [l 7,32 %
Nervousness [l 7,32 %

Hut Syndrome [l 2,44

0 5 10 15 20 25

Figure notes. our elaborations on questionnaire data

The consequences of the pandemic have been multiple, both in the short and long
term. The greatest enemy, as mentioned previously, for approximately 46% of the
subjects interviewed was boredom, which they attempted to overcome by resorting
to the almost spasmodic use of electronic instruments, which however resulted, as a
consequence, in the acquisition of period of dependence.

Fears follow, with almost 40% (the children have started to be afraid of being
alone, as well as moving independently) and around 35%, they have suffered a
detachment from reality. This is followed by a lower percentage, around 10-13%,
but this should not be underestimated, with consequences such as: anguish;
nightmares; apathy; eating disorders. In fact, around half of the subjects interviewed
developed negative situations in experiencing the closure period, an event which
certainly had a strong influence on the growth of the children (especially the
youngest) and which will almost certainly have repercussions on their future
educational path, when they become teenagers.
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Figure 5 — How did the child react to the news of going back to school?

Happy (s 6,10 %
Enthusiastic [N 36,59 %
Fearful [N 26,83 %
Melancholy [N 170..
Scared [ 7,32 %
No reaction [l 4,88 %
Curiosity [l 4,38 %

0 5 10 15 20 25

Figure notes. our elaborations on questionnaire data

The end of the lockdown obviously triggered the reaction of the young school
users, who in almost 90% of cases expressed positive feelings towards the reopening
of schools, (Isaacs, 1982) also linked to the end of isolation and the possibility of
seeing their classmates again. game. Only a quarter of the children showed moments
of negativity, most likely due to the previous school situation, thus demonstrating a
pre-existing discomfort.

4. Conclusion

The last twenty years have been characterized by a slow abandonment of
childhood; the most alarming fact is that this topic seems to be of less and less interest
to the institutions, no one deals with it and no one cares to do so. Not only does the
State appear indifferent to the education of children (especially under 3 years old),
but the recently enacted laws seem to have been created specifically to further limit
their growth. Just think of the October 2017 circular in which the Ministry of
Education obliged school staff to hand over children and young people to their
parents or a responsible adult. Especially for children aged 11 to 14, this security has
become a real limit since they have been denied the possibility of becoming
autonomous, responsible and independent.
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Today, at least in Italy, we can say that, in addition to childhood, we have also
lost children, that is, children have left the collective imagination, losing their social
relevance. Children are seen as a burden and a "management difficulty" to worry
about, parents are not helped, nor supported and supported in the education of their
children, furthermore society does not seem to notice the absence of children in
public places. Pedagogical support, which educates them and informs them about
their child's growth, would probably make the parent's difficult task less complex.

The state, on the other hand, further burdens parents with even greater burdens,
creating laws tailored to every situation in which parents could endanger their
children. With the result of making them doubt even more - as if there was any need
today - of their own abilities. Think of the law on life-saving child seats born
following various episodes in which children were forgotten and helped by their
parents, busy with their occupations and work worries. The State has therefore
decided to make these seats mandatory so as to be able to intervene in the event of
involuntary abandonment, through a connection with an App programmed to send a
message in the event of "forgetting" your child in the seat.

All of this is an alarming sign that indicates a fracture in the relationship between
child and parent, a fracture that is also evident in school. Educators and teachers, in
fact, complain about requests from parents that border on the absurd:

* “try not to paint it today, otherwise it will get dirty!”;

* “don't let it come out if you use chalk!”;

* “avoid washing, otherwise you'll get wet!”;

* "don't give him the salty pasta, who knows he'll eat it!"

* “don't let him run today, otherwise he will sweat”.

Requests that are unlikely to be fulfilled, given that the protagonist in question is
always the child, whose aim is to grow and learn in freedom!
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GEO-REFERENCED SENTIMENT ANALYSIS FOR TOURISTS®
POINTS OF INTEREST:
THE CASE OF MATERA EUROPEAN CAPITAL OF CULTURE

Luigi Celardo, Michelangelo Misuraca, Maria Spano

Abstract. Known as the ‘city of Sassi', Matera underwent a renewal process
involving all of the Basilicata regions in the last few years. The city's Tourism
resources were almost unknown at a national and international level, although the
Sassi were included in the UNESCO World Heritage List since 1993. The European
Capital of Culture 2019 nomination triggered an intense regeneration, opening the
city to global tourism and revealing a high resilience. Tourists' experiences and
opinions have been valuable resources for designing tourism activities and creating
a new symbolic identity for the city, especially in the Web 2.0 era. Here we propose
to compute the reviews' polarity scores and use them with other characteristics (e.g.,
price, offered services and type of tourist facilities) to build spatial clusters according
to the logic of Local Spatial Association Indicators (LISA). The geo-referenced
semantic orientation of reviews concerning a particular activity or attraction
represents a useful quantitative feature for further analyses and the production of
territorial statistics. The proposal can be extended to other cases to monitor the
change of sentiment towards specific areas of interest and plan possible intervention
policies.

1. Introduction

Cyberspace has opened new opportunities to improve communication and
develop customer acquisition and retention approaches. A crucial aspect is the
phenomenon of online interpersonal influence (Senecal and Nantel, 2004), which
can be referred to as electronic word-of-mouth (eWOM), based on the previous
Westbrook (1987) definition of word-of-mouth (WOM). The eWOM is an informal
communication of consumers about the characteristics and the mode of consumption
of particular goods and services when they need to make a purchase decision. Among
the different sectors, such opinions became increasingly significant in hospitality and
tourism, where the intangible nature of products makes it difficult for an assessment
and interpersonal confidence in products is extremely important.
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The reputation generated by digital platforms is used by diverse actors in the
tourism industry. A good eWOM about facilities and attractions helps potential
visitors find information and reinforces images and opinions, as it contributes to
creating the symbolic image of tourist destinations. On the other hand, eWOM takes
on a strategic role in destination management and operators begin to integrate
traditional contextual analysis with tourist review data. In this framework,
monitoring tourist sentiment is crucial for analysing the impact of tourism growth in
specific areas, considering external and internal factors that influence the image.
Here we propose to compute polarity scores of reviews about touristic points of
interest (attractions, restaurants, accommodation) on social media platforms such as
TripAdvisor, to have both a spatial representation of the spread of sentiment and to
construct spatial clusters, according to the logic of Local Spatial Association
Indicators (LISA), to identify hot or cold spots where positive and negative
sentiments are more concentrated (Anselin, 1995). Some authors have already used
LISA to classify tweets into different topics and group them spatially to show the
relationship between content and place characteristics (Hu et al., 2020) or to find the
distribution of topics associated with urban features (Zhong et al., 2018). The
proposal effectiveness is shown through a case study about the city of Matera, which
recently experienced a regeneration process involving, more generally, the entire
Basilicata region. The city's tourism resources were almost unknown, both nationally
and internationally. Although in 1993, the Sassi became the first site in southern Italy
to be included in the UNESCO World Heritage List as a 'cultural landscape', the real
change came with its nomination as the European Capital of Culture for 2019. The
nomination triggered an intense development, opening the city to global tourism and
demonstrating a high resilience (Ilvona et al., 2019). The Internet played a key role
in reinterpreting the local urban reality, where tourists want to have a unique
immersive experience in the Lucanian community rather than being mere onlookers.
Our strategy is developed within the framework of the so-called Ambient Geographic
Information (AGI) system of Stefanidis et al. (2013), and it can be extended to other
cases to monitor the evolution of sentiment towards specific areas of interest and
plan possible intervention policies. The geo-referenced semantic orientation of
tourists' opinions represents a useful quantitative feature for further analysis and the
production of spatial statistics.

2. Data and methods
The so-called experiential tourism, which stems from the "desire to see life as it

is lived and to get in touch with the locals” (Lemmi, 2009), is a concept of tourism
strongly inherent to the European Capital of Culture event promoted by the European
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Union (Guala, 2002). This initiative gives the winning city 365 days to enable its
environmental and cultural heritage, involving a broader territorial context than the
purely urban area to create virtuous synergies. Matera's strategic project has enabled
the Lucanian city to offer alternatives and specific accommodation to around
700,000 temporary citizens in an urban area that, after having been condemned to
painful isolation along with the entire regional system of Basilicata since the Second
World War, is now undergoing an intense internal regeneration, opening up to
competition from glocal tourism and showing a high degree of resilience (Pollice
and Urso, 2014). The dossier submitted to the jury for the 2014 European Capital of
Culture nomination was entitled Open Future, highlighting the possibility of
combining science and technology with an exceptionally creative streak to
consolidate the city (and Basilicata) position in the creative sector at a European
level. The report also mentions the creation of an online cultural platform to provide
tourist information at all spatial levels and in real-time to reach and be reached
directly by potential visitors (Pollice, 2010) through eWOM. Embracing the same
idea, we developed a dataset including the opinions of tourists that visited Matera in
the last years. All the restaurant, accommaodation, and attraction reviews used in this
study have been extracted from the Italian TripAdvisor website, using MATERA in
the query and restaurants, accommodation and attractions as the main category.
Reviews posted between 2004 and 2022 (up to March 23, 2023) have been stored in
a local repository together with some metadata, like address, latitude, and longitude
(validated with the corresponding Google Maps ID_place), rating, # number of
reviews. We considered the total number of activities and filtered the facilities by
latitude and longitude values not geolocated outside the sub-areas defined by the
Municipality of Materal. The data extraction procedure belongs to the so-called web
scraping. Generally, web scraping can be defined as a systematic process of
identification and retrieval of content of interest from the Web. A software agent
mimics the browsing interaction between the web servers and a human user. Step by
step, the agent accesses as many web pages as necessary, analysing the content to
extract the data and structure them in the desired form. In our case, two scripts were
built using Python and SeleniumLibrary to extract information on the different POls
and the related on individual reviews. We obtained in this way 806 points of interest
with 164,651 reviews.

! http://dati.comune.matera.it/dataset/aree-sub-comunali-comune-di-matera
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Figure 1 - Reviews in Italian on Tripadvisor (2004-2022).
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Analysing the evolution over the years is useful to assess the overall trend since
the number of reviews published over time is an indicator of the consolidation of
eWOM about Matera. Figure 1 shows how the number of reviews tends to increase
over the years, reaching a peak in 2014, when Matera officially presented its bid to
become the European Capital of Culture. The subsequent years of preparation for the
event increased until reaching a peak in 2019. The year Matera became the Capital
of Culture was crucial, but it should be remembered that the spread of the Covid-19
pandemic had a decreasing effect on the number of visits. It is worth noting that the
number of reviews returns to the years before 2015, indicating that even though the
number of visitors decreases, the number of reviews remains at around 10,000.

To acquire the sentiment scores associated with POIs, we employed an original
customised lexicon of Italian terms to perform a lexicon-based sentiment analysis of
the reviews. Most resources in the sentiment research area, like lexicons, labelled
supplies and NLP tools, are mainly available in English. The lack of linguistic
resources is critical in most studies, producing a so-called lexical gap (Chiavetta et
al., 2016). Thus, we built an Italian lexicon by merging the resources developed in
the Opener project (Russo et al., 2016) and other selected studies (e.g., Bolasco and
Della Ratta, 2004). The resulting set contains 12,400 polarised lemmas with a value
of +1 if positives and -1 if negatives. The reviews were lightly pre-processed. Non-
alphabetic characters and symbols - such as numbers or emoticons - were removed
to include only content-bearing terms. Polarity scores were calculated using a
sentence-level logic (Balbi et al., 2018). Given a review r; (i = 1, ..., n), its a;
sentences {Si1, ..., Si ..., Sia} are identified by considering as separators strong
punctuation marks like full stops, question marks and exclamation marks. The k-th
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sentence s is a sequence of its px terms {ti, ..., ti, ..., tip}. EACh term tig in the k-
th sentence of the i-th review is compared with the terms in the lexicon, assigning a
-1 to negative terms and a +1 to positive terms, respectively. Terms not listed in the
lexicon are scored with a null value. The polarity of each term is then weighted
considering negators (e.g., mai, nessuno, nessuna), amplifiers and de-amplifiers
(e.g., poco, molto, pochissimo), adversative and contrasting terms (e.g., ma,
tuttavia). This weighting scheme allows for emphasising or dampening the
negativity or positivity of each polarised term, leading to a more effective measure
of semantic orientation (Vechtomova, 2017). The polarity score of each sentence
PS;; is obtained as the sum of weighted term scores PSy,; on the sentence length:

’ *
j
_Z/Psg,

v

Since we are interested in obtaining a polarity score at a review level, we
calculated an overall score PS;, for each text by an average of sentence polarities:

PS, @

¥ PS,
pPS,=— = % 2
4 #(g)+ #g ) () @)

where q;, g; and g;° are the numbers of sentences in r; with a negative, positive,

or neutral polarity, respectively.

In the last step, we used a global autocorrelation indicator called Global Moran's
| to relate the sentiment score to the spatial location of the points of interest. The
basic idea is to assess the absence of spatial randomness in the distribution of a
variable. We relate the global value of sentiment to its importance in neighbouring
areas to summarise the degree of spatial similarity between neighbouring
observations across the study area (Getis et al., 1992)

[ = n EiZjWijZiZj (3)
xz?
e

Sizjwij

where z;, is the deviation of sentiment score for each i observation from its means,
w;; is the spatial weight for the pair of observations i and j, and n is the number of
observations. A positive value of Global Moran's | represent a situation where
similar values are found in an adjacent area.

Nevertheless, we are interested in the global spatial representation of sentiment
and in identifying regions, i.e. the sub-areas defined by the municipality of Matera,
which influence the average positive sentiment at the local level due to their spatial
proximity or remoteness. For this reason, local spatial autocorrelation could reflect
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sentiment spread between scores in neighbouring locations, representing scenarios
where scores in one place influence other sites or where scores in one location
causally affect other areas. Local measures of spatial autocorrelation focus on the
relationships between each observation and its environment rather than providing a
single summary of these relationships across the map. In this sense, they are not
summary statistics but scores that allow us to learn more about the spatial structure
of our data. A Local Moran's |; identifies cases where the value of an observation
and the average of its surroundings are more similar (H-H or L-L) or dissimilar (H-
L, L-H) than we would expect randomly. The index is applied to every observation.
In this way, there are as many statistics as original observations. The formal
representation of the statistic can be written as follows:

_ ni-» —

CT nieyr L (=) )

where y; is the value of sentiment score for each i observation in the distribution

of data, w;; is the spatial weight for the pair of observations i and j, and n is the
number of observations.

3. Empirical results

Given the scale of the investment, the question of long-term legacy is essential
for all ECOCs (European Capitals of Culture). While all cities that were ECOC in
1995-2004 set long-term objectives for their year of glory, only half set up funds or
bodies to pursue them. Therefore, monitoring the widespread opinion is a good way
to avoid overlooking the issue of project sustainability over time when planning the
event (Corinto and Nicosia, 2016). A first graphical output of the analytical strategy
proposed here allows for displaying attractions, hotels, and restaurants' sentiment
orientation by means of a geographical heatmap, where the red colour represents a
negative sentiment score, whereas the green colour represents a positive score. In
Figure 1, the different periods are compared in order to appreciate the temporal
evolution of the tourists' opinions about the POIs. In the year of the nomination
(2014), a wide green area can be seen around the Sassi districts and the historical
city centre for all the POIs categories. In the other analysed periods, the positiveness
gradually expanded to reach new areas, even in some districts of the new city centre,
such as San Pardo, San Giacomo and Villa Longo, particularly for hotels and
restaurants. Thus, an effective spread of positive sentiment aligns with the main
objectives for promoting the city of Matera included in the dossier submitted for the
Cultural Capital bid.
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Figure 2 - Sentiment Heatmap of attractions, hotels and restaurants (2004-2022).
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Before performing the spatial analysis, we calculated the Global Moran's | from
the sentiment scores, obtaining a 0.568 value. To give additional substance to the
hypothesis of non-randomness in POIs distribution, by means of a Monte Carlo
simulation with 999 permutations, we carried out a statistical test and obtained a
<<0.001 p-value. Figure 3 depicts the four clusters of POls in the suburbs, with each
area associated with one of the results typically generated by the LISA model (high-
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high in red, high-low in orange, low-high in light blue and low-low in dark blue).
The output can be read again with respect to an overall improvement in tourists'
perception from the nomination as the Capital of Culture to the present day.

As in the previous output, we observed for the LISA model a general spread of
positiveness from the Sassi area to other Matera suburbs, such as the historic city
centre, San Pardo and San Giacomo districts. The non-significant clusters for all the
tourist attractions tend to diminish over time, showing high-high clusters (in red)
from the Sassi districts to more peripheral neighbourhoods such as Agnara and Serra
Rifusa. It is interesting to note how for attractions, the different areas of the city
flowed across time in the high-high cluster (in red), giving evidence of the success
of Matera promotion and of the triggering effect of the nomination as Capital of
Culture. As concerns accommodations, the COVID-19 pandemic influenced the
spatial distribution of POls, highlighting how not all the structures were able to
maintain a high standard in the tourists' view.

Figure 3 - Hot-spots and cold-spots of attractions, hotels and restaurants (2004-2022).
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Figure 3 - Hot-spots and cold-spots of attractions, hotels and restaurants (2004-2022).
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4. Conclusion and final remarks

Following Matera's example, many cities can benefit from the positive effects of
enhancing social and cultural assets. The process of urban regeneration is a valuable
case study to illustrate the success and importance of coopetition between actors in
a territory (Nguyen et al., 2022).

The integrated analysis of polarity scores and geographical data can help explore
tourists' opinions and perceptions, providing all stakeholders with a powerful tool to
assess and monitor the attractiveness of a given territory and develop actions or
policies to maintain or improve its image. Thanks to sentiment analysis, tourism
operators and public administrations can study the orientation of reviews published
by tourists after a trip (considering all facets of this experience) or after visiting a
tourist attraction. The possibility of geo-referencing tourist sentiment increases the
informative value of this type of data. The ability to manage these data flows also
provides the opportunity to integrate traditional contextual analysis with data-driven
strategies by incorporating the mutable opinions of tourists into planning. In this
sense, creating interactive maps where the territory can be explored at different levels
is possible instead of using a static representation of sentiment. Since the monitoring
process included in the Matera OPEN FUTURE dossier requires real-time feedback
on the impact of the city's renewal and regeneration processes, it could be useful not
only to display static photographs of the various LISA clusters in the area but also to
consider the possibility of identifying dynamic clusters. In this sense, other LISA
techniques, such as its spatio-temporal version, could be tested. Closely related to
the comparative static analysis of LISA statistics, the dynamic performance could
provide additional insights into the shape and direction of cold and hot spots of
sentiment in a given time interval (Rey, 2019). Sentiment could also be linked to
other intrinsic characteristics of POIs and their geographical location. For example,
the restaurant's price or the rating associated with the services, cleanliness, or type
of cuisine influences tourists' opinions.

Finally, a positive trend in sentiment indicates an optimal reception of the
services offered in the area. In promoting these processes, the European Commission
is interested in observing and assessing civic engagement when selecting European
Capitals of Culture (ECoCs) applications and implementing effective evaluation and
long-term monitoring mechanisms. Synergies of this kind are useful to verify that
the participation of all local energies remains constant to support the public
administration in maintaining the real involvement of the local population in the long
term and not only in the short period (Demartini et al., 2020).
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SOCIAL AND DEMOGRAPHIC PREDICTIONS IN INNER AREAS:
A COMPARISON BETWEEN CAMPANIA AND SICILY?

Cira Acampora, Antonella La Faci,
Valeriana Leporanico, Massimo Potenzieri, Matteo Potenzieri

Abstract. Demographic forecasts aim to chart the likely future of a population in
terms of size and structural indicators. For policy they are a useful tool to understand
demographic trends and plan strategies of an area. The interest for the territorial
dimension has always characterized the activity in the field of demographic forecasts
so that, since November 2021, the Italian National Institute of Statistics (ISTAT) has
published demographic forecasts at 10 years, by age groups and municipalities with
a population of over 20,000. The study aims to compare the demographic structure
and the population movement in 2031 in the municipalities of Campania and Sicily
classified according to the National Strategy for Internal Areas (SNAI) which aims
to develop and territorial cohesion (Barca et al., 2014). The choice of the regions of
Campania and Sicily is determined by the fact that both are the most populous in the
Mezzogiorno and have well characterized and different internal areas. Work
objectives, given the real diversity in territorial behaviours and demographic
characteristics, are the identification of primary determinants of marginalization
compared to Italy, and a study on the ageing of the population and the decline in
birth rates that will influence the contraction of working-age residents in the next
decade.

1. Introduction

About four thousand municipalities for a population of over thirteen million
people with an occupied area equal to fifty-nine percent of the national territory,
these are the numbers of the Internal Areas in Italy so called because they are
significantly distant from the centers of offer of essential services or those related to
education, health, mobility. However, these are areas rich in significant
environmental and cultural resources and therefore to be considered the subject of a
policy of development and territorial cohesion with a view to combating
marginalisation and the "demographic desert”. Investments on the protection and

!Authors of the sections: 1. Matteo Potenzieri; 2.-2.1. Valeriana Leporanico; 3. Cira Acampora; 4.- 4.2.
Antonella La Faci; 4.1 Massimo Potenzieri.
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promotion of the territory and enhancement of environmental and cultural resources
are therefore the cornerstones on which the national strategy for Inner areas (SNAI)
was based - promoted in 2013 by the Agency for Territorial Cohesion - with a view
to creating new job opportunities (De Rossi, 2019). The prediction of demographic
phenomena has always been fertile ground for the analysis of territories. Tracing the
likely future of a population on the basis of assumptions of mortality, fertility,
migration and structural components is indeed of the utmost importance for the
implementation of new policies in the transport network, in the health sector, social
security, as well as urban, energy and environmental needs. (Dip. politiche di
coesione. 2022a; 2022b).

Table 1 — Population and percentage of the total population by Areas — Campania, Sicily,
and Italy — 2021.

B
Classification Al A urban e rmunicipal © Belt
poles

D+E+F  (Inner

Total A+B+C (Centers) “Areas)

D E F
Intermediate Peripheral Ultraperipheral

Italy 182 60 3828 1,928 1524 382 7,904 4,070 3,834
Number of municipalities Campania 1 4 245 125 123 42 550 260 290
sicily 12 3 66 119 157 34 391 81 310

Italy 20,325,781 1573512 23,733,409 8,044,378 4,636,615 716,438 59,030,133 45,632,702 13,397,431
Population Campania 1,537,749 186,509 2,931,439 510,749 377,773 80,201 5,624,420 4,655,697 968,723
Sicily 1,666,404 91,868 763,426 1,151,585 1,058,683 101,739 4,833,705 2,521,698 2,312,007

Italy 344 27 40,2 13,6 79 12 100 773 22,7
% Campania 27.3 33 52,1 9.1 6.7 14 100 82,8 17,2
Sicily 345 19 158 238 21,9 21 100 82,8 17.2

Italy 24,455,1 37275 96,345,0 75.837,0 79,393,6 22,310,1 302,068,0 124,528,0 177,541,0
Surface Campania 662.0 1715 3,757.8 3,811.9 3,990.7 1,276.6 13,670.6 4,591.0 9,079.0
sicily 2,561.8 3205 3,409.2 6,584.5 10,749.8 2,206.7 25,832.5 6,291.5 19,541,0

Italy 81 12 319 251 26,3 74 100.0 41,2 58,8
% Campania 48 13 275 27,9 29,2 93 100.0 336 66,4
Sicily 9.9 12 132 255 416 86 100.0 336 66,4

Source: Our data processing from Istat

In this perspective and given the growing interest in the forecasts applied to the
most "micro" territorial levels, we wanted to photograph the population structure of
the inner areas and centers, both in 2021 and 2031, two regions of the Mezzogiorno
of particular interest both for their demographic size and for the significant
differences that emerge from the comparison between their inland areas: Campania
and Sicily. The assessment of the main determinants of marginalisation in contexts
of ageing populations and depopulation of inland areas, albeit similar to the national
framework, highlights marked differences - see, for example, structural indices or
indicators of migration flows - which make the study particularly attractive and
indicative for cohesion policies which, taking their cue from the heterogeneity of
territories; aim to reduce the gaps between declining inland areas and population risk
areas and Centres. In a discussion based on demographic and social variables, it was
chosen to operate - not casually - on short-term time forecasts (2031) mainly because
the emphasis was placed on spatial disaggregation at the municipal level.
Notoriously, in fact, in the forecast field, the more the temporal horizon is amplified
the greater is the uncertainty of the information. The area of Belt is prevalent in
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Campania and Italy, although with significantly different percentages (52% and
40%). The Urban Pole stands out in Sicily (34%). Very similar percentage
population (between 1 and 3%) in the outermost areas and the inter-municipal Poles
for all the territories considered. Demographic breadth comparable between
Intermediate and Peripheral area of Campania and Sicily although with very different
percentages (7% and 9% Campania, 22 and 24% Sicily). The Inner areas in Italy
account for 23% (with predominant Intermediate area - 14%), against 48% in Sicily
(predominant Intermediate area - 24%) and higher than 5% in Campania (prevailing
Intermediate area: 9%) (Table 1).

2. Population dynamics

The dynamics of the resident population in the last 10 Censuses show how the
difference between the two regions is particularly significant, as you can imagine,
between 1951 and 2021 the resident population decreases in the Inner Areas and
increases in the Centers, in particular in Campania, it decreases of -13.3% since 1951
and in Sicily of -4.4% but it is to notice that until 1961 the resident population in the
Inner areas was greater in the Centers (Figure 1).

Figure 1 — Resident Population at Permanent population census from 1951 to 2021, by area
(millions of people).
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Source: General population Censuses 1951-2011 and permanent 2018-2021.

Observing the trend of the population on the individual decades and how much
the population changes in annual average, we can say that in Campania in the last 70
years the resident population has increased, especially between 1951 and 2011 the
residents in Campania increased by over 1 million and 400 thousand units, with an
average annual growth rate (+4.7%). The decreasing trend starts in 2019 when
between 2020 and 2019, in the Centers, there is an average annual decrease rate of -
14.6 per thousand residents, 4.7 points lower than the equivalent of the Inner areas
(-19.3 per thousand) which corresponds to the period of greatest demographic
decline. In Sicily in the last 70 years the resident population is almost stationary but
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from 2019 that corresponds to the period of greatest demographic decrease, is
significant the reduction of the resident population in the Centers (-7.6 per thousand
residents) that in the Inner areas (-9.6 per thousand). In 2021, although slight, there
is a population growth in Inner areas, equal to 0.6 per thousand residents while in
the Centers there is a decrease in population (-0.7 per thousand residents) (Figure 2).

Figure 2 — Resident population in Campania and Sicily (left axis) and annual average
changes? for 1,000 residents in the Inner Areas and Centers (right axis).

Source: General population Censuses 1951-2011 and permanent 2018-2021.

2.1. Structure of population: permanent censuses

The socio-demographic structure indicators show significant differences between
Centers and Inner areas of Campania and Sicily compared to the national territory.
In particular, the old age index shows the degree of ageing of the population
especially in Inner areas but while in Sicily the difference compared to the Centers
is less marked and is equal to 170 elderly per 100 young people, registering a
difference of 4,6 percentage points compared to the Centers, in Campania is
particularly evident and in the Inner areas there are well over 193 over-65s per 100
young people compared with 134.8 in the Centers (a difference of 58.9 percentage
points).

Figure 3 — Old age index and Structure index of the working population (100 inhabitants).
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Source: Istat, Permanent population Census, year 2021.

2 Annual geometric (or compound) mean change.
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The ageing of the Italian population is even more evident in comparison with past
censuses: The old age index in 70 years increased from 33.5 in 1951 to 187.6% in
2021, of which 201 elderly people only in Inner areas. The Structure of the Working
Population Index represents the degree of ageing of the working-age population, in
relation to the older (still active) generations that will replace them, it is always above
100. An indicator higher than 100 means that the population of working age is very
old and as a must in Figure 3 is greater in the Centers than the Inner areas in Italy
and Sicily while in Campania, the index is higher in the Inner areas with a difference
of almost 10 percentage points compared to the Centers.

3. Population dynamics: the main demographic balance sheet indicators

Both regions have a much higher birth rate than the national average (7.7 against
6.8) and this characteristic is reflected almost exclusively in the areas of the Centers,
more significant, however, is the difference between the Inner areas, where in Sicily
the birth rate exceeds by 0.8 percentage points that of Campania.

Figure 4 — Birth rate and Rate natural balance (1000 inhabitants).
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Source: Istat, Movement and calculation of annual resident population, year2021.

Strong is the demographic crisis throughout Italy, the number of births is much
lower than deaths. The natural increase in population is particularly low in the Inner
areas and Sicily and Campania, although it is better than the national average, due to
a higher birth rate, have, however, very low values and the difference is particularly
significant in the Inner areas of Campania (Figure 4). Campania and Sicily have a
negative total migration rate, a sign of a lack of dynamism in both regions, which
differ considerably from the national average, which, for the same indicator, positive
values with a slightly higher trend in the centers. Specifically, it emerges that the
number of cancellations resulting from the transfer of residence is greater in the areas
of the center than in the internal areas and this difference is more marked in
Campania with a difference of 1,7 percentage points from Inner areas. The same
dynamic emerges for the internal migration rate that for both regions is negative with
a prevalence in the centers compared to the Inner areas, especially in Campania. The
migratory rate with foreign countries is positive everywhere, but both Campania and
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Sicily continue to show a lower attraction capacity than the national figure. In
Campania the migratory rate with foreign countries is lower than in Sicily with a
difference of 0.5 percentage points and is much more accentuated in Inner areas than
in the Centers; Sicily, on the other hand, is much more homogeneous internally and
is closer to the national average, with a very slight accentuation in the centers (Figure
5).

Figure 5 —Total migration rate and Internal migration rate (1000 inhabitants).
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Source: Istat, Movement and calculation of annual resident population, year2021.

As regards the total growth rate, the two regions are rather uneven and diverge
from the development of the Italian territory that has a sharp decrease in population,
especially in the central areas, albeit slightly offset by a positive migration rate. For
Sicily it is positive in the internal areas and negative in the centers, for Campania,
instead, it is the opposite, it is positive in the Centers and strongly negative in the
internal areas but in line with the national one (Figure 6).

Figure 6 — Migration rate from abroad and Growth rate (100 inhabitants).
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Source: Istat, Movement and calculation of annual resident population, year2021.

4. Demographic forecasts: 1 January 2021-2031

Demographic forecasts aim to chart the likely future of a population in terms of
total size and structural components (Marsili, 2007). Many and diversified uses of
this data by policy makers: from the field of health planning to social security, from
the study of urban needs to energy-environment, from the organization of school
facilities to the transport network. Being able to produce detailed spatial information
is essential to analyze and understand the same national demography. However, the
level of regional detail is insufficient when the planning of a territory needs micro-
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based information. This led Istat to develop a new product in the field of
demographic forecasting that shifts the details to the level of the municipality. The
published data concern the provincial capital municipalities and all municipalities
that exceed 20 thousand inhabitants. Data for consolidated supra-municipal
aggregations such as SLL and SNAI are available for all other municipalities. As for
this study, the forecasts are experimental and start from 2021 until 2031, as in the
field of forecasting, the wider the time horizon, the more uncertain the information.
The evolutionary hypotheses about the future demographic trend in the
municipalities concerning fertility, survival and migration in the different
municipalities are derived from regional forecasts, according to a probabilistic and
redistribution approach from top to bottom. The comparisons that are presented in
this paragraph have been made both using the data of the demographic database
"Demo - Demography in figures", and those offered by the Experimental Statistics.
The updates concern the replacement of the population per base year with the latest
yield available from the Census and a partial revision of the evolutionary
assumptions of the model, in line with what was the revision produced for regional
and national forecasts.

4.1 Campania and Sicily, a future in comparison

The new forecasts on the demographic future of the two regions under analysis
confirm the presence of a potential crisis as in the rest of the country. In the decade
2021-2031, the total population decreased: in Campania from 5,624,420 to
5,400,000 inhabitants and in Sicily from 4,833,329 to 4,600,000. The new forecasts
highlight the progressive aging of the population that decreases particularly until the
age of 59 years increasing from 60 years and up, as can be seen from the age pyramid
(Figure 7). The population of 65 years and more today represents 19.9% of the total
in Campania and will reach, according to Istat forecasts, 25.2% in 2031 (2 percentage
points less than the average in Italy); the population up to 14 years is 14.3% and will
be 12.5% in 2031; in the 15-64 age group from 65.8% will rise in 2031 to 62.2%.

Figure 7 — Campania and Sicily. Pyramid of Age. Comparison 2021-2031.

CAMPANIA SICILY

Source: Istat, Municipal Demographic Projections - 1 January 2021-2031.
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In the scenary of 2031, in Campania, the population over 65 years will be
concentrated mainly in the Inner Areas with a difference of 3.4 percentage points
more than the Centers, while the under 14 and the working age population more in
the Centers (+1.4 percentage points). In Sicily the population will be equally
distributed (27.2%). In the temporal comparison, the same band of population of
Campania will increase more in the centers (+5.5) than the internal areas (4.8%); for
Sicily the difference between Centers and Inner Areas is minimal (0.1 percentage
points), while in 2031, the population under 14 years will decrease from 13.8% to
12.3% in the Centers, and that in working age will rise from 64%, to 60.5% (Figure
8).

Figure 8 - Percentage composition of population in SNAI areas by age group. Period 2021-
2031.
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Source: Istat, Municipal Demographic Projections - 1 January 2021-2031.

The structural dependency ratio (Figure 9) expresses the theoretical social and
economic burden of the population of working age; values above 50% indicate a
situation of generational imbalance which in Campania, are present in all areas
except for inter-municipal areas that are also those where this value increases to a
lesser extent (+6.8%). The highest percentage is found in the outermost areas which
are also those where the IDS increases the most (+10.9%). In Sicily, values above
50% are present in all SNAI areas with a lower ratio in Centres (54.7%) and a peak
in Ultra-peripheral areas (58.5%) where there will be, in 2031, the most significant
increases.
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Figure 9 — Structural dependence index in SNAI areas -period 2021-2031.
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Source: Istat, Municipal Demographic Projections - 1 January 2021-2031.
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4.2. Some hypotheses observing the variations on the differences

Observing the variations in relation to the differences, in terms of increase and
decrease (Table 2), both on the average age (this calculated both for 2021 and for
2031 only through the experimental data) and in the comparison by age groups, we
immediately notice some differences. Looking at the distribution of the population
from 15 to 84 years, the ageing is evident, in particular comparing the negative sign
of the classes 0-64 with that of the over 65 years: while for the class 0-14 the decrease
is greater in the Centers, the phenomenon is increasing in the peripheral areas for the
class 15-64 years. The positive sign, if one observes the group of people over 85
years old, testifies to the ageing, greater in urban areas: the answer to this
phenomenon is evidently to be found in the possibility that one has, living in urban
areas, access to health and care services of proximity and high professionalism.

Table 2 — Differences in regional comparison by Areas, years 2021-2031 (changes).

POPOLATION 0-14 POPOLATION 65 YEARS POPOLATION 85 YEARS
AVERANGE AGE YEARS POPOLATION 15-64 YEARS AND OVER AND OVER
Campania| Sicily |C: ia| Sicily | C i Sicily Campania Sicily C; Sicily

Urban poles 2.8 2.5 -1.5 -1.2 -3.7 -3.5 5.2 4.7 0.8 0.7
Inter-municipal poles 34 25 -23 -0.8 3.1 -3.7 54 4.5 0.8 0.9
Belt 33 2.6 -1.8 -14 -35 -3.2 53 4.6 0.8 0.6
Intermediate 2.4 2.6 -0.9 -13 -3.7 -3.3 4.6 4.6 0.2 0.6
Peripheral 24 24 -0.9 -1.0 -3.9 -3.6 4.8 4.6 04 04
Ultra-peripheral 1.7 23 -0.3 -0.7 -3.8 -4.1 41 4.8 0.0 0.0
TOTAL 2.9 2.5 -15 -1.2 -3.6 -3.4 5.1 4.7 0.7 0.5

Source: Istat, Municipal Demographic Projections - 1 JANUARY 2021-2031.

Recalling the decrease in population of 200,000 units and observing instead the
increase in the birth rate and the decrease in that of mortality in both regions, the
decline of the population in absolute numbers in both is evidently also caused by
other factors (Figure 10).

Figure 10 — Regional comparison and rates, 2021-2031 (changes).

CAMPANIA | siCILY CAMPANIA SICILY cmmnm siciLy CAMPANIA | siciLY
2021,7.7 [ 021,77 2021,1.28 2021,1.35 2011 -31 ML 45 021,108 [ 021,122
203,79 203,76 2031, 1.44 2031, 1.48 2031 -30 2031, 41 2031, 109 [ 2031,117

Bll'th rate - Natu[al wth rate Mortahty rate

Source: Istat, Municipal Demographic Projections - 1 January 2021-2031.
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The rate of migration from abroad is always positive, especially for the Internal
Areas, both in Campania and Sicily, with a growth trend, from 2021 to 2031, of 0.3
percentage points for Campania and a decrease for Sicily (-1.0). Both regions have
a negative rate with regard to internal migration; in detail the phenomenon concerns
more Centers than the Internal Areas both in 2021 and in 2031 where in Campania
the value will be -2.9 while in Sicily -2.7 (Figure 11).

Figure 11 — Migration flows 2021-2031 (percentages). Campania and Sicily.

Source: Istat, Municipal Demographic Projections - 1 January 2021-2031.

5. Discussions and conclusions

The expected demographic decline in the coming years is mainly attributable to
migratory flows, which in the forecasts show an increase in the exit from regional
and state borders of a large part of the population and diversified by age group.
However, a separate discourse must be made in the comparison between the real data
of 2021, which are the result of a period of pandemic crisis, and the forecasts of both
the 2021 and 2031 projections. In the case of Campania, in fact, considering only the
projections, it can be seen that in the face of both internal (3.5%0) and foreign
immigration (3.2%o), there is a much higher share than that, on the contrary, it leaves
the region mainly to settle in other Italian regions (6.2%o). For Sicily, immigration
from abroad decreases (-0.3), the rate of internal immigration increases by +0.1 as
well as emigration abroad by 0.5 while that to other regions decreases -0.3%o.The
decline of the population in 2031 compared to 2021, whether we look at the observed
data or the forecast, is instead substantially "slowed down™" because, in the face of
migratory changes, there is a slight increase in the value of the birth rate and a
moderate reduction in the death rate, albeit to a different extent between the two
regions. One possible explanation may be that the elderly population leaves the inner
areas more easily because it moves in search of more numerous and efficient
services, especially from the social welfare point of view; young people, Instead,
they look to areas that offer better and more opportunities for study and work and
therefore opt for transfers outside regional and national borders (Table 3).
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Table 3 — Forecast and real data. Regional comparison, migration rates and total balance.

Diifference
2021 data of 2031 data of between forecast
Data 2021  forecas forecast data
Campania
Popelafone™ 5624420 J,E2420 3,384,804 -43
Bt ratz 1.7 T.7 e 0.2
Mortality e 10.8 11 10.0 0.1
Nafwral grevwih rate -3 -3.3 -3 63
Faate Immigration from sbooad 2.8 3.2 0.4
Emieration rats for forsien countriss 1.3 1.6 0.3
Mat misration rate sbroad 1.3 1.4 1.8 0.2
Fuats Immigration from the insids 35 3.5 0.0
Emnieration rats for the interior 6.5 6.2 0.3
Wat misration rate with the interior -3.2 -3 -7 03
Taowml nat misration rats 31 -6 -1.1 5.4
Torad grovwth rag 0a 4.2 4.1 o1
Sicily
Popolagone* 4,833,328 4,833,329 4583054 -48
Bt ratz 1.7 T.7 7.6 0.1
Mortality e 12.2 12.6 11.7 0.9
Narral grevweh rase 43 4.8 4.1 8.7
Fuats Immigration from sbooad 3.7 34 0.3
Emigyation rate for foreim countries 1.2 14 0.5
Wat misration rate sbooad 1.2 1.2 1 0.8
Fuats Immigration from the insids il 32 0.1
Emigyation rate for the interior 6.1 5B 0.3
Mat misration rats with the interios -1.5 -3 -1 0.4
Towl net mizration ate 4.4 -1.2 -1.7 0.3
Total grawth rog -1 -t -i8 62

* The data reported in the first two columns, under the heading "Population” coincide as they refer to
the legal population in Campania and Sicily, defined on the basis of the Census, on 31 December 2021,
as published in the G.U. on 03/03/2023.

Source: Istat, Municipal Demographic Projections - 1 January 2021-2031.

Appendix

Old age index: ratio between the population aged 65 and over and the population
aged 0-14, multiplied by 100.

Structure index of the working population: percentage ratio of population aged
40-64 to population aged 15-39, multiplied by 100.

Natural growth rate: difference between the birth rate and the death rate and is
calculated by comparing the natural balance of the year to the population at 31/12 of
the same year x 1,000).
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Total growth rate: sum of the natural growth rate and the total migration rate and
is calculated as the ratio of population change in a given year (difference between
population at 31 December and 1 January) and the average population of that year
per thousand individuals).

Migration rate with foreign countries: ratio between the migration balance with
foreign countries of the year and the average amount of the resident population, per
1,000.

Internal migration rate: ratio between the internal migration balance of the year
and the average amount of the resident population, multiplied by 1,000.

Total migration rate: ratio between the year’s migration balance and the average
amount of the resident population, multiplied by 1,000.

Birth rate: ratio between the number of live births of the year and the average
amount of the resident population, multiplied by 1,000.

Acknowledgments

A special thanks for our colleague Istat of the Basilicata Office, Agata Maria Madia
Carucci for her scientific contribution.

References

BARCA F., CASAVOLA P., LUCATELLI S. 2014. A Strategy for Inner Areas in
Italy: Definition, Objectives, Tools and Governance, Materiali Uval Issue n. 31.
DE ROSSI, A. 2019. Riabitare I'ltalia: le aree interne tra abbandoni e riconquiste.
Roma: Donzelli editore.

DIPARTIMENTO PER LE POLITICHE DI COESIONE.2022a. Aggiornamento
2020 della mappa delle aree interne. Nota tecnica NUVAP.

DIPARTIMENTO PER LE POLITICHE DI COESIONE. 2022b. Criteri per la
Selezione delle Aree Interne da sostenere nel ciclo 2021 — 2027.

ISTAT, Municipal Demographic Projections - 1 January 2021-2031 - Experimental
Statistics, 8 August 2022, Roma, https://www.istat.it/en/archivio/273736.

MARSILI M. (2007), Demographic projections: the impact of net international
migration on population ageing in Italy, Atti del Convegno Intermedio della SIS
2007 “Rischio e Previsione”, Universita Ca’ Foscari, Venezia, 6-8 giugno. 47.

Cira ACAMPORA, Istat, acampora@istat.it

Antonella LA FACI, Istat, lafaci@istat.it

Valeriana LEPORANICO, Istat, valeriana.leporanico@istat.it
Massimo POTENZIERI, Istat, mapotenz@istat.it

Matteo POTENZIERI, Istat, potenzie@istat.it


mailto:acampora@istat.it
mailto:lafaci@istat.it
mailto:valeriana.leporanico@istat.it
mailto:mapotenz@istat.it-
mailto:potenzie@istat.it

Rivista Italiana di Economia Demografia e Statistica Volume LXXVIII n.2 Aprile-Giugno 2024

A PROTOTYPE OF A VISUALIZATION SYSTEM TO EXPLOIT
DATA ON THE POPULATION AGEING IN ITALIAN URBAN
CONTEXTS!

Donatella Cangialosi, Giuseppe Lancioni, Debora Tronu, Daniela Vacca

Abstract. There is a strong request to improve the easy of interpretation of the
official statistic information. The request is backed by a number of international
organizations and is intended to the advantage of decision makers, as well as
researchers and non-specialist users. Modern tool for graphical and geographical
data visualization offer resources to implement systems suited for the scope. The aim
of this work is to perform a comparative analysis between different technological
platforms, and to find an effective trade-off between the completeness of the
traditional, official statistics and the immediate awareness of a phenomenon given
by the graphical and geographical data visualization technologies. The study is
performed using two dashboard prototypes implemented with two benchmark
platforms: Tableau and ArcGIS Dashboards. Prototypes consist of the very same
graphical objects and share a similar layout, however showing a different look and
feel, and cover complementary aspects of the statistic information. Both have been
extensively tested and proved effective in giving an immediate and consistent
comprehension of the phenomenon on study.

1. Introduction

International recommendations on communication and dissemination strategies
underline the importance of ensuring and extending accessibility to data produced
by official statistics and promoting an informed use of data for correct interpretation
and analysis of phenomena (Eurostat, 2021a; Unece, 2021; Oecd, 2021). In this
context, the use of data visualization tools is essential to improve the dissemination
and promote statistics, facilitating their use by policy makers, researchers and non-
specialist users.

Advances in the data visualization topic has been firstly explored and driven by
research efforts in Business Intelligence (Rouhani (2012)), with the aim of

1t Authors contributors: D. Cangialosi, D. Tronu, D. Vacca the revision of the whole article; summary
to all the authors, 8 1, 2 and 3 to G. Lancioni.
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improving comprehension and efficiency of the business processes; see for example
Dresner (2007), Eigner (2013), Kumar (2017). More in general, Ward et al. (2015),
Sadiku et al. (2016), Qi et al. (2020), trace the lines of the field of data visualization
and discuss methodologies and techniques. Diamond et al. (2017), Chapman (2018),
Furmanova et al. (2020), provide a comparison among state of the art visualizations
tools, including Tableau (Salesforce, 2023), Microsoft Power Bl (Microsoft, 2023),
Google Charts (Google, 2023), Infogram (Infogram, 2023), to limit the list to those
with geographical mapping support ad whose usage does not require accurate
programming skills. Muller (2003) is indeed devoted to time-series data
representations. All of the cited tools are illustrated and assessed, and examples of
their use are shown. Srivastava (2023) extends the discussion to various domains,
such as business, social sciences, humanities, sports, environmental sciences, and
healthcare, while Grainger et al. (2016) and Bujack (2020) analyse the visualization
of environmental science data. Given the nature of such data, geographical
representation is an essential asset; moreover, a particular attention is devoted to the
fact that some of the involved actors could be outside the scientific community, so
stressing the search of effectiveness and easy of comprehension for the discussed
approaches. An increasing number of dashboards showing very effective and
interactive data visualizations have been published in the web. Restricting the scope
to demography and healthcare, maybe the most popular is the ‘Covid-19 Dashboard’
by the Johns Hopkins University reviewed by Kelly (2020), and developed with
ArcGIS Dashboards (Esri, 2023). Other valuable efforts are ‘Age Structure’ by
Ritchie et al. (2019), built with dedicated owner software; ‘Ageing and Health in the
Americas’ by PAHO (2019), on Tableau platform; and ‘Interactive map generator’
by Eurostat (2021b), developed with dedicated software which requires IT skills to
be reused. The idea of designing a data visualization tool stems from a previous
work, in which an analysis was developed on the profiles of metropolitan cities (Istat,
2023). The main characteristics, diversities and common factors of these territories
were identified by means of a set of indicators including some socio-demographic
ones, so making it possible to measure ageing degree for populations residing in
urban contexts. This set of indicators represents the basis on which he dashboard
prototypes have been built. Indeed, the demographic trends of ageing are a global
phenomenon, and Italy is one of the "oldest" countries in the world. Since the 1970s,
demographic analysis has paid attention to the social and economic consequences of
this phenomenon (Golini, 1997). This paper consists in a comparative study between
geo-statistical tools for visualizing and reading data applied to the analysis of ageing
in metropolitan cities through a selection of the aforementioned socio-demographic
indicators. The study is carried out on two prototypes of dashboards developed with
two different technologies for graphical and geographical data representation. In
light of the tools comparisons discussed in the cited references, and driven by the
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geographical nature of our data, and finally aiming at easy-to-understand and self-
consistent representations, we choose two state of the art platforms: Tableau and
ArcGIS Dashboards. Prototypes are not yet publicly accessible since final evaluation
and validation is still underway. The aim is not to make a ranking of the different
approaches, rather to find an effective trade-off between the completeness and
precision of the traditional statistical information, and the immediate awareness
allowed by the graphical data fusion and integration supported by the geo-statistical
tools. The remainder of the paper is structured as follows: section 2 (Methods) is
devoted to explaining the approach and to detail the layout and features of the two
prototypes; section 3 (Results) outlines the results of the comparison between the
dashboards and the technologies involved and assesses the general fulfilment of the
targets; and section 4 (Summary) is an overall recap of this study.

2. Methods

The comparative analysis is conducted, experimentally, by comparing two
different technologies for viewing statistical information, namely and ArcGIS
Dashboards. They are exploited to realize systems for the representation of data that
facilitate the process of knowledge and interpretation of phenomena, featuring:

« interactive visualizations that allow the exploration and reading of data,
through the creation of customized graphic and cartographic objects,
facilitating comparisons in the territorial domains considered:;

+ georeferenced statistical information storage and management systems, which
allow the integration of traditional and spatial statistical analysis.

More in detail, the two mentioned technologies are leveraged to implement two
different prototypes of dashboards for the visualization and integration of the
statistical information. Considering the different look and feel of the two platforms,
as well as their different data management features, the prototypes are designed from
the beginning with two different targets:

» ArcGIS dashboard: analysis of the various aspects of a phenomenon, showing
as many information as possible about it;

» Tableau dashboard: in-depth analysis of a selected, single aspect of a
phenomenon, showing all its structural and territorial details.

The territorial domain used for experimentation are the 14 metropolitan cities
(hence CM) in their territorial articulation in urban centres and urban belts. Statistical
data consists in a selection of 33 socio-demographic indicators on the structure and
dynamics of the population (lIstat, 2023).

The aim of this study is to find an effective trade-off between the completeness
of the traditional statistical information, represented by tabular data organized in
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structured databases, and the instant data visualization and integration allowed by
the graphical and geographical representation tools.

2.1. Overview

Both dashboards are one-page sized web applications, and only two graphical
objects are used to represent statistical information: cartograms and histograms. This
facilitates a fair comparison between the prototypes, as well as boosts the expected
effect of immediate data integration and representation.

Underlying data, as well as a short guide, are available for download in excel and
pdf format, and are accessible by means of web links.

Software versions are: ArcGIS Pro 2.8.0 (Maps creation and editing); ArcGIS
Enterprise 10.9.1 (Dashboard creation and editing); Tableau Public 2022.3
(Dashboard creation and editing).

2.2. ArcGIS Dashboard

The design target of the ArcGIS dashboard is to analyse various, independent
aspects of the phenomenon on study by showing simultaneously many information
about it. Since all the aspects shown are virtually independent, they have the same
relevance and contribute together to give to the user a complete and immediate
awareness of the subject. For this reason, there is not a definite sequence of
interactions, or a pattern, in the use of the dashboard.

It consists of two different cartograms on the top, based on the very same object,
an ArcGIS map (Esri, 2019); and a histogram on the bottom. In addition, on the left
side there is a short description and historical summary of the Italian CM, and a set
of selectors to filter both the territory on the maps, and the indicators in the
histogram. For an overview of the dashboard, see Figure 1.

Each of the cartograms shows a distinct pair of indicator and territorial detail.
Also reported, on the side of the cartograms, is a short definition of the selected
indicator, and a legend showing the range of its values classified in quintiles.



Rivista Italiana di Economia Demografia e Statistica 131

Figure 1 — ArcGIS dashboard prototype.
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The territorial detail, i.e. the metropolitan city, can be chosen by means of the
selectors in the left side panel, see Figure 2; the default value is Italy with the full set
of 14 CM. Details on the map include the urban centres and belts articulation.

The indicator to be shown is selected directly in the cartogram by clicking the
layers icon, see Figure 2.

General layout.

Figure 2 — Selections on the map.

Top-right: the list of the available indicators is accessible by the layers icon on the map. Clicking
the eye on the left of each indicator toggles visible/not visible; only the top visible indicator is shown
on the map.

Bottom-left: territorial detail is selected by means of the left side panel selectors.




132 Volume LXXVIII n.2 Aprile-Giugno 2024

Indicators are grouped by subject: demography, health, labour, and others. Each
indicator is a map layer (Esri, 2023) that can be toggled visible or not; as per the
GIS?tools standards and conventions, only the top visible layer is shown on the map.

By clicking a point in the map, a pop-up shows the punctual value of the indicator
for that territorial detail.

The presence of two cartograms supports the possibility of comparing, at a
glance, the same indicator in two different CM; or two different indicators in the
same territory; or whichever combination of (indicator, territory) pairs.

The histogram is leveraged to perform a simultaneous comparison between the
14 CM.

In this case, the indicator is chosen by means of the selectors on the left side
panels, which filters them with respect to the subject they are grouped by:
demography, health, labour, and others. Territorial structure of urban cities and belts
is customizable by clicking the legend icons on the map, toggling visible or not the
related detail, see Figure 3. Note that in the histogram the option “Total CM” is
available, showing the value for the entire CM. This value cannot be visualized in
the maps, due to aggregative structure of the belt levels.

Punctual value of the columns are available via pop-up, which activates on mouse
moving.

Figure 3 — Histogram.

Top: the list of the available indicators is accessible by the left side panel selectors.
Bottom: clicking the icons in the legend toggles the related detail visible or not visible.

2 Geographic Information System



Rivista Italiana di Economia Demografia e Statistica 133

2.3. Tableau

The rationale of the Tableau prototype is to carry out an in-depth analysis of a
single, selectable aspect of the phenomenon on study. The whole page is therefore
indicator-driven, and the choice of the indicator on top of the dashboard leads the
interpretation of the whole dashboard. This means that there is pattern in the
visualization: a sequence of interactions moving from the top to the bottom of the
dashboard.

The general layout consists of a set of selectors on the top, which allows the
choice of the indicator, filtered by the subject. Then there is a cartogram in the
middle, and a histogram on the bottom. A view of the general layout of the dashboard
is in Figure 4. All the graphical and interactive objects are conceptually identical to
the ones employed in ArcGIS Dashboard prototype, although they have a different
look and feel.

Figure 4 — Tableau prototype - General layout

Le citta metropolitane: profili dei contesti urbani a confronto

Variazione % fazione residente 2001/2021 - Anno 2021

Confronto per livello: Totale citta metropolitana

As said, the main interaction is the selection of the indicator on top. Once
selected, the particular aspect it describes is represented in both the cartogram and
the histogram.
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The geographical distribution is portrayed in the cartogram, or map. The
territorial detail, i.e. the specific CM, can be selected by means of the selector on the
left of the map itself. Default visualization is the map of Italy with the 14 CM. The
territorial structure in urban cities and belts is also shown, as well as a legend in the
right; the legend rescales to cover the values represented in the geographical detail
(i.e., the CM) of the map.

In the histogram the indicator is represented simultaneously for all the 14 CM; by
the options button on the left it is possible to choose one belt aggregation, or the
urban cities, or the aggregate value for the entire area of the CM. In this case,
differently from the ArcGIS prototype, the choice is exclusive and one only level
detail can be selected.

On both map and histogram a pop-up shows the detailed information on mouse
moving on it.

3. Results

Analysis of the results after an extensive session of tests on both dashboard
prototypes proofs that they allow an integrated reading of the data through thematic
and territorial representations of a selection of indicators.

The design choices taken in the planning phase proven crucial in obtaining the
expected trade-off between completeness and instant comprehension of the
phenomenon on study. In particular, the one-page layout and the use of only a limited
number of graphical objects (namely cartograms and histograms) stresses the search
for the ease of use and the immediacy of the information presented. On the other
side, the general awareness of the phenomenon is granted by the accurate choice of
the set of indicators, which covers the full spectrum of its aspects. Also to support
the ease of understanding, only the last available versions of the indicators are
employed; as a consequence time-series analysis, even if possible, is not supported
here, and is considered out of the scope of the present study. The same project
specifications prevented us to build more structured and ‘verbose’ prototypes such
as the sites cited in the Introduction, see section 1. In those cases, priority is given to
the completeness of information and the variety of data visualization tools; the loss
is on the side of instant comprehension of the phenomenon.

The implementation and the comparative testing of the two prototypes highlights
the different “look and feel” of the two technologies used:

o ArcGIS - It is the standard de-facto of Geographic Information Systems. As

such, it requires the user to be aware of the usual GIS interaction standards
(i.e. selection of the active layer in the map, see Figure 2). It allows
implementing dashboards that are, essentially, built around one (or more)
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cartogram, and in this case implementation is straightforward and spatial
features can be easily filtered with selectors. However, the set of available
graphical objects is limited, and interaction between them and with the
cartograms is troublesome and not always possible.

e Tableau - A much more versatile platform, it emphasizes flexibility and ability
to link data together. It makes available a plethora of graphic objects for data
visualization, and it virtually enables a complete integration between them:
each object can filter (and can be filtered by) any other object in the dashboard.

The prototypes are designed from the beginning to leverage these different features.
The ArcGIS dashboard has the target of analyzing the various, possibly independent,
aspects of the phenomenon, showing as many information as possible about it. On
the other side the Tableau dashboard consists in an in-depth analysis of a selectable,
single aspect of the phenomenon, integrating the information and showing all its
structural and territorial details. Although based on the very same conceptual objects
for visualization, and showing an overall similar layout, the two prototypes present
a complementarity of the information.
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LIFE SATISFACTION AND LEISURE TIME AMONG THE
ELDERLY POPULATION

Giovanni Busetta, Maria Gabriella Campolo, Antonino Di Pino Incognito

Abstract. The well-being of the elderly population has garnered significant attention
as their numbers continue to grow. Life satisfaction serves as a key indicator to assess
the quality of life among older adults. Among the factors that play a crucial role in
shaping their overall life satisfaction, the allocation of time and how it is utilized has
gained considerable attention. This paper aims to suggest a specification and
estimation model of the relationship between time use patterns of the elderly and
their life satisfaction, in Italy. Using data from the 2013 Use of Time Survey
conducted in Italy by Istat, we estimate the relationship between life satisfaction and
socio-demographic characteristics frequency of social interactions, identifying
empirically the influence of time spent on unpaid work, media leisure, and non-
media leisure activities of, respectively, young old and older old individuals. We
found how engagement in unpaid work and media and non-media leisure activities,
friendship, a good economic condition and belonging to a large family positively
influenced life satisfaction, especially of the older old, while stress is negatively
correlated with it.

1. Introduction

The evaluation of well-being and life satisfaction among the elderly population
has emerged as a crucial area of research as the number of older adults continues to
increase (United Nations, 2017). The increasing elderly population deserves to
experience a life of dignity during the later stages of their lives (Smith, 2001). Life
satisfaction represents an individual's subjective evaluation of their overall life
conditions, encompassing various domains such as physical health, social
relationships, and personal fulfilment. Life satisfaction, as defined by Diener (1984),
refers to an individual's subjective evaluation of their own life, encompassing
cognitive judgments and affective reactions. It is a global assessment that reflects the
extent to which individuals perceive their lives as fulfilling and satisfying. Life
satisfaction is influenced by various factors, including personal goals, values,
expectations, and social comparisons. It is considered a key component of subjective
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well-being and an indicator of overall happiness and contentment in life (Diener,
1984; Diener, Emmons, Larsen, and Griffin, 1985; Meggiolaro and Ongaro, 2015).

Many studies have found a U-shaped relationship between age and life
satisfaction, indicating that younger and older individuals tend to be more satisfied
with life compared to those in middle age (Frey and Stutzer, 2010). One of the main
interpretations of this relationship suggests that it reflects the influence of key life
events (such as marriage, childbirth, retirement) that are closely tied to specific ages.
In this respect, the objective of this paper is to analyze whether levels of satisfaction
increase or decrease among the young old and the older old categories as a
consequence of the different impact of the use of the time of the elderly people
belonging to these two categories. In particular, we want to determine the extent to
which the change in life satisfaction depends not only on socio-demographic factors,
but also on leisure activities. Previous studies have found that, gender alone may not
have a substantial impact in explaining the differences in life satisfaction (e.g.
Wallace, 2008). Other researchers have found distinct outcomes and trends for men
and women depending on social and cultural environment (Meggiolaro and Ongaro,
2015) as, for example, in the case of the elderly person who lives alone.

The results presented in this study provide preliminary insights into the
associations between various factors and life satisfaction among the elderly
population. The findings underscore the importance of social connections,
engagement in leisure activities, and unpaid work in shaping subjective well-being.
These insights have implications for developing targeted interventions and policies
to enhance the quality of life for older adults.

The remainder of the paper is structured as follows. Section 2 report a brief survey
on previous studies regarding the influence of leisure time on older well-being;
Section 3 describes the dataset and the methodological instruments employed to
reach our aims; Section 4 presents the results; Section 5 provides some discussion
and concludes.

2. Background

Several studies have found that time employed in leisure activities may be
consistently identified as influential factors in promoting life satisfaction among
older adults (Braj$a-Zganec et al., 2011). Engaging in leisure activities not only
provides individuals with a sense of enjoyment and fulfilment but also contributes
to the formation of social connections and the enhancement of overall quality of life
(Smith and Kawachi, 2014; Dykstra and Fokkema, 2011). Leisure activities can
range from physical exercises and hobbies to cultural and social pursuits. Several
studies have specifically emphasized the benefits of leisure activities for the elderly
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population (Chang et al., 2012; Cheung et al., 2018; Holt-Lunstad et al., 2010).
Moreover, strong social networks and meaningful social interactions have been
consistently associated with higher levels of life satisfaction (Smith and Kawachi,
2014; Dykstra and Fokkema, 2011).

Certain studies indicate that the influence of social interactions on life satisfaction
differs between men and women. For instance, research by Cheng and Chan (2006)
suggests that communication with friends and acquaintances has a more significant
impact on women's life satisfaction compared to men. Additionally, Oshio (2011)
suggests that women tend to experience a stronger association between family ties
and life satisfaction, while men may exhibit lower levels of life satisfaction following
divorce or widowhood. Family status is also identified as a crucial determinant of
life satisfaction among older individuals in Europe, with research indicating that
married or partnered individuals tend to report higher well-being compared to those
who are single (Buber and Engelhardt, 2008).

It is important to note that the literature on life satisfaction among the elderly
population also acknowledges certain limitations in the interpretative capacity of the
phenomenon (Baltes and Smith, 2003). One of the main limits of the studies on this
topic is that self-reported measures used in these studies may introduce biases, as
individuals' perceptions and subjective interpretations of well-being can vary (see,
among others, Graham, 2012). Following the Graham reasoning (Graham, 2012), for
example, this bias is due to the circumstance that synthetic measures of perceived
life satisfaction often fail to capture individual differences in the experience and
evaluation of objectively similar situations. To reduce the effect of this concern, the
current study seeks to investigate the influence, on life satisfaction, of “at-least-in-
part” exogenous predictors given by the individual measures of the use of the time,
such as leisure time and unpaid or domestic activities using the time diary method.
To accomplish this, data from the 2013 Use of Time Survey conducted by ISTAT in
Italy will be utilized.

3. Data and Methodology

The data used in this work have been taken from the Time Use Survey, provided
by the Italian National Institute of Statistics (ISTAT), a cross national database that
collects information from a representative sample of households across Italy. The
aim of the survey is to capture a comprehensive picture of individuals' daily routines
and the distribution of time across various domains, examining aspects of daily life
that are otherwise unobservable (Robinson and Godbey, 1997) with an extremely
high level of accuracy (Raley, 2014).
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Participants are asked to keep a self-administered time diary, recording their
activities and the duration of each activity over a designated period. The 24 hours of
each day were divided into 144 intervals of ten minutes each, and for each time
interval, the respondents note their primary and secondary activities in their diaries,
indicating where and with whom these activities were performed.

The data collected through the Time Use Survey allows researchers,
policymakers, and social scientists to analyse trends, patterns, and disparities in time
use within the population. It provides a basis for understanding how individuals
allocate their time, the impact of gender roles and socio-economic factors on time
use, and the relationship between time use and well-being.

In Italy, this survey, conducted through a sampling method, is carried out every
five years and covers the entire calendar year. The last edition was conducted from
November 1, 2013, to October 31, 2014, on a sample of approximately 24,000
households (44,866 individuals), using the PAPI technique (PAper and Pencil
Interview) and involves the use of a questionnaire and two paper diaries.

For the empirical analysis, we selected a sample of 9,581 older individuals, and
we categorized them into two groups: the young old (aged 65-74 years; 50.39%) and
the older old (aged >74 years; 49.61%), following previous research (Vilhelmson et
al., 2022).

Considering the demographics of the sample, 43.21% were women, 57% had a
low level of education, a percentage that decreased to 44% when considering only
the group of young elderly, 57% were married, 37% lived in the south or islands.
Considering the overall sample, the average minutes spent in unpaid work was
221.01 minutes (SD 164.21; range= 0-930), in media leisure 199.18 (SD 134.07;
range= 0-850 minutes) and 208.23 in non-media leisure (SD 134.95; range= 0-930
minutes). When considering the two subsamples, it was found that the younger
elderly group spends more time, on average, on unpaid work and non-media leisure
activities compared to the older group. Specifically, regarding unpaid work, the
young old group reported an average 248.46, while the older old group reported
193.13 minutes (t = -16.73, p-value = 0.0000), indicating a statistically significant
difference. As for media leisure, the young old group reported an average 0f186.10
minutes, while the older old group reported 212.46 minutes (t = 9.67, p-value =
0.0000), also showing a statistically significant difference. However, in the case of
non-media leisure, the mean difference between the young old group (209.43
minutes) and the older old group was not statistically significant.

In the following table (Table 1) we show the descriptive statistics of the sample
by age.
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Table 1 — Characteristics of the sample by age

Overall Young Old Older Old
obs. 9581 obs. 4828 obs. 4753
Mean Std. Mean Std. Mean Std.
or % Dev or % Dev or % Dev
Life satisfaction 6.72 1.90 6.96 1.74 6.47 2.02
Woman (yes) 0.43 0.47 0.39
Years of schooling 7.35 4.23 8.42 4.34 6.27 3.82
South and Islands 0.37 0.36 0.37
Marital status (ref Single) 0.06 0.06 0.06
Married/coahabiting 0.57 0.69 0.45
Sepeareted/divorced 0.05 0.8 0.03
Widowed 0.32 0.17 0.46
N° household members 2.02 1.00 2.20 1.01 1.84 0.95
Economic satisfaction:
Not at all 0.14 0.14 0.14
A little 0.33 0.31 0.35
Quite a bit 0.50 0.52 0.48
Very much 0.03 0.03 0.03
Frequency seeing friends:
No friends 0.03 0.02 0.05
Never 0.11 0.06 0.16
A few times a year 0.12 0.10 0.15
A few times a month (<4) 0.19 0.20 0.18
Once a week 0.16 0.18 0.13
More than once a week 0.23 0.26 0.19
Daily 0.16 0.17 0.15
Feeling stressed:
Never 0.40 0.37 0.44
Sometimes 0.43 0.47 0.38
Often 0.11 0.10 0.11
Always 0.07 0.06 0.07
Rely on other people (Yes) 0.85 0.83 0.86
Trust in others: Most people are
trustworthy 0.18 0.21 0.16
Satisfaction with the time
dedicated to oneself:
Yes 0.82 0.80 0.85
No, too much 0.04 0.03 0.05
No, too little 0.14 0.17 0.10
134.0
Log Media Leisure 199.18 7 186.10 125.14 212.46 141.36
134.9
Log Non-Media Leisure 20823 5 209.43 138.52 207.02 131.23
164.2
Log Unpaid Work 22101 1 248.46 166.23 193.13 157.32

Notes: Standard Deviations are reported only for continuous values
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The dependent variable, "Life satisfaction” was assessed using the following
question: "How satisfied are you with your life overall?". Participants rated their
satisfaction on a scale of 0 to 10, where 0 represented "not satisfied at all" and 10
represented "very satisfied". The mean score of the overall sample was 6.72 + 1.90.
Considering the two subsamples the level of life satisfaction was 6.96 + 1.74 and
6.47 + 2.02 for young old and older old, respectively (t = -12.7433, p-value =
0.0000).

The socio-demographic variables used in our analysis include gender (Woman:
1 =yes; 0=otherwise), the education level of the subject expressed in years of
schooling, a dummy variable that indicates whether he/she lives in Southern Italy/or
islands (South and Islands: 1 =yes, 0 = otherwise).

Family structure is analysed by the following variables: the numbers of household
members and the marital status. For this last variable, we consider the following four
categories: single as reference, cohabiting or married, separated/divorced, widowed.

The Italian time use survey did not include information about the wages of adult
members or family income. Therefore, we include as proxy of these variables the
level of the economic satisfaction a categorical variable ranging from 1 to 4, where
1 (reference) represents “not at all” and 4 represents “very much”.

To evaluate the relations with neighbours and the territorial context, we
considered three variables indicating: i) the frequency of contact with friends; ii) if
he/she can rely on people (excluding cohabiting family members) in case of need;
iii) the level of trust in most people assessed using the following question “Do you
generally think that you can trust most people? (Dummy: 1 =Most people are
trustworthy; 0= otherwise).

Since there were no direct information about health status or self-perception of
health, we considered the self-reported stress level as a proxy (feeling stressed:
1=No, never as reference; 2=Yes, sometimes; 3= Yes, often; 4= always).

Finally, we report the time spent by the subjects on the following activities:

- Unpaid work (including housework and family care);

- Media Leisure (TV, radio, reading books and magazines);

- Non-Media Leisure (informal leisure activities that involve exchanging
feelings and opinions, such as socializing, conversations, sports, hobbies, as well as
formal activities that contribute to the cultural development of individual, such as
voluntary work, aid to other families, social participation, religious activities, adult
education, and cultural events (Robinson and Godbey, 2010).

We employed three Ordinary Least Squares (OLS) regression models: one for the
overall sample and two for each age subgroup. Acknowledging potential criticism
regarding the treatment of life satisfaction scores as cardinal, we have opted to
estimate a cross-section model using OLS regressions, consistent with other studies
(e.g., Cerci and Dumludag, 2019; FitzRoy et al., 2014). This decision stems from the
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observation that studies of this nature often yield similar results, whether life
satisfaction is treated as a cardinal variable in OLS or as an ordinal variable in an
ordered response model (Ferrer-i-Carbonell and Frijters, 2004). Our preference for
OLS is motivated by its simplicity and the ease of result interpretation, given that
estimates from cardinal models are typically more intuitive. All analyses were
conducted using Stata (SE15).

4. Results
When considering the full sample (Overall), life satisfaction increases for young
old, marital status (married/cohabiting/separate/divorced/widowed on respect to

single), number of household members, economic satisfaction. In Fig. 1, we present
the preliminary results of our analysis.

Figure 1 — Life Satisfaction: OLS Estimation Results.

Overall
fYoung old o Rkx
rWoman .
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rSouth and Islands . "

r~ Marital status (ref.Single): Married/cohabiting sl
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Notes: * p<0.05; ** p<0.01; *** p<0.001

Analysing the subsample (by Age), marital status, maintains statistical
significance, but more relevant for the category of young old compared to older old.
Also, number of household members and economic satisfaction maintain the same
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sign and statistical significance, but in this case the effect is higher for older old
compared to young old. Moreover, as the frequency of socializing with friends
increases, life satisfaction also increases, and this effect is most evident and
significant for the young old. Feeling stressed reduces life satisfaction for all
categories with a higher impact for young old.

Rely on other people, trust in others, log media and non-media leisure and unpaid
work are all positively correlated to life satisfaction with a slightly higher effects for
older old.

From the results just presented it emerged that having been in couple at least in a
part of the individual’s life (married/cohabiting/separate/divorced/widowed)
increases life satisfaction especially of young old.

The perception of the own economic condition progressively produces a direct
effect on the own overall satisfaction. Analogous significant effects are produced by
the perceived stress. Years of schooling appears to produce positive effects on life
satisfaction only for young old.

Older people who do not live alone show higher levels of satisfaction compared
to those who live alone. These findings are supported by the positive and significant
coefficient related to the number of household members. On the other hand, living
in the southern regions or islands has not a statistically significant effect on life
satisfaction neither for the Overall sample, nor for young old and older old.

The time spent to unpaid work and media and non-media leisure activities
increases life satisfaction for both subgroups (overall, young old and older old). Trust
in others is also a significant factor in the perception of greater life satisfaction.

Note as the influence of control variables on satisfaction are a bit more significant
in the subgroup of the older old (Fig. 1).

We found that the estimation results of a life satisfaction function, obtained by
introducing control variables as family size, economic satisfaction, media and non-
media leisure and unpaid work, reinforce the idea of a U-shaped trend of life
satisfaction with respect to ageing, with an increased effect more for older old than
for young old.

This aligns with existing literature highlighting the notion of the “paradox of
aging," which suggests that individuals may experience improved well-being as they
enter later stages of life (Gerstorf et al., 2008; Paggi et al., 2016).

Furthermore, our study reveals the importance of social connections and
relationship status for life satisfaction among both young and older adults. Those
who are in committed partnerships or living with other family members tend to report
higher levels of life satisfaction, emphasizing the role of social support,
companionship, and emotional well-being (Smith and Kawachi, 2014; Dykstra and
Fokkema, 2011). These findings are in line with the social integration theory, which
posits that social relationships and social support networks play a vital role in
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promoting well-being and satisfaction in later life (Berkman et al., 2000). The
estimations results are also reported in the appendix (Tab. Al).

5. Conclusion

Our study contributes valuable insights into the determinants of life satisfaction
among the elderly population in Italy. The findings underscore engagement in leisure
activities in shaping subjective well-being in later life. Engagement in unpaid work
and non-media leisure activities emerged as positive contributors to life satisfaction
among older adults. These activities provide a sense of purpose, fulfillment, and
social connectedness, thereby enhancing life satisfaction and, consequently, overall
well-being and life satisfaction.

Furthermore, our study confirms the positive impact of social connections and
relationship status for life satisfaction, emphasizing the role of emotional support,
companionship, and shared experiences in contributing to overall life satisfaction.

These findings have important implications for interventions and policies aimed
at promoting life satisfaction and well-being among the elderly population.
Facilitating social interactions, supporting stable relationships, and encouraging
meaningful leisure activities can foster positive aging experiences and enhance the
overall quality of life for both young and older adults.

It is important to acknowledge that this study has certain limitations. The cross-
sectional design of the study limits our ability to establish causal relationships, and
the use of self-reported measures may introduce biases. Further research is needed
to expand upon these findings, employing robust study designs and considering
diverse populations, to deepen our understanding of the factors that contribute to
well-being among older adults.

Future research employing longitudinal designs and objective assessments
could provide further insights into the dynamics of life satisfaction among older
adults.

Appendix

In Table Al, we present the estimation results of our OLS models. The first
column displays the coefficients for the full model (Overall), while the second
column showcases the results for the Young old subsample. Finally, the last column
presents the results for the Older old subsample.
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Table Al — Life Satisfaction: OLS Estimation Results

Overall Young old Older old
Coef. p.  Coef. p. Coef. p.

Constant 13184  *** 14721 Frk 12128 F**
Young old (Yes) 0.0320  ***
Woman (yes) 0.0029 0.0042 -0.0035
Years of schooling 0.0011 0.0024 * -0.0002
South and Islands 0.0045 -0.0006 0.0104
Marital status (ref. Single)

Married/coahabiting 0.0443 ** 0.069 *** 0.0152

Sepeareted/divorced -0.0099 -0.0029 -0.0240

Widowed -0.0156 -0.0209 -0.0209
N* household members 0.0151  *** 0.0074 0.0249 ***
Satisfaction Economic Situation (ref. Not at all)

A little 0.1586  *** (0.1157 *xx (02025 ***

Quite a bit 0.2632  *** 0.2137 Ak (0.3118 ***

Very much 0.3854  *** (.3198 **x o 0.4456 ***
Frequency seeing friends (ref. No friends

Never -0.0197 0.0858 * -0.0637 *

A few times a year 0.0595 **0.1378 ***0.0114

A few times a month (<4) 0.0961  *** (.1487 *** 00650 *

Once a week 0.1110 *** (.1451 ko 0.1042 Fr*

More than once a week 0.1014  *** 0.1600 ***0.0622 *

Daily 0.1211  *** 0.1792 **k - 0.0822 **
Feeling stressed (ref. Never)

Sometimes -0.0453  *** -0.0383 **k-0.0533 *F**

Often -0.1748  *** -0.1534 Frk-0.1982 ***

Always -0.4488  *** -0.4720 Ak .0.4249 Fr*
Rely on other people (YES) 0.0297 ** 0.0382 **0.0248
Trust in others: Most people are trustworthy 0.0322  *** (0.0258 * 0.0382 *
Satisfaction with the time dedicated to oneself (ref. Yes)

No, to much -0.1687  *** -0.1474 Frk o -0.1822 ***

No, too little -0.0588  *** -0.0546 **k-0.0766 ***
Log Media Leisure 0.0054 * -0.0071 * 0.0171 ***
Log Non-Media Leisure 0.0134  *** 0.0071 * 0.0185 ***
Log Unpaid Work 0.0283  *** (0.0147 % 0.0361 ***
N° of observations 9581 4828 4753
R? 0.2761 0.2651 0.2773

Notes: * p<0.05; ** p<0.01; *** p<0.001
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EVOLUTION OF HOMICIDAL VIOLENCE IN ITALY:
THE END OF MEZZOGIORNO’S EXCEPTIONALISM?

Claudio Caterino, Luigi M. Solivetti, Franco Turetta

Abstract. The homicidal violence of Mafia-type gangs has been the primary cause
of the Mafia legend and has prompted the publication of numerous studies, which,
however, have provided conflicting hypotheses about the determinants of this
criminal phenomenon. The persistence, in Italy’s Mezzogiorno, the traditional
Mafia’s turf, of a high rate of homicides has, in particular, attracted worldwide
attention. The present study aims to analyse the evolution of Mezzogiorno’s
homicides and elucidate its causes. The analysis is based on panel data covering 4-
decade cross-province time series. The time series showed a drop in Mezzogiorno’s
homicide rates. The longitudinal models, in turn, showed that this drop has been
associated with structural changes that occurred in Mezzogiorno, particularly with
the momentous rise in the youth’s education and a surge in State enforcement. At
the end of the time frame considered, the gap in terms of homicide rates between
Mezzogiorno and the rest of Italy evaporated. Mezzogiorno’s rate became lower than
the average rate for West European countries, ending the long-lasting Mezzogiorno’s
exceptionalism in terms of homicidal violence.

1. Introductory remarks: Mafia and violence

Behind the interest aroused worldwide by Mafia-type criminal organisations is
their violence. The amount and cruelty of such violence have captured people’s
imagination and prompted countless stories, novels, and films. All this, in turn, has
generated the Mafia legend that has inflated an already gruesome reality. In contrast
to the vastness of this folkloristic and fictional discourse, there is limited information
about the Mafia’s nature and determinants. What we know about Mafia-type
organisations is that they are criminal gangs, territorially-rooted, close-knit and
bound by the silence code. Making the most of the force of their associative bond,
they use threat and violence to conduct otherwise legal business or to trade in illegal
markets (e.g. that of drugs), recurring to murder to eliminate their competitors and,
when expedient, to counter State enforcement. Numerous scientific publications
have dealt with the issue of the roots of these organisations. However, the theories
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meant to explain persistent criminal behaviour in groups of people do not seem well-
suited to provide a convincing account of Mafia-type gangs.

Social disorganisation theory has long been regarded as a valid tool to elucidate
the cross-time stability of criminal behaviour in specific territorial units. The
reference to stability and specific territories seems to fit Mafia-type gangs. However,
disorganisation theory states that criminal groups emerge in contexts where
socioeconomic challenges — and, first of all, high mobility — break down family and
community ties, destroy social control and finally, indirectly encourage the creation
of criminal gangs (Shaw and McKay 1942; Earls and Visher 1997; Sampson et al.
1997). These characteristics seem lacking in Italy’s Mezzogiorno, the turf of Mafia-
type gangs. In Mezzogiorno, there has been high mobility, especially in the decades
immediately after WWII; but it has been mobility in terms of emigration, not
immigration, as suggested by the disorganisation theory. And it would be hard to
regard Mezzogiorno as a territory characterised by a breaking down of family ties
and parental control. Those territories have always shown much lower separation
and divorce rates than the rest of Italy, higher birth rates, a limited number of single-
parent families, etc. Only recently emerged a new social disorganisation factor:
foreign immigration. However, foreign immigration has been much lower in
Mezzogiorno than in the rest of Italy.

Relative deprivation theory seems better suited to explain Mafia-type crime. This
theory is indebted to the anomie conceptual framework (Merton 1949), according to
which social pressure to succeed materially in the face of scarce legitimate
opportunities leads to crime. There was undoubtedly a deprivation scenario in
Mezzogiorno in the past. Per capita GDP was 56% of the rest of Italy in the early
1960s. In the early 2020s, Mezzogiorno’s share was substantially the same, but from
1980, there had been a substantial increase (45%) in per capita GDP at constant
prices all over the country, Mezzogiorno included. In the early 1970s, 32.8% of
Mezzogiorno’s people were in absolute poverty vs 14.4% in the rest of Italy; in 2008,
the gap had shrunk to 9.2% vs 2.2% (Vecchi 2011). In 1961, people in the
agricultural sector were, on average, 45.4% in Mezzogiorno and 24.1% in the rest of
Italy. In 2020, the values had shrunk to 1.9 and 1.2, respectively.

In 1961, in Sicily, there were only 3.2 cars per 100 population; in Calabria, 1.8;
in Basilicata, 1.2; while in Lombardy, there were 6.5 cars and, in Latium, 7.6. It was
necessary to wait until the 2010s to see the disappearance of the gap, with Latium
and Sicily presenting the same diffusion of cars (~65 per 100 population).

As for education, too, the gap was substantial. In the early 1980s, many
Mezzogiorno provinces presented a secondary higher-school male enrolment rate

1 With “Mezzogiorno”, we refer to the southern part of Italy, including Sicily, but excluding Sardinia
where Mafia-type gangs are not present, corresponding to ITF and ITG in NUTS 1 classification.
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between 35% and 45%. In contrast, the rate was at least 10 points higher in most
Northern and Central provinces. Only at the end of the 2010s the gap evaporated,
with gross enrolment rates of 90% and more in substantially all of Italy’s provinces.

Summarising the above, Mezzogiorno’s past educational and economic scenario
was such to suggest that, owing to the shortage of legitimate opportunities, criminal
gang activities would have provided alternative opportunities for economic success.
However, the scarcity of legitimate opportunities is not the only requirement of
relative deprivation theory. This theory incorporates a precondition: a high social
pressure to succeed materially. This precondition does not seem to characterise
Mezzogiorno: a macro-region that is more tradition-directed and more inclined to
favour ascription against achievement than the Northern and Central regions. Little
economic-success-driven mentality can be found, in particular, in the biographies of
Mafia bosses, most of them known for their modest, peasant-like lifestyle.

Given all this, other hypotheses have been advanced to explain the diffusion of
Mafia-type criminal organisations. A more cultural hypothesis has derived from a
peculiar feature repeatedly identified in the Mezzogiorno society: the so-called
amoral familism, a blend of familism, lack of trust and, consequently, limited social
capital (Banfield 1958; Bell 1979; Putnam et al. 1993). Over the last decades, this
peculiar feature — initially detected in Italy’s Southern regions — has been widely
employed to explain the weaker social fabric of some regions and countries
worldwide (Coleman 1988; Fukuyama 1995; Putnam 2000). Proxies of social
capital, such as turnout at elections and referendums and diffusion of volunteers,
persistently present lower values in the Mezzogiorno regions (Solivetti 2020).
Unsurprisingly, the dearth of social capital and the lack of trust in the State and
people outside the family have been associated with Mafia-type criminal gangs (Hess
1973; Gambetta 1993; Paoli 2004).

On the other hand, the lack of trust in the State is partly explained by the State’s
weak presence in Mezzogiorno. A weak State, unable to control private violence and
conflicts revolving around land possession and natural resources exploitation, would
have encouraged the rise of the Mafia as an illegal but effective regulator (Buonanno
et al. 2015; Acemoglu et al. 2020). Persistence of the Mafia diffusion would have
been assured by its effectiveness as a provider of ‘‘private protection’ (Gambetta
1988, 1993) in a context characterised by ineffective law enforcement.

In any case, Mezzogiorno’s criminal exceptionalism seems to have markedly
shrunk over the last years. The structural changes that occurred in Mezzogiorno’s
socioeconomic profile in the previous decades might have been the effective causes
of the assumed decline of its traditional violent criminality. This decline might have
also resulted from a cultural change generated, at least partly, by the increasing
education of the Mezzogiorno’s youth. Interestingly, since the 1990s, in the very
regions most touched by Mafia-type criminality, people, for the first time, organised
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public manifestations against criminal gangs and gave rise to anti-Mafia associations
(Cayli 2013). The presence of students and, in general, young people was
conspicuous in those manifestations.

A further relevant factor might have been the more robust enforcement action by
the State. In 1982, the Italian Parliament passed a new act introducing the offence of
Mafia-type criminal conspiracy, which entails much longer incarceration terms than
the standard criminal conspiracy. The same act also introduced the precautionary
seizure of all possessions (property, money) of suspicious origin. In a few years, the
Italian judiciary performed an effective action against the various Mafia-type
criminal organisations ("Ndrangheta, Mafia, Camorra, Sacra Corona, etc.) also by
taking advantage of the (contentious) collaboration of Mafia’s former affiliates (so-
called pentiti), to whom reduced sentences were granted. Despite this, in the 1990s,
the Mafia killed some high-ranking magistrates overseeing the enforcement actions
against these criminal organisations. New acts were passed to make the fight against
them more effective. The Parliament extended the hard prison regime to Mafia-type
criminals (1992) and passed a new act providing more protection for criminal
organisations’ affiliates who turned into police co-operators.

The change in Mezzogiorno’s crime might have also resulted from a shift in focus
of the Mafia’s interests. Traditionally, Mafia-type gangs used threat and violence in
both the rural and urban contexts of a tradition-directed society, primarily controlling
the land and the markets dealing with agricultural produce. However, social
scientists noticed changes in the interests of these criminal organisations. This shift
concerned the capability of adapting to new political situations and new market
conditions (Catanzaro 1985; Shelley 1994) and the move from extortions and
violence towards more entrepreneurial — though still illegal or semi-illegal —
businesses (Arlacchi and Ryle 1986; Paoli 2008). A further change has regarded
these criminal organisations’ movement from their habitual Southern turf to the
Central and Northern provinces, at least to invest the returns of their illicit activities.

Whatever the reasons for the decline of Mafia violence, investigating the
determinants of this decline would lead to a better understanding of the causes of the
entire Mafia phenomenon and would indirectly test the theories about its rise.

2. Purpose and hypotheses of the present study

We will begin by measuring the evolution of Mezzogiorno’s homicide rates and
comparing them to the rest of Italy’s and other European countries’. We will check
whether the alleged decline of homicides in Mezzogiorno is a mirror of the decrease
in homicides registered from the 1990s in Western Europe or a specific phenomenon.
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We intend to focus on the Mezzogiorno’s exceptionally high rates of homicides
because intentional homicides represent not only the ultimate crime but also the most
striking fallout of traditional Mafia-type criminal activities.

Next, we intend to measure the impact on homicide rates of changes that
intervened over time. In particular, in tune with the abovementioned potential factors
of Mafia-type criminal organisations, we advance the following hypotheses:

- H1: because young people with educational aspirations are less likely to engage
in crime (Braithwaite 1989: 44 ff.), an increase in their educational level could have
had an impact on violent crime by introducing new values and attitudes;

- H2: if the origin and persistence of Mafia-type crime have been favoured by
weak State enforcement, then an increase in State enforcement could have been the
reason for the decrease in violent crime;

- H3: a general increase in the Mezzogiorno’s well-being could have reduced the
pressure exerted on the youth to recur to illegitimate routes to success;

- H4: a decrease in birthrate would have allowed families to better provide for
their young generations, reducing their drive towards illegitimate means.

3. Data and methods

Most literature on the Mafia is qualitative. The few quantitative studies have
usually focused on synchronic/pooled data of territorial units. Such studies are good
at identifying the between differences, but they miss the within differences, i.e.
variations in each observational unit. Thus, these studies explain differences across
observations but not change over time. Secondly, crime densities could also derive
from non-observed, time-invariant factors, which would bias the estimates. Fixed-
effects (FE) panel analyses, being based on cross-time variations — i.e. the within
differences — would bypass the effects of non-observed, persistent crime factors and
identify the effects of change. Moreover, FE analyses may reckon the temporal order
of events: therefore, they help distinguish between correlation and causality, a
problem lurking beneath any synchronic analysis. With panel data, however, FE
models would pinpoint the effects of over-time deviations from the mean, but they
would say nothing about the pure cross-sectional relationships, those between
response and explanatory variables, that transcend time. We expect these cross-
sectional relationships to be particularly relevant to Mafia-type crime. To bypass this
catch, we recurred to a model combining within and between effects via a random-
effects (RE) estimator based on the average of the estimates produced by between
and within estimators. Our regression models use a within effects formula (1):

ie—¥i) = By — X)) + Tz, enen + (€ — &) 1)
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where y is the crime rate in the province i, during the year t, x is the set of explanatory
variables, T represents time dummies, by which we controlled for the year-specific
variations of y, and ¢ is the error term. This formula is combined with that of a
regression based on the mean values for each territorial unit (i.e. province) (2):

Vyi=x+px+ v+ & 2

Little research has been conducted on panels of Mafia-type crimes. Moreover,
those panels usually covered relatively short spans of time. In the present study, we
made use of the longest possible panel dataset: ~40-year cross-province time series.

The present paper’s response variables concern intentional, completed homicide
(henceforth IH). We are interested in the total IH rates and the share of IH attributed
to Mafia-type gangs (27.4% of Mezzogiorno’s IH). Crime data were recorded by the
police and operated by Istat. As for the determinants, we considered some
socioeconomic measures. We used a lagged birthrate (t-14 years) to measure the
juvenile population’s impact on crime. As for education, we used higher secondary
school male enrolment (gross) rates. Then, we considered infant mortality, which
has been increasingly regarded as a barometer for a region’s overall welfare. Next,
to measure the evolution of State enforcement, we computed a killer’s probability of
being brought to justice (3):

Yie = (cmye + cm) / (my + M) (3)

where y is the probability in province i, during the year t, cm is the number of people
charged with IH, and m is the number of IHs. A further proxy for State enforcement
was calculated as above, using the homicide clearance rate (cleared homicides
divided by all homicides). We also considered a standard control variable, namely
population density. All the previous variables came from Istat. To measure economic
well-being, we used per capita GDP, from Eurostat and Unioncamere. We also used
cars per population, from ACI.

We arranged these data as cross-territorial-units panels: they cover the period
1983-2021 and all the Italian provinces, ranging from 95 to 106. All the variables,
except car diffusion, were not available as time series and had to be prepared ad hoc.
The statistical analysis of Mezzogiorno’s homicides was carried out on data
concerning all its provinces, ranging from 30 to 33.

4, Results

Figure 1 shows the evolution of IH rates. It is possible to detect two facts. Firstly,
the huge gap that existed at the beginning between the Mezzogiorno’s rates and the
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rest of Italy’s: 3 to 6 vs ~1 IHs per 100K pop., when, in the other West European
countries, the average rate was ~1.4. Secondly, the fall in the Mezzogiorno’s rates
after the spike that occurred around 1990. At the end of the four-decade period, the
gap in IH rates between Mezzogiorno and the rest of Italy was substantially over.
We also notice that there was no shift in IHs from Mezzogiorno to the rest of Italy
because as well the latter’s rates decreased: from 1.1 to 0.45 per 100K pop. Most
recent IH rates for all of Italy (0.5) and Mezzogiorno (0.6) are lower than the average
rate in the other Western European countries, which is 0.9 per 100K pop.

Figure 1 — Evolution of the provinces’ mean homicide rates for Mezzogiorno and the rest of
Italy; upper and lower bounds (mean +/- 1 s.e.); 1983-2021.
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Figure 2 — Evolution of the provinces’ mean Mafia-type homicide rates for Mezzogiorno and
the rest of Italy; upper and lower bounds (mean +/- 1 s.e.); 1983-2021.
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Figure 2 shows the evolution in the rates of only IHs attributed to Mafia-type
organisations. In this case as well, by the end of the time frame, Mezzogiorno’s rates
became very close to those of the rest of Italy, where, too, Mafia-type IH rates
declined. The decline in IH and Mafia-type IH rates did not affect only the average
values. Some Spaghetti graphs (available on demand) of fit lines of evolution of
homicide rates for each of Mezzogiorno’s provinces or regions show that the decline
occurred substantially in all of them: primarily in those regions where homicide had
reached its highest incidence: i.e. Calabria (organisations of the 'Ndrangheta type),
Sicily (specific Mafia organisations), and Campania (Camorra organisations).

Figure 3 — Pearson pairwise correlations of response and explanatory variables for all
provinces of Mezzogiorno, 1983-2021 (N=1157-1233).
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Figure 3 shows the correlations between all response and explanatory variables.
All correlations between IHs rates and explanatory variables are significant at
<0.000; the same occurs with Mafia IHs. IH and Mafia-type IH rates are closely
correlated. IH correlations with birthrates, infant mortality and population density
are positive; those with car diffusion, GDP, school enrolment, people charged with
IH, and clearance rate are negative. Figure 3 also shows some close correlations
between explanatory variables. School enrolment is correlated negatively with infant
mortality and birthrate. GDP is correlated with car diffusion; both are correlated with
school enrolment and negatively with birthrate and infant mortality. People charged
with IH and clearance rates are correlated with each other. All this throws light on
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the inwoven set of forces associated with IH. It also suggests the existence of other,
unknown factors impacting IH rates. However, pooled-data correlations discard the
over-time information in the data, and they do not control for the mentioned factors.
Multiple regression RE models are expected to provide a full test of this paper’s
hypotheses. Before applying the RE models, we used a Fisher-type test (Phillips—
Perron option) to check the existence of a unit root. The results (available on
demand) reject the null hypothesis that the panels contain unit roots. The RE
regression models (Table 1) show that the variations in all IHs and Mafia-type IHs
are negatively associated with school enrolment, car diffusion, the ratio people-
charged-with-1H by number-of-IHs, and the IH clearance rate. Mafia-type IHs, in
addition, are positively associated with population density. School enrolment and
State enforcement measures emerge as the most impactful explanatory variables.

Table 1 — Random effects regression models: Homicides and Mafia-type homicides on
various explanatory variables, Mezzogiorno’s provinces, 1983-2021:
coefficients, prob. and (s.e.).

Explanatory variables Ln(homicides) Ln(Mafia homicides)
Birthrate (t-14) 0.011  0.202 -0.050 0.001
(s.e) (0.009) (0.016)

Higher secondary school male enrolment -1.100  0.000 -1.120 0.009
(s-e) (0.246) (0.428)

Infant mortality 0.011  0.052 0.007 0.485
(s-e) (0.006) (0.010)

Cars per population -0.013  0.001 -0.016 0.017
(s-e) (0.004) (0.007)
Ln(Population density) 0.082  0.075 0.352 0.000
(s.e) (0.046) (0.073)

Ln(Charged with IH / IHs) (t-1) -0.288  0.000

(s.e) (0.028)

Ln(Charged with Mafia IH / Mafia IHs) -0.272 0.000
(se) (0.024)

Ln(IH clearance rate) -0.239  0.000 -1.112 0.000
(s-e) (0.045) (0.073)

Within — between effects yes yes

Fixed years yes yes
Intercept 1391  0.000 -1.301 0.022
(s.e.) (0.340) (0.568)

R-squared within 0.638 0.569

R-squared between 0.331 0.543

R-squared overall 0.557 0.573

Number of observations 1157 1157

Education had a larger impact on the whole of IHs, whereas enforcement on
Mafia-type IHs. The between effects are much more relevant in Mafia-type IHs,
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confirming that this specific category of IHs is particularly affected — as expected —
by persistent structural differences between the Mezzogiorno’s provinces.

5. Discussion

Apart from a spike around the 1990s, TH rates in Italy’s Mezzogiorno exhibited a
drastic decrease since the early 1980s. The fraction of IHs attributed to Mafia-type
criminal organisations also exhibited a parallel drop. At the end of the lengthy period
considered in the present research, both the IH measures concerning Mezzogiorno
reached levels only fractionally different from the rest of Italy’s. There was no
substantial transferral of IHs from Mezzogiorno to the other regions, and indeed, the
IH rates in the rest of Italy exhibited a concurrent decrease. The longitudinal analysis
conducted on panel data showed that the sharp rise in secondary school male
enrolment was a good predictor of the decrease in homicides, also at parity of
economic well-being measures. This supports the hypothesis (H1) that an increase
in the educational level would have introduced values and attitudes actively opposing
those characterising a low-social-capital society.

As for the economic well-being measures, car diffusion emerged as a resilient
predictor of the decrease in IH rates. Although GDP was significant in single
regressions, it resulted non-significant in multiple regressions when the car diffusion
variable was introduced. This is probably due to the fact that cars per population is
a well-being indicator that — in contrast to GDP — is expected to take in also the
shadow economy profits. These results are in tune with the hypothesis (H2) of an
association between traditional homicidal violence and Mezzogiorno’s relative
deprivation. The same results are instead in conflict with the social disorganisation
theory. The vanishing of the traditional socioeconomic scenario and the new foreign
immigration would have suggested an increase in violence as a consequence of an
increase in social disorganisation: the opposite of what happened.

Birthrate impact on homicides did not meet the expectations (H4 hypothesis)
when this variable was used in the multiple regressions together with other predictors
closely (and negatively) correlated with birthrate, such as school enrolment.

Population density impacted Mafia-type IHs, suggesting that an increase in
population has been relevant to Mafia-type criminal organisations.

What is certain is that an increase in State enforcement (H2) was matched by a
decrease in IH rates. The ratio people-charged-with-IH by number-of-IHs and the
homicide clearance rate exhibited a large impact on IH and an even larger one on
Mafia-type IHs. The impact of State enforcement suggests that increased
enforcement would deter criminals and make a criminal career less attractive for
aspiring gangsters. This also indicates that being charged by the police probably
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tarnishes the prestige not only of the charged individual but of the entire criminal
underworld. Therefore, criminal gangs would be perceived as less trustworthy when
claiming to be able to take care of their protegees as illegal but effective regulators.

The rise in education had a larger impact on the whole of IHs, whereas variations
in enforcement a larger impact on Mafia-type IHs. This can be ascribed to the fact
that the whole of Mezzogiorno’s IHs contains, together with homicides officially
attributed to Mafia-type gangs, some homicides lacking evidence enough to be
classified as such, plus other IHs due to passion, domestic disputes, interpersonal
violence, etc. These other IHs are more affected by education, values, and attitudes.
In contrast, Mafia-type IHs, which are premeditated, are expected to be more
affected by a rational calculation of the probability of being brought to justice.

Ultimately, educational progress and enforcement resurgence emerged as the
most meaningful determinants of the decline in Mezzogiorno’s IH rates. The final
outcome was such a fall in IHs that not only all Italy’s but also Mezzogiorno’s rates
became neatly lower than the average IH rate for the West European countries. This
drop in homicides, therefore, was not so much the mirror of a universal decreasing
trend in homicides as something associated with specific changes in the region.

All this does not mean that homicides disappeared from Mezzogiorno and the rest
of Italy, nor that the Mafia-type gangs vanished. However, because in history, and
not only in folklore and fiction, homicides have always been the Mafia’s trademark,
the above means that both surviving and new criminal organisations in Italy are other
than traditional Mafia-type gangs. The primary consequence has been the end of the
long-lasting Mezzogiorno’s exceptionalism in terms of homicidal violence.
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A MIXTURE MODEL FOR SELF-ASSESSED STRESS AT WORK
ACROSS EU?

Stefania Capecchi, Francesca Di lorio, Nunzia Nappo

Abstract. Occupational stress is currently considered a primary social issue as well
as an extensive problem of public health. Latest research on risk factors at work
displays that about 25% of workers state to experience work-related stress at least
“most of the time”. A similar proportion also claim that their job may negatively
affect their physical and psychological health and general well-being. Those
evidence are usually collected by means of self-reported answers to several questions
on working conditions which are often gathered on Likert scales. Implementing the
CUB models, a class of mixture models suitable for ordinal data, this study aims to
analyse the perception of occupational stress across European Union countries
employing information from the European Working Conditions Survey dataset.
Modelling results distinguishing by gender and job sustainability are presented.
Results show that overall, there is a quite high perception of work-related stress
among European workers, who reported their answers on work-related stress with a
high degree of certainty. Results by gender show that on average, feeling estimations
for women, is slightly higher than those for men. Looking at perceived job
sustainability, some countries show higher levels of feeling for respondents who
consider their jobs non-sustainable.

1. Introduction and theoretical framework

People spend a prominent share of their adult lives at work; therefore, work
environment and other job-related features impact workers’ perceived well-being.
Working conditions influence employees’ physical and psychological health and
inevitably affect their everyday life. As established by a wide literature, employees’
well-being is fundamental for their quality of life (among many others EU-OSHA,
2013; Helliwell et al., 2021).

! The paper is a joint work of the Authors. 81 has been the effort of collective writing; §2 may be
attributed to Stefania Capecchi; §3 to Francesca Di lorio; 84 to Nunzia Nappo. Supported by grant SI-
WCWB from University of Naples Federico Il (FRA 2022), DR n 3429, 07/09/2023 (CUP:
E65F22000050001).
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Work factors associated with psychosocial risks include excessive workload and
pace, job insecurity, lack of flexibility in working hours, which may be unpredictable
or incompatible with a normal social life, poor interpersonal relations, lack of
participation, an unclear role in the organisation, limited prospects for professional
development, and potential conflicts between family and work demands (Cox and
Griffiths, 2005). Exposure to psychosocial risks can be a source of stress among
workers, resulting in a decline in their performances and, in the case of chronic
exposure, the occurrence of serious health problems. According to the European
Agency for Safety and Health at Work (EU-OSHA), work-related stress emerges
when the demands of the working place exceed the ability of workers to cope with
them (or to control them) (EU-OSHA, 2009 p. 14).

Such issue is now studied as a main societal phenomenon and stress is considered
as a question of public health (among others, see Vercamer, 2018) even with respect
to its implied costs. Stress affects workers’ performance and causes absence from
work. If prolonged, it can lead to cardiovascular or musculoskeletal disorders. All
this comes with a price: the main individual costs are associated with damage to
health, lower incomes and a worsening quality of life. Organisations, on the other
hand, may suffer from the associated expenses of absenteeism, presenteeism,
reduced productivity or high staff turnover. More specifically, the losses per year in
the European Union (EU), with respect to EU15 member states, were estimated at
about 26.47 billion of Euros in 2014 (Hassard et al., 2018).

Information on self-assessed stress is examined by means of a statistical
modelling framework, accounting for both the perception and the uncertainty
components in the response pattern. In this study, we aim to address the issue of
work-related stress perception across countries at EU 28 level. The topic is also
approached by analysing perceived stress distinguishing by gender and in the light
of how “sustainable”, in the medium-long term, respondents consider their job to be.

2. Sources and Methods

Data from the Sixth European Working Condition Survey are employed, focusing
on (self-assessed) occupational stress. The European Foundation for the Improving
of Living and Working Condition (Eurofound, an Agency of the EU) carries out the
EWCS every five years since 1991, providing a wide range of evidence on job and
workers’ characteristics across Europe.
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The whole dataset? comprises 44,000 respondents, in 35 countries, interviewed
between February and September 2015, therefore, the available information offer a
thorough picture of “pre-Covid 19 Europe at work™, thus denoting more “ordinary”
job settings. The survey questionnaire covers several topics, including individual
characteristics and conditions, working time, exposure to physical and psychosocial
risks, work organization, work-life balance, self-assessed health and well-being. Our
response variable stems from question Q61m: “Do you experience stress in your
work?”, as measured on a 5-point scale ranging from “always” to “never”. In the
following, the wording scale has been reversed to improve readability of the results.

Several subjective and occupational determinants can be associated with stress
perception, apart from the basic socio-demographic covariates: job characteristics
and related risks, work-life balance and unpaid duties and other tasks, if any,
performed by the respondents, should be considered. However, building on a
previous research on self-assessed health (Capecchi et al., 2021), we chose to analyse
how stress perception could differ across countries, differentiating by several
determinants starting from the previously studied subset. In the present study, for
space constraints, we present modelling results distinguishing only by gender and
job sustainability. The gender covariate (question Q2a) is expressed by the usual
dummy variable (where female = 1), and sustainable job stems from the dummy
variable obtained from question (Q93): “Do you think you will be able to do your
current job or a similar one until you are 60 years old?” (if respondent is older than
55, the item wording is: “Do you think you will be able to do your current job or a
similar one in five years time?”). This latter item is meant to grasp the manifold
features influencing job sustainability in a medium to long-term perspective and
while ageing.

A preliminary screening for missing values of the selected variables, lowers the
original sample to 21,118 respondents where 47.4% are men, 64.3% of respondents
state to work in the private sector and about 70.2% affirm that they will be able to
perform their current job (or a similar one) in the future. As it can be observed from
Table 1, in general, almost 11% of the sample claim to be always stressed at work;
a similar proportion affirm to be never stressed. Women report a level of perceived
stress (Sometimes, Most of the Time, and Always) slightly higher than that of men.

2 Data have been downloaded from the UK Data Archive, http://discover.ukdataservice.ac.uk. The
survey design and a comprehensive report can be found in Eurofound (2017). Apart from the 28 EU
Member States interviewees, the questionnaire was indeed administered within the candidate countries
for EU membership (Albania, the Former Yugoslav Republic of Macedonia, Montenegro, Serbia, and
Turkey), and in Norway and Switzerland. At the country level, the sample size was generally 1,000,
with some exceptions: Poland (1,200), Spain (1,300), Italy (1,400), France (1,500), the UK (1,600),
Germany, and Turkey (2,000). Some countries, of their own initiative, financed an over-sampling:
Belgium, Slovenia, and Spain (with sample sizes of 2,500, 1,600, and 3,300, respectively).
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Overall, from those descriptives, the difference in distributions by gender does not
seem remarkable.

Table 1 — Distribution of level of perceived occupational stress by Gender.

Stress Male Female Total
Never 13.21 11.99 12,57
Rarely 21.57 18.38 19.89
Sometimes 38.87 41.09 40.04
Most of the time 15.75 17.74 16.80
Always 10.60 10.79 10.70
Total 100.00 100.00 100.00

On the other hand, as it can be seen in Table 2, a more noticeable difference can
be appreciated with respect to job sustainability assessment. In fact, workers
claiming to perform a non-sustainable job and to be always stressed are almost the
double of the corresponding workers holding a sustainable job. The reverse, with a
lower gap, can be observed among workers “rarely” stressed.

Clearly, a simple descriptive overview could not allow for an in-depth analysis,
and given the nature of the responses, it seems appropriate to also implement a
modelling approach for ordinal data. The most implemented models for ordinal data
usually focus on the cumulative distribution of the responses (Agresti, 2010). In such
modelling structures, it is essential to assume that the answer probability of an
individual with specific attributes (covariates) lies into a specific category; then, the
transformed cumulative probabilities are generally assumed as a linear function of
the individual drivers.

Table 2 — Distribution of level of perceived occupational stress by Job Sustainability.

Stress Non-Sustainable Job Sustainable Job Total
Never 11.29 13.12 12,57
Rarely 15.74 21.66 19.89
Sometimes 36.57 4151 40.04
Most of the time 20.60 15.18 16.80
Always 15.80 8.54 10.70
Total 100.00 100.00 100.00

An alternative framework allows to consider jointly the evaluation of a specific
rating and the intrinsic uncertainty, even without inserting the individual
characteristics. To this aim, we can suitably implement the CUB models, the
acronym standing for Combination of Uniform and Binomial. One of the main
features of the CUB models, especially when estimated without covariates (denoted
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as CUB(0,0)), consists in the effective graphical representation of the results. A
CUB(0,0) is specified by two parameters, both lying in the interval (0;1); therefore,
each model can be represented as a point in the unit square, the estimated coefficients
being the point coordinates. The rationale behind such framework is that
respondents, when selecting a category out of an ordinal scale, are driven both by
their latent perception of the item and by the uncertainty, intrinsic to any decision-
making process. Briefly, CUB models assume that the data generating process of a
discrete choice is given by the combination of two features: the feeling, expressing
substantial agreement/disagreement (satisfaction/dissatisfaction; and so on) and the
uncertainty components (for a wide review: Piccolo and Simone, 2019).

Formally, let (R,... ,Rn) be a sample of observations collected on an ordinal scale
of m> 3 categories, e.g. answers to a given item of a questionnaire or a ranking, so
that R; denotes the score assigned by the i-th respondent. We say that R is a CUB
distributed random variable with uncertainty parameter m € (0,1] and feeling
parameter &; € [0,1] if:

Pr(R; = r|m;, &) = m; (1:__11> T -&) T+ (1 - nl-)% r=1..m

Thus, the mixing proportion 1-r; is referred to as the uncertainty parameter,
although 1-m measures the weight of the uncertainty of the responses since it
associated with the importance of the discrete Uniform in the mixture. In the simple
version of CUB model, i =n and & = & are constant among subjects/units. Thus,
CUB maodels allow to characterize different rating/ranking responses in terms of two
parameters (1-x; 1-&) only, ranging in (0;1]x[0;1], yielding a scatter plot, which
easily allows comparisons among selected groups/classes of interviewees. With
respect to global measures of fitting, the estimation procedure relies on likelihood
methods and dedicated packages are available in R, Stata and Gretl (see lannario et
al., 2018, Cerulli et al., 2022, Simone at al., 2019).

3. Results of the estimated models

From the subset of data as described above, the estimated CUB models for
perceived occupational stress for each of the 28 countries of the European Union are
depicted in Figure 1. As far as feeling parameter is concerned, with very few
exceptions, European countries range from 0.40 to 0.62. This circumstance indicates
a substantial homogeneity in the perception of work-related stress. A different
response behaviour is that of Bulgaria, with a value of feeling much lower, equal to
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0.30, and of Romania and Latvia. The highest level of feeling is recorded for Malta,
immediately followed by Greece and Austria.

Figure 1 — Estimated CUB models for stress perception across EU 28 countries.
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The response behaviour is quite varied with regard to uncertainty. First of all, the
variability of the estimates ranges from 0.00 to 0.60, the models showing a distinct
distribution by countries. First, it can be observed that the Northern European
countries (Denmark, Finland, Sweden) and also Germany are characterised by no
uncertainty. While, at the opposite extreme, Portugal, Hungary and Spain display the
highest level of uncertainty, closely followed by France, Ireland and Slovenia. In
general, it can be said that most countries exhibit low uncertainty, which is below
0.35 for more than 2/3 of the countries. Thus, we may affirm that the inherent
heterogeneity on stress perception is limited for most countries, implying that the
interviewed workers have expressed their responses rather decisively.

The estimation of the CUB models for each country separately by gender (Figure
2) seems to reinforce what was said above: the feeling parameters are between 0.40
and 0.65. An exception, again, is represented by Bulgaria, with a level of feeling
below 0.30 for both males and females (0.22 for males). The same can be said for
Romanian male respondents, whereas Romanian women are in line with most
countries. The Portuguese respondents express a noticeable gap by gender: males are
at 0.37; females reach 0.51, denoting a clearly higher perception of work-related
stress. Maltese men and women share the highest value in terms of feeling, followed
by Austrian and Luxembourg ones. In general, it can be argued that the gap in feeling
between male and female workers is limited, for most countries, with feeling
estimations for women slightly higher, on average, than those for men.
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Figure 2 — Estimated CUB models for stress perception across EU 28 countries by Gender.
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The difference by gender is significantly more pronounced with reference to
uncertainty. First, it may be observed that the range for uncertainty is greater than
that for feeling, and, in many countries, its level for females is distinctly different
from that of males. This is the case in Italy, where women are less uncertain than
men, with parameters estimated at 0.12 and 0.38, respectively. Similarly, for Greeks,
an uncertainty level of 0.00 is estimated for women, while the parameter is 0.29 for
men. As for Poland, the level of uncertainty for males is 0.19, while for females it
reaches 0.41. At the same time, for Denmark, Finland, and Germany, both males and
females display the same level of uncertainty of 0.00; while, on the opposite of the
chart, Portuguese and Spanish males and females, show a level of uncertainty that
rises to around 0.59. It would not seem feasible to somehow classify the countries
according to the usual welfare patterns or into geographic clusters.

The picture arising from the estimations for stress with respect to the perceived
job sustainability (Figure 3) is radically different. First, the ranges of the estimates,
both for feeling and uncertainty, are wider: they indeed vary between 0.30 0.70 and
between 0.00 and 0.70, respectively. A clear discrepancy emerges, in terms of
feeling, between those who believe their jobs sustainable in the medium-long term
and those who do not. In fact, a large group of countries, including Malta,
Luxembourg, France, Spain and Austria, show higher levels of feeling (of about
0.15-0.20) for respondents who consider their jobs non-sustainable.
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Figure 3 — Estimated CUB models for stress perception across EU 28 countries by job
sustainability assessment
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As for uncertainty, Northern European countries maintain a parameter value at
0.00, therefore showing a decisive response pattern. For Germany and the Czech
Republic, the uncertainty results to be 0.00 for those who consider their employment
sustainable, while it rises to 0.10 for Germans and 0.20 for Czechs who assess their
jobs as non-sustainable. In Italy, this value for the uncertainty parameter increases
from 0.20 to 0.40. The largest gap in uncertainty belongs to the Netherlands: the
uncertainty parameter is at 0.10 for workers for whom their job is sustainable,
whereas such parameter rises to 0.45 for those who consider it non-sustainable. In
any case, respondents who claim their job to be non-sustainable present greater
uncertainty in their response pattern.

4. Discussion and concluding remarks

Work-related stress is correlated with unsafe behavioral outcomes, among which
alcohol consumption (Brown and Richman, 2012) and problems maintaining healthy
relationships with one’s partners and children (Repetti et al., 2009). Furthermore,
stress is one of the primary causes of numerous diseases such as coronary heart
disease (Sara et al., 2018). In addition, stress negatively affects workers’
performance with effects not only at the individual but at organizational level too.
Drawbacks of occupational stress are in contrast with goals in the workplace to
support workers and organizations succeed (Meyers et al., 2013) and should worry
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European countries since results of this research show that workers have a quite
severe perception of occupational stress.

The main aim of this paper was to examine differences in the perception of work-
related stress in EU 28 estimating CUB models based on data taken from the last
European Working Condition Survey. Results show that overall, there is a quite high
perception of work-related stress among European workers. Malta shows the highest
level of feeling, while Bulgaria, Romania and Latvia the lowest. Differences in the
perception of occupational stress may depend on working conditions which people
face, and on the characteristics of labour markets, which are partly shaped by welfare
regimes.

Before the collapse of communist regimes, labour market in Central and eastern
European countries was pretty different from the rest of Europe. Before the transition
to market economy, gender parity was high, wages were generally low, however
workers could benefit from several social benefits. After the transition, rapid
structural changes and the increasing unemployment rate were among the causes
making uncertain the labour environment with labour markets characterized among
other by long working hours and low wages and high job insecurity (Yarmolyuk-
Krock, 2022). Data on working conditions across central and eastern Europe show a
sizable presence of psychological risks at work in different industries. However,
according to Yarmolyuk-Krock (2022), compared to other European countries,
central and eastern Europe countries’ workers have a different perception of
psychological risks and a lack of awareness. Therefore, this different perception
could be one of the reasons why our results for Bulgaria, Romania and Latvia show
a low value of feeling (0.30). On the other hand, Malta presents the highest level of
feeling. According to the European Commission (2018), Malta is one of the fastest
growing economies in the EU. This has implied a difficult lack of labour supply in
several sectors, which could be one of the causes why workers in Malta experience
very long working hours, above the European average (Eurofound, 2017). However,
according to Eurofound (2017), working conditions in the country are generally good
compared with the European standards. Therefore, both long working hours and the
perception workers have that their health or safety is at risk because of their work
(Eurofound, 2017) are likely to help to explain the highest level of feeling within the
country.

Results by gender show that overall, on average, the feeling estimations for
women are slightly higher than those for men. Results on gender are in line with the
literature (Forastieri, 2016; Nappo, 2020). Some psychosocial factors related with
work-related stress may be more recurrent for women. Women play a double role at
home and at work, generally they are less paid than men and are employed in more
insecure job positions, they are more likely than men to deal with sexual harassment
at work and domestic violence, they have to demonstrate that they are as good as
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men at their jobs, those are some of the reasons why women are likely to have a
higher perception of occupational related stress (Forastieri, 2016; Nappo, 2020). The
most remarkable gender gap appears to that of Portuguese respondents. Such result
can be explained considering that, in Portugal, working rights for women and actions
against gender discrimination were formally recognized only in 1986, when Portugal
adopted and ratified international organization’s legal frameworks such as the
Commission on the Status of Women of the United Nations, the Council of Europe
and the European Economic Community. However, the effects of such ratifications
still need time to produce results in terms of gender equality (Amancio and Santos,
2021). In Portugal, women face a heavy workload within family. In the country there
is still a traditional division of household, this is important for women’s careers and
job opportunities (Améncio and Santos, 2021), and it affects their perception of
work-related stress.

Results on work-related stress and perceived job sustainability are quite similar
for countries with very different labour markets. The very content of sustainable job
may be helpful to explain such results. By sustainable job is meant a job which aims
to the individual’s long-term employability in a position that promotes the worker’s
personal development over time (Lawrence et al., 2017). Therefore, it likely that
non-sustainable jobs, since perceived probably as insecure jobs make workers feel
stressed. Indeed, job insecurity is a main stressor for workers (Nappo et al., 2022).

Results show that, across the EU, work-related stress is a problematic issue,
however, it seems still considered a subjective challenge rather than a
collective/organizational one, connected to poor work organization. The EU requires
further policy actions to prevent and to deal with work-related stress. In addition,
more research is needed to detect workplace stressors and to encourage healthy work
environments.
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DISABILITY FREE LIFE EXPECTANCY DECOMPOSITION: A
COMPARATIVE ANALYSIS ACROSS EUROPEAN COUNTRIES

Mariarosaria Coppola, Rosaria Simone

Abstract. Life expectancies (LE) at birth and at adult ages have progressively
increased in recent decades in Europe. LE is a quantitative indicator and therefore it
provides a limited view of the status of the population, ignoring the weight and the
effects that the health condition has on the years that remain to live. To address this
issue, we refer to Disability Free Life Expectancy (DFLE) indicating the average
number of years a person of a given age x expects to live in good health. In this paper
we analyse the change in LE and DFLE at age 65 from 2004 to 2016 for a set of the
most long-lived European countries, as well as for male and female populations in
order to highlight gender differences. Then we quantify the extent by which age-
specific mortality and morbidity contribute to changes in DFLE for understanding
whether the trends observed are due to compression/expansion of morbidity or to
variation in mortality patterns. This goal is important both for health policies
planning and for sustainability of socio-economic and social security systems. DFLE
is calculated using the Sullivan method, measuring disability in terms of the Global
Activity Limitation Indicator (GALI). We refer both to step-wise and continuous
change techniques for DFLE decomposition. Data sources are Human Mortality
Database (HMD) for mortality rates and the European Health Life Expectancy
Information System (EHLEIS) for prevalence rates. Results show that all the
countries under examination present a stronger increase in LE at age 65 for men than
for women. A positive variation in DFLE occurs for Belgium, Sweden, Norway, and
Finland. A negative gap in DFLE is identified for Italy, Switzerland, and Spain,
meaning that people lived longer but in poorer health conditions. Finally, age-
specific mortality and morbidity contributions to the DFLE gaps are highlighted with
an innovative visualization tool that allows to pursue a comparative analysis across
countries.
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1. Introduction

The aging of the population can be considered a success of the globalization, yet
it represents an important challenge for governments especially with respect to
retirement and welfare policies. For instance, the impact that the lengthening of life
could have on the job market emerges when we observe the trend of the elderly
dependency rate defined as the ratio between the population aged 65 and over, and
the population in working age (15-64 years), multiplied by 100. Data for Italy
(released by the National Institute of Statistics - ISTAT) record an acceleration in
the increasing trend: specifically, from a value of 30 in 2004, to a value of 34,5 in
2016, up to a value of 37 in 2021.

Thus, it is equally important to value the elderly people, since they constitute a
growing component of the population, and to take the longevity risk into account
when designing welfare policies. From the individuals’ point of view, aging can be
perceived as a process that leads to uselessness. Therefore, a new rationale is
advocated, based on the idea that the aging phenomenon can be an opportunity to
find new ways to thrive and not only as a catastrophic event. In this framework, the
study of the elderly of today (and even more of those of tomorrow) has to go beyond
the quantitative perspective of age, using dynamic indicators that consider
parameters that change over time, such as the state of health and socio-economic
conditions. The World Health Organization (WHO) has introduced the term active
aging understood as the "process of optimizing opportunities for health,
participation and security to gradually improve the quality of life as people get
older”. The term "active" implies not only the ability to be physically involved but
above all a constant participation in the social, economic, and cultural life (WHO,
2002).

Life expectancy (LE) is a widely used tool to assess the well-being of a
population. It is a quantitative indicator and represents a measure of how long, on
average, a person of a given age x can expect to live, assuming constant age-specific
mortality rates; however, it does not give us any information on the quality of these
years. The need arises to search for additional measures that could reveal the state of
well-being of a population in qualitative terms. To meet this need, in the 70s Sullivan
(Sullivan, 1971) proposed a method to calculate the number of remaining years, at a
particular age, which an individual can expect to live in a healthy state.

When we talk about Healthy Life Expectancy (HLE) we refer to a family of
indicators relating to life expectancy for a given state of health, the most common of
which for studying the state of well-being at older ages is the Disability-Free Life
Expectancy (DFLE). DFLE (called Healthy Life Years (HLY) according to the
Eurostat definition) is a standardized indicator based on the study of limitations in
carrying out daily activities. In recent years, many studies have been devoted to the
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measurement of the components that determine the life expectancy in health. In
particular, researchers have provided tools that allow to establish how much these
components influence the differences in LE and DFLE for different populations, or
for the same population at different times (Van Raalte and Nepomuceno, 2020). In
this regard, the main interest lies in assessing the extent by which these variations
are due to changes in morbidity or to changes in mortality (Vaupel, 1986). For this
purpose, to the best of our knowledge there are two main methodologies: the step-
wise decomposition algorithm (Andreev et al., 2002) and the continuous change
technique (Horiuchi et al., 2008).

In this paper we contribute to the state of the art on the topics by presenting a
comparative analysis of the evolution of DFLE at age 65, calculated by the Sullivan’s
method for a set of European countries selected among the most long-lived ones.
Age 65 has been chosen since historically it is an approximate benchmark for
retirement in several countries. In details, we first calculate the variation in both LE
and DFLE from 2004 to 2016 and assess the evolution of the gender gap for both
indicators. Some previous studies in this respect have been conducted for European
countries by Robine et al., 2001, and for the United States in Crimmins et al., 1997.
Then we quantify the age-specific contributions of morbidity and mortality to the
gap in DFLE between the two time periods, for both male and female populations
and for each country. Results are presented with simple yet original graphical tools.

The reminder of the paper is organised as follows: a brief introduction to LE and
DFLE is provided in Section 2, where the Sullivan’s method is also described;
decomposition methods for DFLE gap are shortly recalled in Section 3. Section 4
provides results and comments related to the comparative analysis across the selected
countries of the evolution in LE and DFLE gaps for male and female populations.
Then a discussion on the decomposition of the DFLE gap follows. Finally, Section
5 summarizes results and provides concluding remarks.

2. Life Expectancy and Healthy Life Expectancy: definition and calculation

As explained in the previous section, LE at age x represents the expected number
of years an individual aged x can live. The main differences among the several
methods that can be used to calculate this measure concern the calculation of the
probability of survival in the first year of life and the determination of the top age w
of the mortality table. Given these premises, the life expectancy at age x, €, is
defined by:

1
ex = EZ?):x L; (1)
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where [, is the number of survivors at age X, and for each agei = x, ..., w,
L; denotes the total number of person-years lived by the individuals from age i to
age i+1. For L; calculation, it is generally assumed that the [; ., survivors at age i+1
contributes with a whole year, whereas each of the di individuals who die within the
age interval (i,i+1) contributes with half a year on average, so that L; = [;;{ +
0.5 d;. For details and examples, see https://www.lifeexpectancy.org/lifetable.shtml.

Starting from the definition of LE as “the average number of years remaining to
live”, it is possible to divide these remaining years of life into years spent in good or
ill health. The concept of healthy life expectancies as health indicators was
introduced for the first time by Sanders in 1964 (Sanders, 1964). Then Sullivan in
1971 proposed a method for DFLE calculation which is the most popular and widely
used still today to study the state of well-being at older ages. Sullivan’s method
assumes that life follows a one-way process from good health to death, passing
through a state of ill-health.

DFLE is a standardized indicator based on the study of limitations in carrying out
daily activities. For its determination by Sullivan’s method, morbidity data as age-
specific and health condition-specific prevalence rates are needed, along with age-
specific mortality rates. In the following, we refer to the Human Mortality Database
to obtain the mortality rates (HMD, 2023) and to the European Health Life
Expectancy Information System (EHLEIS) for prevalence rates. In particular,
disability is measured starting from the Global Activity Limitation Indicator (GALI)
obtained by surveying the following question: “Because of health problems, to what
extent do you have limitations, which last for at least 6 months, in the activities that
you usually carry out?”. Response options are: “Serious limitations”, “Minor
limitations”, “No limitations”. These measurements are collected within the
European Statistics on Income and Living Conditions survey (EU-SILC). Then,
since Sullivan’s Index requires a binary variable (presence/absence of disease,
presence/absence of disability and so on), the response variable is dichotomized into
two categories: “No limitations” and “With some Limitations”.

As a matter of fact, GALI is a subjective indicator: people affected by the same
pathologies can report levels of different functional capabilities. For this reason,
among others, its reliability can be argued (Berger et al., 2015). Nevertheless, it
allows to grasp how much the restriction in activities affects the physical and mental
state of people and, to the best of the Authors’ knowledge, there are no alternative
indicators with some property. Most importantly, subjective evaluations play an
important role in accounting for active ageing in the assessment of health of the
elderly, circumstance that must be taken into consideration when investigating our
topics.

Hereafter, for each age x, we set:


https://www.lifeexpectancy.org/lifetable.shtml
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1. nLx = the number of person-years lived in the age interval (x; x+n), (usually
n=5 is set, apart from the first two and the last age intervals). This measure is
obtained summing the total person-years Ly for each single age y in the interval
(X; x+n);

2. nmx = the prevalence rate in ill health for the age interval (x; x+n).

Then, life expectancy in bad health at age x (Unhealthy) can be calculated as:

1
e,%’ = ZZ?):x nLi x nti (2)

whereas Life expectancy in good health (Healthy) is obtained as:
ell = e -eV = %Zi‘ix nLi (1-nmmi). (3)

Note that other methods can be used for DFLE calculation such as the multistate
methods (Saito et al, 2014), according to the data source available (panel or cross
sectional). Some criticisms of Sullivan’s model are due to the fact that the underlying
assumptions limit the representation of people's functional status to prevalence rates
influenced by past conditions instead of using measures such as incidence rates
allowing to calculate a pure current proportion of unhealthy people. Anyway, it has
been shown that the differences in estimates between Sullivan's method and methods
using incidence rates (panel data) do not arise from the use of prevalence rates, but
from the use of prevalence estimates: indeed, these are influenced by past conditions,
in an open population. However, Sullivan’s method provides good estimates if the
changes in either prevalence and incidence rates are regular over the long term
(Mathers and Robine, 1997). In addition, the simplicity as well as the ability to use
easily accessible data such as prevalence data make it the most popular and widely
used method.

3. Decomposing the gap in DFLE

Decomposition is a widely exploited methodology in Demography to study the
gap in an index by analysing the contribution of the variation of each of its
components to the overall change. The gap can refer either to the same population in
different time periods or to different populations in the same time period.

In other words, the problem of decomposition results in the attribution of the
observed difference between two aggregated indexes for two populations (or the
same population at different times) to the contribution of the underlying parameters.
In the case of the Sullivan’s Index, the decomposition allows to know the
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contribution given by the variations in mortality and morbidity to the gap observed
between two indices. In this way we can understand whether the trends observed for
life expectancy in health at a given age are due to a compression/expansion of
morbidity or variations in mortality for subsequent age intervals.

Two decomposition methods have been proposed in literature for the Sullivan’s
Index. The former is the step-wise decomposition introduced in Andreev et al.
(2002). This procedure replaces one at a time each of the parameters (age-specific
contribution of mortality and morbidity in the present study) referring to one
population (or time period) with the elements of the parameter vector from the
second population (or time period). After each step, it recalculates the DFLE to
estimate the contribution of the substituted parameter. The latter is the continuous
change or line integral model developed by Horiuchi et al. (2008). It assumes that
age-specific mortality and morbidity contributions change continuously along a
hypothetical dimension, along which decomposition is performed based on multiple
smaller time intervals. Then, the procedure estimates the variations needed by
parameters to change the final aggregate value of DFLE from one population to
another, or if we refer to the same population, from a time period to another. For
more deepening on the topics, see also Van Raalte and Nepomuceno (2020).

To the best of the Authors’ knowledge, the implementation of both methods has
produced similar results in all demographic applications: therefore we can consider
that there is no valid reason to prefer one methodology over the other.

For each population, the decomposition of the DFLE gap between the two time
periods has been performed by means of the ‘DemoDecomp’ R package (Riffe,
2018).

4. A comparative analysis across EU countries.

In this section we first calculate the LE and the DFLE at age of 65 for male and
female populations by the Sullivan’s method for years 2004 and 2016 and for each
of the selected countries. Time periods have been chosen on the basis of the available
data from the EU-SILC survey. Then, we decompose the DFLE variation from 2004
to 2016 to determine the extent by which the change in each parameter
(morbidity/mortality) contributes to the overall gap in the index.

We considered some of the most long-lived EU countries: Norway, Sweden and
Finland for the Northern Europe, Belgium and Switzerland for the Central Europe,
and Spain and ltaly for the Southern part. Ages between 65 and 110 have been
grouped into 5-year age intervals, with the addition of an open range one (85+): note
that both e, and DFLE,, refers to the beginning of each age interval.
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Table 1 shows that all the countries under examination present an increase in LE
at age 65, stronger for men than for women. Belgium, Sweden, Norway, and Finland
show a positive variation of DFLE, which is very marked for Norway and Sweden.
Conversely, ltaly, Switzerland and Spain present a negative gap in the DFLE,
meaning that people live longer but the years lived without limitation have
decreased.

Table 1 — Gap in LE and DFLE at age 65 from 2004 to 2016, by country.

Female Male
Country ALE ADFLE ALE ADFLE
ITA 1 -2,25715 1,67 -1,22397
BEL 1,38 1,45967 1,82 1,66155
CHE 0,83 -3,14947 1,39 -2,22867
ESP 1,67 -0,7016 1,85 -0,07262
FIN 1,11 0,68061 1,58 0,95315
NOR 0,95 2,05546 1,92 2,8602
SWE 0,86 2,38447 1,62 2,87648

Figure 1 displays country-specific gender gap in LE and DFLE in 2004 and in
2016 as points in a scatterplot: by assessing the distance to the bisector line, results
indicate that gender gap slightly reduced from 2004 and 2016 for all countries in a
similar way, for DFLE to a greater extent than for LE.

In order to grasp the relative importance of DFLE compared to LE, Figure 2
displays the ratio between these indicators in 2004 and in 2016. It follows that
overall, there is no relevant variations between men and female populations.
Countries can be grouped in two sets: the ‘continental’ ones, for which DFLE
increased relative to LE from 2004 to 2016 (standing over the bisector line), and the
Scandinavian ones (except for Finland), for which DFLE decreased relative to LE
between the two time periods (standing below the bisector line).
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Figure 1 — Gender gap in DFLEgs and LEes in 2004 and 2016, by country.
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Figure 2 — Ratio DFLEgs/LEgs in 2004 and 2016, by country.
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For investigating to what extent mortality and morbidity have determined the
overall variation in DFLE between 2004 and 2016, we performed the DFLE
decomposition by the stepwise and the continuous change methods. As expected, we
obtained similar results, so only those related to the stepwise method are reported.
Figures 3 and 4 illustrate age-specific contributions of mortality and morbidity
components to gap in DFLE at age 65 for women and men by country, relative to
the total contribution of mortality and morbidity to DFLE gap, respectively. For
mortality, the contribution of every age interval is positive, whereas for morbidity
some negative values are observed. For this reason, Figure 4 considers the absolute
value of age-specific contribution to morbidity, relative to their total. In order to
preserve information about the sign of the contribution, dashed areas indicate
negative variations.

Figure 3 — Age-specific contribution of mortality to gap in DFLEss by country.

Relative Age-specific contribution of mortaiity for Women by country Relative Age-specific contribution of mortality for Men by country
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We can observe that the negative gap estimated for DFLE from 2004 to 2016 for
Italy and Spain is mainly due to a significant worsening of morbidity (respect to the
improvement in mortality) in all age groups for both men and women (especially in
the 85+ range for women). The overall negative gap in the DFLE for Switzerland is
due to a strong negative variation of the morbidity component compared to a lower
improvement in mortality for all age groups, regardless of gender.

As far as Belgium, on one hand Figures 3 and 4 show that the positive DFLE gap
for women is mainly determined by a strong improvement in morbidity in the 70-74
age group while for the 85+ age group mortality plays the main role. For the male
population, instead, Figures 3 and 4 reveal that both morbidity and mortality
improved, but mortality did so to a greater extent.
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Figure 4 — Age specific (absolute) contribution of morbidity to gap in DFLEss by country
(dashed areas indicate negative variations).
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When we consider Finland, we observe that the positive gap in the DFLE is due
to the improvement of mortality in all age groups and of morbidity in the 65-69 and
85+ ranges, despite the sharp worsening of morbidity in the 80-84 class for both
males and females.

For Norway male population, we observe that the positive contribution of
mortality is greater than that of morbidity in the 80-84 range; morbidity contributes
negatively to the overall variation of the index only in the last age group. For females
a similar conclusion can be drawn, with the difference that also in the 80-84 age
group the morbidity contribution in the overall variation of the index is greater than
that of mortality.

Finally, for Sweden we observe that, for both male and female populations,
morbidity has contributed more strongly to the positive variation in DFLE with
respect to mortality, which has improved in all age group. Only in the 85+ range a
worsening of morbidity has been observed compared to an improvement in
mortality, which is more significant for males than it is for females.

5. Concluding remarks

Given the longevity risk characterizing nowadays most of the developed
countries, monitoring the evolution of life expectancy within the population is of
foremost importance for public health, as well as for social security system and
welfare, in order to promote also the so-called active ageing (Arriaga, 1984).

In this setting, the paper is framed within research on healthy life expectancy at
older ages and its relative difference with life expectancy. A comparative analysis
among a selection of long-lived EU countries and across gender allowed to reveal
the extent by which mortality and morbidity improvements for age groups contribute
to overall improvement in disability free life expectancy at age 65. Innovative
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visualization of results of decomposition methods are proposed to foster monitoring
of the evolution of these important demographic indicators over time and countries.
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FRAILTY IN EUROPE: THE ROLE OF SOCIAL NETWORKS AND
ACTIVITY PARTICIPATION

Rossella Miglio, Chiara Puglisi, Rosella Rettaroli, Giulia Roli, Francesco
Scalone

Abstract. Frailty represents a condition of increased vulnerability among elderly
people due to losses in one or more domains of the human functioning. Population
aging and the consequential increase in the proportion of elderly, are making frailty
a public health priority, especially in the European Union, where the proportion of
elderly is projected to increase significantly in the next 30 years. Despite the
numerous studies on frailty and its determinants, scholarly interest towards the role
of the social determinants, specifically, is recent, with most studies focusing on the
Asian context. Thus, evidence on the social determinants of frailty in the European
context is scarce. In light of this, the study we propose aims at evaluating the role of
social connectedness and activity participation on frailty among the elderly in
Europe, using suitable regression techniques. We employ data from the Survey on
Health, Aging and Retirement in Europe (SHARE), providing information on the
health, socioeconomic conditions and social life of community-dwelling individuals
aged 50 or older in European countries. Specifically, we study how social networks
(SN) and activity participation (AP) in wave 4 affect frailty of people aged 60 and
over in wave 5 by gender, separately. We measure SN and AP via two indexes
proposed in the literature. To measure frailty, we rely on Romero-Ortuno et al.’s
SHARE Frailty Instrument, providing pre-calculated, population-representative and
gender-specific frailty indexes. Our findings hint at the existence of a substantial
association between both social connectedness and activity participation and frailty.
However, this association appears to change across genders. When comparing the
role of social connectedness and activity participation, a more prominent association
with activity participation emerges.

1. Introduction

The concept of frailty refers to a condition of increased vulnerability among older
people, entailing a high risk of adverse health outcomes (such as falls, hospitalization
and death) due to losses in one or more domains of the human functioning (Bessa et
al., 2018). Population aging and the consequential increase in the proportion of
elderly are making frailty a public health priority, especially in the European Union,
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where the proportion of elderly is projected to increase significantly in the next 30
years (Gobbens et al., 2010).

Elderly’s physical and mental health, mortality and their risk of entry into
institutionalized care have all been shown to be strongly associated with aspects like
social support, engagement, and network structure (Wenger, 1997). Numerous
studies, in particular, have found a link between social networks, engagement and
support and, respectively, health (Berkman et al., 2000; Seeman et al., 1996) and
survival (Berkman, 1995; Eng et al., 2002). Possible mechanisms behind this
association include physiological, behavioral, and mental/cognitive ones. At the
physiological level, social isolation and disconnectedness are considered chronically
stressful conditions to which the organism reacts via a higher rate of ageing and
functional decline, thus influencing life expectancy and mortality (Berkman, 1988;
Berkman et al., 2000). At the behavioral level, social engagement induces health-
promoting behaviors, with social networks representing a relevant source of health-
related information and advice, with consequential effects on individuals’ decisions
concerning their own health and wellbeing (Eriksson et al., 1999). For instance, there
is evidence of positive associations between social support on the one hand and
physical exercise (Treiber et al., 1991) and smoking cessation (Murray et al., 1995)
on the other. Lastly, social networks and ties have been argued to affect individuals’
mental health via the provision of self-esteem, self-efficacy, and sense of security
(Thoits, 2011). In addition, they tend to enhance the perception of surrounding
support and, where needed, company and assistance (Berkman et al., 2000; Garcia
et al., 2005), consequentially buffering the negative effects of social isolation on
depressive symptoms (Liu et al., 2016; Vance et al., 2005) and cognitive functioning
(Miceli et al., 2019)

A strand of literature has further investigated the role played by engagement in
social, physical, and cognitive activities and mental and physical health. For
instance, beyond the documented positive effects of physical activity on health and
cognitive functioning (Blake et al., 2009), participating to sport clubs entails a
“social doing” that is argued to be especially beneficial thanks to aspects like
reduction in social isolation and loneliness and the increase in the possibility for
socialization (Jenkin et al., 2018). Similarly, various studies have highlighted a
positive effect of volunteer work and charity activities on various health outcomes
(Haski-Leventhal, 2009; Morrow-Howell et al., 2003). Mechanisms behind this
effect include the provision of purpose, sense of fulfilment, direct social interaction,
and reciprocal support to those engaged in these activities. Indeed, consistently with
the “role theory” (Anderson et al., 2014; Choi & Kim, 2011), the active engagement
entailed in volunteer and charity activities is especially important for elderly
individuals, experiencing the cessation of life-long roles of paid workers, family
caretaker or spouses due to events such as retirement, widowhood, and a reduction
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in the (grand)parental responsibilities following the aging of both children and
grandchildren. Related mechanisms are argued to be behind the association between
“formal leisure activities” (Misener et al., 2010, p. 271), including participation in
various kinds of clubs and organizations, and physical and mental health (Lei et al.,
2022; Munford et al., 2017).

Despite the ample evidence concerning the role played by social support and
engagement in various kinds of activities for health, mortality, and the risk of entry
into institutionalized care, scholarly interest towards the role that these aspects play
specifically for frailty is recent, with most studies exploring the association in the
Asian context (Chen et al., 2014; Makizako et al., 2018; Sun et al., 2022; Takatori &
Matsumoto, 2023; Xie & Ma, 2021) and very few works looking at the West (Etman
et al., 2015; Watts et al., 2017). Thus, evidence on the social determinants of frailty
in the European context is scarce. In light of this, relying on recent evidence of a
substantial but different role of social connectedness and activity participation on
cognitive functioning (Litwin & Stoeckel, 2016), this study aims at exploring the
relative influence of social connectedness and activity participation on frailty among
elderly in Europe, by relying on two distinct and comprehensive measures, to our
knowledge never employed before in the study of frailty.

2. Data and methods

We employ data from the 4" (2011) and 5" (2013) wave of the Survey on Health,
Aging and Retirement in Europe (SHARE) (Borsch-Supan 2022a 2022b), a
longitudinal survey providing information on health, socioeconomic conditions and
social life of community-dwelling individuals aged 50 or older in European
countries. Our sample considers a total of 8,677 men and 8,616 women aged 60 and
older, across 13 European countries.

We measure social connectedness and activity participation via two indexes
proposed by Litwin & Stoeckel (2016), namely the Social Network (SN) scale and
the Activity Participation (AP) scale. The SN scale represents a composite measure
including aspects regarding social network size, physical proximity, frequency of
contacts, support, and number of types of relationships. The AP scale, rather,
concerns the number of social, physical, intellectual, and recreational activities
individuals participated to in the year before the survey. Activities included
volunteer work, educational courses, sport, social, or any other kind of club,
activities organized by religious organizations, political or community-related
events, games that involve other people, reading, word or number games, physically
vigorous sports, and moderate energy activities like gardening or going for walks.
Individuals were identified as participating to the activity if they took part in it at
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least once a month. The AP score ranged between 0 and 9, with higher scores
representing a higher number of activities that participants engaged with.

We employ multinomial logistic regression analysis with country-fixed effects
on a pooled sample of all the analyzed countries, separately for men and women, to
assess and compare how social network and activity participation measured in wave
4 affect frailty status in wave 5. To measure frailty, we rely on Romero-Ortuno &
Kenny's (2012) SHARE Frailty Instrument (SHARE-FI), providing pre-calculated,
population-representative and gender-specific frailty index based on Fried et al.'s
2001 Phenotype Model. The index assesses frailty based on the presence of five main
symptoms, namely unintended weight loss, weakness, slowness, self-reported
exhaustion, and low physical activity. SHARE-FI has been validated as a reliable
frailty index, classifying individuals into non-frail, pre-frail, and frail. We further
included “deceased” as a fourth level of our outcome variable. Our models control
for age, marital status, working status, country-specific wealth quintiles®, number of
chronic conditions, verbal fluency, and EURO-D scale of depression?. We estimate
three models: the first looks at the “crude” effect of social networks on frailty. The
second includes controls for the above-mentioned factors, to assess the “net” effect
of social networks. The third further adds the activity participation variable, to assess
whether it plays any role and, if so, how it modifies the effect of social networks.

3. Results

The results from multinomial regressions are reported in Table 1, separately by
gender and for the three possible transitions of frailty®, from non-frail to the other
three considered levels of the outcome variable.

Among men, social connectedness is negatively associated with the risk of
moving from a state of non-frail to one of pre-frail, while it does not seem to affect
the risk of becoming frail, nor the risk of death. Rather, activity participation

! In line with previous literature (Bono & Matranga, 2019; Miceli et al., 2019), we calculated wealth as
the sum of household income and total assets. Total assets were computed as the sum of real assets
(including the primary residence net of mortgage, the value of other real estate, owned share of own
business and owned cars) and net financial assets (such as bank accounts, stocks, mutual funds, and so
forth) (Miceli et al., 2019).

2 As a robustness check, we further estimated models where we also controlled for education, whether
the person lives alone and whether the person has living children. Since results of these alternative
specification remained substantially unchanged, we decided to include in our main analysis the most
parsimonious models.

3 Due to space constraints, we include here only regression results. Descriptive analyses are available
upon request.
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influences all outcomes, so that higher scores on the AP scale are associated with a
lower risk of pre-frailty, frailty, and death.

As for women, social network appears to be negatively associated with the risk
of becoming pre-frail, while no association is found with the other outcomes; in
addition, the statistical significance with the risk of pre-frailty disappears after the
inclusion of the AP scale variable in the model. Activity participation, in turn, seems
to be an important source of protection against the risk of becoming pre-frail, as well
as against the risk of becoming frail and the risk of death.

Considering Litwin & Stoeckel, 2016’s finding of a reciprocal compensatory role
of social connectedness and activity participation on cognitive functioning, we
further estimated an additional regression model where an interaction term between
SN scale and AP scale was included, to test whether the association between activity
participation and frailty changed at different levels of social connectedness.
However, the interaction term was not statistically significant, signaling the absence
of any reciprocal compensatory role of the two factors on frailty.

Table 1 — Effect of SN and AP on the risk of pre-frailty, frailty, and death. Man.

Men
Pre-frail Frail Deceased
SN Scale 0.82™* 0.83"** 0.85"*"| 0.88" 0.94 0.98 [ 0.94 1.02 1.05
(0.03) (0.04) (0.04)](0.05) (0.05) (0.06)](0.06) (0.07) (0.07)
AP Scale 0.84™" 0.73"" 0.81""
(0.03) (0.04) (0.03)
Age (Cont) 1.06™" 1.06 L1177 1.11 1.107" 1.10

Wealth quintile (Ref. 1%)

(0.01) (0.01)

(0.02) (0.02)

(0.01) (0.01)

ond 1.20  1.26 1.00  1.09 0.85 0.90
(0.23) (0.24) (0.25) (0.26) (0.21) (0.23)
3ud 1.09 1.15 095 1.05 0.64™ 0.69"
(0.11) (0.12) (0.13) (0.16) (0.10) (0.11)
4th 091 0.98 0.49" 0.56" 0.69 0.75
(0.09) (0.11) (0.12) (0.13) (0.18) (0.20)
sth 0.84 092 0.52"" 0.60™" 0.69 0.76
0.11) (0.12) (0.08) (0.09) 0.21) (0.24)
Married/in partnership (Ref. 0.89 091 .12 1.16 0.64 0.65
Single) 0.10) (0.11) (0.22) (0.22) 0.15) (0.15)
Currently working (Ref. Not 0.75 0.76 0.66 0.67 071 0.72
working) (0.12) (0.12) (0.18) (0.19) (0.15) (0.15)
1.24"" 1.25™ 1.24™* 1.24™ 1.08" 1.08"

N. of chronic conditions

(0.03) (0.03)

(0.01) (0.02)

(0.03) (0.03)

Verbal Fluency score 0.99*  0.99 0.96" 0.97° 0.95" 0.96"
Y (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
116" 1.15™ 1.19" 1.18% 1.10 1.09

EURO-D scale of depression

(0.04) (0.04)

(0.07) (0.07)

(0.06) (0.06)
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Table 1 - Effect of SN and AP on the risk of pre-frailty, frailty, and death. Woman
(continued).
‘Women
Pre-frail Frail Deceased
SN Scale 0.88"70.92" 094 [0.85" 0.94 099 [0.82 096 1.02
(0.03) (0.03) (0.03) [(0.06) (0.08) (0.07) [(0.10) (0.12) (0.13)
AP Scale 0.87"* 0.74™* 0.67""
(0.03) (0.04) (0.06)
Age (Cont.) 1.07"" 1.07"" 1.09™" 1.09"** 1.10™* 1.10™"
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Wealth quintile (Ref. 1%)
ond 0.90 0.92 0.74  0.77 0.62 0.66
(0.06) (0.06) (0.12) (0.12) (0.23) (0.24)
30 0.82" 0.85" 0.63* 0.67 0.83  0.89
(0.06) (0.06) (0.13) (0.14) (0.33) (0.35)
4th 0.76"" 0.80™" 0.40™* 0.45™" 0.89 1.01
(0.06) (0.05) (0.06) (0.08) (0.32) (0.36)
5th 0.67"" 0.71™" 0.40™ 0.45™ 0.83 0.96
(0.06) (0.06) (0.12) (0.14) (0.31) (0.36)
Married/in partnership (Ref. 1.04 1.02 1.18™ 1.13" 0.74 0.69
Single) (0.07) (0.06) (0.07) (0.06) (0.16) (0.15)
Currently working (Ref. Not 0.92 0.92 0.45™ 0.47™ 0.80 0.81
working) (0.10) (0.10) (0.11) (0.11) (0.19) (0.19)
N. of chronic conditions 1.20"" 1.21™ 1.40™" 1.41™ 0.92 0.93
: (0.03) (0.03) (0.09) (0.09) (0.09) (0.09)
Verbal Fluency score 0.98""* 0.99"" 0.93*"* 0.95™" 0.96 097
(0.00) (0.00) (0.01) (0.01) (0.03) (0.03)
. 117" 1.16™" 1.217" 1.20"" .12 1.11
EURO-D scale of depression (0.03) (0.03) (0.05) (0.05) (0.08) (0.08)

Source: Authors’ elaborations on SHARE data. Notes: Results are reported in the form of Relative Risk Ratios
(RRR). 95% C.1. *** p<0.001, ** p<0.01, * p<0.05

When it comes to the role played by health-related characteristics, our findings
suggest that aspects like the number of chronic conditions of the individual and
depression were significantly associated with higher-risks of pre-frailty and frailty,
both among men and women. Similarly, verbal fluency was slightly negatively
associated with both of such outcomes.

As for the role of socioeconomic characteristics, wealth appeared to be negatively
associated with the risk of becoming frail, particularly for the 4" and 5™ quintile.
Importantly, while we found no difference between men who are working and those
who are not, women who are still in the labor market were found to be substantially
less likely to become frail. This aspect might depend on the fact that while working
status possibly reflects available income (thus related to a monetary flow), our wealth
variable is, rather, a “stock” indicator. Thus, our result might be driven by the fact
that while among men the stock aspect might be a relevant determinant of frailty,
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among women, rather, the presence or absence of an available income can operate
as a determinant of frailty even at initial stages. Surprisingly, moreover, women in
partnership were found to be more exposed to the risk of becoming frail, while this
association was not significant among men.

Taken together, these results suggest that, among men, having strong social
network resources is important to prevent the development of pre-frailty, less so
among women. Rather, consistently with previous literature on the matter,
participation to various kinds of activities appears to be a notably powerful protective
aspect, negatively affecting the risk of becoming pre-frail, frail, as well as the risk of
death, both among men and women.

4. Conclusions

The goal of this study was to investigate and compare the role of social
connectedness and activity participation on frailty among community-dwelling
individuals from 13 European countries, aged 60 and older. To measure social
connectedness and activity participation we relied on two indexes employed in
Litwin & Stoeckel (2016). Frailty was measured through Romero-Ortuno & Kenny's
(2012) SHARE-FI. In our models, we controlled for several relevant demographic
and health-related confounders.

Our findings reveal for both social connectedness and activity participation to be
associated with frailty. However, comparing the role played by the two aspects,
activity participation emerged as a more relevant determinant, strongly associated
with the risk of moving from a state of non-frail to one of pre-frail and frail. Engaging
in various kinds of activities, compared with maintaining relatively frequent
interpersonal relationship, might benefit individuals to a greater extent, thanks to the
“doing” component that it involves: the sense of purpose and self-efficacy provided
by the involvement in community/political organizations, charity events or
educational courses might be a more relevant protective factor for physical and
mental health, thus contributing to buffer the negative effects of the cessation of key
life roles of paid workers and family caretaker of elderly individuals. This is
consistent with research comparing the effect of social connectedness and activity
participation on frailty (Chen et al., 2014). Similar findings, with regards to cognitive
functioning, are reported by Litwin & Stoeckel (2016) and Miceli et al., (2019).

Nevertheless, differences between man and women should be underlined. Indeed,
in this study social connectedness matters mainly among men, with regards to the
risk of moving from a state of non-frail to one of pre-frail. Moreover, activity
participation was found to be especially relevant in protecting both genders from the
risk of becoming pre-frail and frail, as well as from the risk of death.
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Naturally, this study is not without limitations. First, social network is a dynamic
concept that is subject to change as people age (Schwartz et Litwin 2017). Thus, a
more in-depth analysis of these changes would be appropriate. Secondly, due to the
lack of time-dependent variables in our data, our analytical strategy allows us to
control for the substantial changes occurring in elderly individual’s social network’s
composition and structure only partially. In addition, our measure of activity
participation includes various kinds of activities, i.e., “collective” ones such as
participation to community/political and sport clubs as well as charity organizations,
and more “solitary” ones, such as playing words or number games and reading books
or newspapers. Hence, our measure incorporates together widely different types of
activities, requiring different levels of social engagement and interaction with others.
For this reason, future research should investigate whether there exists any difference
in the role played by different kinds of activities, to assess whether it is the “social
doing” entailed in the more interactive activities that protects against the risk of
frailty, or whether the “solitary” activities, too, matter in preventing individuals from
becoming frail.

Besides such limitations, our study has also various strengths. Among these, it is
the first one, to our knowledge, exploring and comparing the role played by social
connectedness and activity participation in protecting elderly Europeans against the
risk of becoming pre-frail and frail. Understanding these aspects can inform about
potentially important policy measures to ensure a healthy ageing, such as the
implementation of programs aiming at promoting the involvement of the elderly in
various kinds of activities.
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COMPOSITE INDICATOR FOR MEASURING THE
DEPOPULATION OF ITALIAN MUNICIPALITIES BY THE
PERMANENT POPULATION CENSUS RESULTS?

Valeria Quondamstefano, Mariangela Verrascina

Abstract. The study aims to measure, through synthetic indices, the depopulation of
Italian municipalities from demo-social indicators calculated on the basis of the
results of the first 4 editions of the Permanent Population Census.

Since 2018, the Census has become Permanent, meaning it is conducted every
year on a sample of municipalities and households and whose output, referring to the
entire population, is disseminated annually. The new census strategy is based on the
integration of data available in administrative sources and collected in the field.
Outputs covering population structure by gender, age and citizenship (ltalian-
Foreigner/Stateless) and educational attainment are considered for the analysis, for
the 2018-2021 period. The analysis focuses on a small group of municipalities, those
belonging to the peripheral and ultra-peripheral Inner Areas, to highlight critical
issues in these areas. Some indicators are produced on 1,756 Italian municipalities.
The composite indicator Adjusted Mazziotta Pareto Index (AMPI) is constructed to
summarize multidimensionality in space and time and allow comparisons on
depopulation levels.

In addition, groups of municipalities with similar characteristics emerged through
the calculation of the CHAID (Chisquared Automatic Interaction Detector)
classification tree. The AMPI is the dependent variable, while the independent
variables are administrative subdivisions, some geographic characteristics, and the
municipality demographic size.

Finally, by representing on a map the municipalities of the best and worst nodes
over the 4 years, it is observed that among the municipalities in the most peripheral
Areas, the phenomenon evolves negatively quickly. Critical situations are also noted
in the North, particularly in the Northeast: municipalities, even in the wealthy areas
of the country, are at a risk of depopulation as much as those in the South and Islands.

! The article is exclusively expressing the authors’ opinions. Sections are attributed as follows: paragraphs 4 to
Valeria Quondamstefano, paragraphs 1, 2 and 3 to Mariangela Verrascina. Paragraphs 5 and 6 are written jointly by
the authors and can not be divisible.
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1. Introduction

Depopulation is defined as a gradual decrease in the population of a place.

In Italy, many territories have experienced population loss in recent decades. A
cartographic representation of the demographic trend between the 1951 Population
Census and the 2019 Permanent Census (Figure 1) shows how many
municipalities/territories have suffered a systematic decrease, from census to census,
since the first post-war one (in orange in the map).

Figure 1 — Demographic trend of municipalities from 1951 to 2019.

ERBTABON o’
Source: https://gis.censimentopopolazione.istat.it/apps/dashboard

There are many causes that determined and still determine the reduction in the
size of municipalities, linked mainly to demographic components, but not only. The
phenomenon mainly involves small territories. The most appropriate way to study
the phenomenon is to use the information at the finest administrative territorial level;
so, we consider outputs available per municipality.

The Permanent Population Census comes to our aid in this; the Census had
traditionally been carried out on the entire population until 2011, but since 2018 a
paradigm shift has been applied. Since then, the Census is conducted annually on a
sample of municipalities and households, with results referring to the entire
population. So, while until 2011 very fine spatial level data (down to the sub-
municipal level) was available every 10 years, with the new strategy a reduced set
of data is available every year for all municipalities.

The objective of this work is to measure the depopulation of Italian municipalities
starting from socio-demographic indicators computable with the results of the first
four editions (2018, 2019, 2020 and 2021) of the Permanent Census of Population
and Housing. The focus is on a small group of municipalities, the most marginalised
ones, those included in some Inner Areas (Peripheral and Ultra-peripheral Areas).
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Starting from the disseminated data, a number of indicators are calculated and then
synthesised into a composite Indicator. Through a further Classification Tree
analysis we highlight differences and similarities between municipalities in
Peripheral and Ultra-peripheral Areas in the census years considered, also to identify
where the municipalities most at risk of depopulation are and what
structural/demographic characteristics they have.

2. Context

Depopulation derives from a combination of factors, from the reduction of births
to emigration, mainly of young people who leave their place of origin for centres
that may offer more opportunities for education and work, and who are unlikely to
return (return migration). Studies have shown that there is a link between ageing and
depopulation: the ageing process of the population has contributed to the subsequent
depopulation, and depopulation has emphasised the ageing of the population,
creating a vicious circle. (Reynaud and Miccoli, 2018)

Depopulation, population ageing, emigration and low birth rate lead to a different
population distribution in the Italian territories and a modified age structure of the
population in the different Italian areas. Populations that remain in the places of
origin have an altered age structure. These phenomena affect more rural, already
penalized and marginalized areas.

The Inner Areas? are the country’s most peripheral territories in terms of access
to basic public services. They are more than 20 minutes’ travel time away from a
pole that plays the role of a centre of supply of fundamental services relating to
education, mobility and health care. (Dipartimento per lo sviluppo e la coesione
economica, 2014).

The municipalities of Areas 4 (Intermediate), 5 (Peripheral), 6 (Ultra-peripheral)
are 4,055 out of the total of 7,903% municipalities existing in Italy in 2021: they
comprise more than half of the municipalities, cover about 60.0% of the entire
surface area of the national territory and have more than a fifth of the total population
(12,690,730 on 59,030,133 i.e. 21.5%).

For each area, the number of municipalities that lost population is calculated:;
depopulation is considered here as negative numerical change in the population of
municipalities, continuous since the beginning of the Permanent Census (Table 1).

2 The definition of Inner Areas dates back to 2014, when the Department for Development and Economic Cohesion
(DPS), now the Agency for Territorial Cohesion, launched a “National Strategy for Inner Areas” (SNAI) as part of
the strategic options for the programming of EU funds 2014-2020.

3 The municipality of Misiliscemi born from Trapani in 2021 is not considered, the population was counted together
with Trapani.
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Table 1 — Number of municipalities and municipalities with a negative trend for Inner Area.

Area Municipalities Municipalities with Negative trend

AV % AV %
1-Poles 217 2.7 100 46.1
2-Intermunicipal poles 122 15 49 40.2
3-Belt areas 3,509 44 .4 981 28.0
4-Intermediate areas 2,288 29.0 952 41.6
5-Peripheral areas 1,475 18.7 734 49.8
6-Ultra-peripheral areas 292 3.7 171 58.6
Total 7,903 100.0 2,987 37.8
Areas 5 and 6 1,767 224 905 51.2

Analysing the phenomenon area by area, it can be seen that the municipalities in
Area 3 have the smallest negative trend, fewer municipalities have steadily lost
population since 2018 (28.0%, 981 municipalities), while the municipalities that
have experienced population loss are in Area 5 half (49.8%, 734 municipalities), the
share reaches 58.6% in Area 6 (171 out of 292 municipalities). Taking Peripheral
and Ultra-peripheral areas together, more than half of the municipalities lose
population from year to year. Only 51 municipalities in Areas 5 and 6 show a positive
trend (overall in Italy 453).

To better understand the evolution of depopulation and aging in Italian territories
(in absolute and relative terms) we consider the percentage of population over 65
years old and the aging index (Table 2).

Table 2 — Percentage of population over 65 years old and the aging index for Italy, Areas 5
and 6 and municipalities with negative trend — Years 2018, 2019, 2020, 2021.

Nr Muni- | % Population over 65 years old Aging index

cipalities 5018 2019 2020 2021 | 2018 2019 2020 2021
Italy 7003 | 229 232 235 238 | 1740 1793 1826 1876
Areas 5 and 6 1,767 | 244 249 254 257 | 2043 2115 2164 2224
Areas 5and 6 - 905 | 256 261 267 269 | 2239 2322 2382 2454
Negative trend

Thus, if we consider the share of the population over 65 years old we can see how
between 2018 and 2021 the value increases slowly but inexorably from 22.9% to
23.8%, an increase of one point over the four-year period. If we go on to consider
only the 1,767 municipalities belonging to the peripheral and ultra-peripheral areas,
we go from 24.4% to 25.7%. Reducing the number of municipalities to those that
have recorded a negative trend among the most peripheral municipalities, there is an
increase of 1.3% but the share of over-65s increases further, 25.6% in 2018 and will
be close to 27.0% in 2021. It should be noted, confirming the increase in the share
of the elderly in recent years, that at the 2011 Census the over-65s were one fifth of
the population (20.8%) while in 2001 they were 18.7%.
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While the percentage of the population over 65 expresses the weight of the elderly
in absolute terms in the total population, an index that represents the weight of the
elderly in relative terms is the Ageing index. It is a relative index because it relates
the elderly population to the population of the younger age groups. It is an indicator
that synthetically represents the degree of by taking into account a part of the age
structure of the population. It is a synthetic index of ageing of the population but also
a dynamic one, which exalts the effect of ageing because there is usually a
concomitant increase in the number of elderly people and a decrease in the number
of young people, so the numerator and denominator change in opposite directions.

At the 2001 Census, there were 131.4 over-65s for every 100 young people, in
2011 this figure rose to 148.7. With the start of the Permanent Census, there is a
further increase in the value from 174.0 in 2018 to 187.6 in 2021. Analysing the
value for the more peripheral municipalities, the 200 threshold is exceeded, if in
2018 it was 204.3 in 2021 it reaches 222.4. An extremely critical situation is
observed for the municipalities in Areas 5 and 6 with the negative trend (905
municipalities that have lost population steadily over the last four years): the values
are 224 elderly people for every 100 young people and almost 2.5 over 65 years for
every young person under 15 years.

These numbers confirm, if any were needed, the very close link between the
ageing of the population and the depopulation of the territories. And they also
confirm how in the most peripheral municipalities, those that are experiencing
depopulation and hence ageing, the age structure of the population is altered, with a
significant weight of the elderly. This is why we decided to focus the analysis on a
small group of municipalities, those belonging to the Peripheral and Ultra-peripheral
Areas, in order to highlight the critical aspects of these areas.

3. Data and variables

An interpretation of depopulation at the local level is carried out using a few
simple and non-redundant indicators characterising the population remaining in the
municipality. We also consider the resident foreigners because the phenomenon of
immigration has characterised the demographic change from the mid-1990s to the
present and in some territories of the country has reduced the intensity of population
ageing. We have calculated some indicators representing the demographic and socio-
economic characteristics of the population residing in the municipalities:

A. Proportion of foreign population (per thousand persons) calculated as the
ratio of foreign population to total resident population per thousand
inhabitants;

B. Proportion of population aged 0-17 years (percentage) calculated as the ratio
of the population aged under 18 to the total resident population per hundred
inhabitants;
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C. Proportion of foreign population aged 0-17 years (percentage) calculated as
the ratio of the foreign population aged less than 18 years out of the total
resident foreign population per hundred inhabitants (how many young
foreigners out of the total foreign population);

D. Young age dependency ratio (percentage) calculated as the ratio of population
under 15 to the working age population (15-64) per hundred inhabitants (how
many young people out of the working population);

E. Old age dependency ratio (percentage) calculated as the ratio of the
population over 65 years of age to the population of working age (15-64) per
hundred inhabitants (the burden of the elderly on the working population);

F. Labour force turnover ratio (percentage) (revised) calculated as the ratio of
the 65-69 year-old population over the 20-24 year-old population per hundred
inhabitants (the population about to leave the labour market over the
population about to enter it*);

G. Percentage of population with diploma of upper secondary education
calculated as the ratio of population with diploma of upper secondary
education or vocational qualification over the population aged 9 years and
over per hundred inhabitants;

H. Percentage of population with master’s degree or second level academic
diploma and Research Doctorate (PhD) calculated as the ratio of population
with bachelor's degree, master's degree and PhD over the population aged 9
years and more per hundred inhabitants.

The indicators described are calculated for the 4 editions of the Permanent Census

of Population and Housing (Istat, 2022; Istat, 2021; Istat, 2020).

The territory taken into account refers to the municipalities existing in 2021:

1,756° municipalities belonging to Inner Areas Peripheral and Ultra-peripheral.

4. Methodology

4.1. Composite Indicator

In recent years, the measurement of multidimensional phenomena has become
increasingly relevant in the scientific community. Socio-economic phenomena
cannot be measured by a single descriptive indicator but should be represented with
multiple dimensions.

4 Compared to the standard indicator that considers the population 60-64 years old and 15-19 years old, the indicator
has been revised in light of the changes and lengthening of the age of exit from the labour market and the lengthening
of the age of entry.

511 municipalities were excluded because they did not have values at some denominators, therefore some indicators
could not be calculated.
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“A composite index is a mathematical combination (or aggregation as it is
termed) of a set of single indicators (or variables) that represent the different
components of a multidimensional phenomenon to be measured (e.g., development,
well-being or quality of life). Therefore, the composite indices are used for
measuring concepts that cannot be captured by a single indicator” (Mazziotta and
Pareto, 2018).

The individual indicators used are summarised through the Adjusted Mazziotta
Pareto Index (AMPI). It is a partially non-compensatory composite indicator based
on a standardization of the individual indicators, at the reference time, that makes
the indicators independent from the unit of measure (De Muro et al., 2011). By
choosing this composite indicator, comparisons in both space and time can be
ensured. The individual indicators are converted into a scale with a range in the open
interval (70;130), where the base value is that of Italy in the first year of analysis
(2018).

4.2. Descriptive data analysis AMPI

For the analysis, it is very important to identify the individual indicators that most
influence the AMPI and the resulting ranking of the municipalities. In our case, the
most influential indicators over the years in the Inner Areas (i.e. the one that is added
or removed shifts on average most positions) are for the first 3 years the ‘Population
aged 0-17 years’ (134, 130, 130, 125 in 2018, 2019, 2020 and 2021 respectively) and
for the last year 2021 the ‘Population (over 9 years old) with master’s degree or
second level academic diploma and PhD’ (119, 118, 129, 135). In contrast, the least
influential indicator is the ‘labour turnover ratio (revised)’ (33, 34, 34, 34).

Having calculated the AMPI, we proceeded with the correlation analysis. It can
certainly be said that there is no correlation between the composite indicator and the
individual indicators. In fact, the highest value of the Pearson index is found for the
indicator ‘Population with diploma of upper secondary education’ in all years of
analysis (-0.407; -0.424; -0.429; -0.415). Figure 2 shows correlation matrix for 2018.

Figure 2 — Correlation matrix (Areas 5 and 6) — Year 2018
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5. Results

5.1. AMPI

Figure 3 shows the mapping of Italian municipalities belonging to Areas 5 and 6
for the 4 years considered according to the level of depopulation.
Figure 3 — AMPI ranking: Maps of Italian municipalities (Areas 5 and 6).
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Municipalities with the highest values of AMPI are shown in dark red, while
those with the lowest values are shown in light red. Peripheral municipalities are
located along the mountain ranges: Alps and Apennines. The municipalities at high
risk of depopulation are concentrated: in northern Italy, especially on the borders of
Piedmont, in some municipalities in Lombardy, in the internal areas of Sardinia,
between Basilicata and Calabria, between Molise and Abruzzo, and in a small area
called Four Provinces, on the border between four regions® that represent the first
northern stretch of the Apennines.

5.2. Classification tree

To find out the reasons for this ranking, the analysis continues with the
Chisquared Automatic Interaction Detector (CHAID) ‘regression tree’ classification
method (Kass, 1980). We hypothesised that certain contextual factors of
administrative, geographical and spatial nature may influence depopulation on a
local scale and consequently the demographic structure of the remaining population.
Close relationships have been found between some contextual factors of a
geographical and geomorphological nature and the depopulation of local realities
(Reynaud et al., 2020).

5 Four Provinces refers to a portion of the Ligurian Apennines included in the Italian provinces of: Alessandria, in
Piedmont, Genoa, in Liguria, Pavia, in Lombardy, Piacenza, in Emilia-Romagna.
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The AMPI is the dependent variable, while the independent variables are the
administrative subdivisions (Geographical area, Region, Province/Metropolitan
city), certain geographical characteristics (Altitude zone’, Population density®) and
the Demographic size of municipalities class. Since the target variable (the AMPI)
is continuous, a F test is used as the criterion of splitting nodes, instead of a chi-
squared test (Ritschard, 2013).

The CHAID produces a hierarchical segmentation: disjointed groups (the nodes
of the tree) are created, which are internally homogeneous by level of AMPI. In this
approach through the dependent variable - the AMPI index - homogeneous groups
are constructed within them according to the AMPI values; with the geographical-
territorial indicators the municipalities are progressively segmented and
‘characterised’. This permits the groups to be read through a distinctive combination
of categories of these discriminating variables. All independent variables are
influential in the classification, although differently from year to year: in 2018
altitude zone and population density are not influential, in 2019 geographical area,
in 2020 and 2021 population density. Variables that are not influential for each year
are indicated in red.

For each Census year, we analyse the characteristics of the municipalities
belonging to the first two and last two nodes, named respectively ‘best nodes’ and
‘worst nodes’. (Figure 4). The municipalities in the best nodes are medium-large
municipalities (between 2,001 and 100,000 inhabitants), mainly in the North-West,
North-East and Central Areas. A few municipalities in the South (Campania,
Abruzzo, Molise, Basilicata and Calabria) also appear, but there are no
municipalities from the Islands. For the years 2018, 2019, 2020 149 municipalities
fall into the best nodes, they are 248 for the 2021 Census edition.

In the worst nodes we find small and very small municipalities (up to 1,000
inhabitants). Among the geographical areas, the Centre does not appear. The Regions
present are, for the North-West: Liguria, Piedmont, Lombardy; for the North-East:
Friuli-Venezia Giulia, Veneto, Emilia-Romagna; for the South: Basilicata and
Molise; for the Islands: Sardinia. The number of municipalities in the worst nodes
are 109 in 2018, 121 in 2019 and 183 in 2020 and 2021.

Finally, depicting on a map the municipalities of the best and worst nodes over
the four-year period, we observe that among municipalities in the most peripheral
areas, the phenomenon evolves negatively very quickly (Figure 5). Critical situations
are also found in the North, whose municipalities are at risk of depopulation as much
as those in the South and the Islands.

7 Altitude zone derives from the division of the national territory into homogeneous zones resulting from the
aggregation of contiguous municipalities on the basis of altimetric threshold values. (Eurostat, 2019)

8 Relation between the number of inhabitants and the surface of the territory (number of inhabitants per km?).
(Eurostat, 2019)
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Figure 4 — Characteristics of municipalities in the best and worst nodes.
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The focus selected municipalities that are already disadvantaged at the start since
they are identified on the basis of their belonging to the most peripheral Inner Areas,
i.e. those furthest from the centres offering essential services. If when analysing the
Italian territory as a whole the North-South dichotomy usually appears, when
attention is focused on a small group of municipalities, peculiarities emerge that
deviate from the most widespread stereotypes. But municipalities belonging to the
two worst nodes have the same demographic and socio-economic characteristics: the
non-arrival of foreigners and the exodus of young people from depopulation areas
mean that the (less educated) elderly are left alone, far from the centres offering
services (especially hospitals), to deal with age-related problems. In the four years,
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several municipalities in Sardinia are constantly present and critical situations of
municipalities more at risk of depopulation in several southern Italian regions, but
also in wealthy areas in the North.

6. Conclusions

The low birth rate and significant emigration have as a clear consequence a
demographic vulnerability due to an ageing population and an abandonment of the
territory. These phenomena are even more striking in some local contexts that are
already penalised and marginalised. Depopulation of the territory, particularly when
combined with an ageing population, represents a major challenge for society, the
economy and politics in the future. It will be necessary to identify situations of
demographic distress and implement appropriate anti-depopulation measures.

The analysis described with the available data from the four editions of the
Permanent Census is carried out to show the potential of using the annual data and
how the yearly municipal dissemination allows a temporal and spatial analysis. In
fact, thanks to both longitudinal and territorial analyses, it will be possible to
highlight trends and/or criticisms in specific territories and identify sub-populations
or areas that are particularly vulnerable or in difficulty, i.e. elements that can support
public decision-makers at local level in planning action policies.

With this study, it is not possible to identify a trend because 2021 shows slightly
different results from the previous three years, but it does make it possible to identify
the territories with situations to be monitored. The different trend relative to the last
available census year will be further investigated, the worst nodes after the second
will be analysed to identify the position in the ranking occupied by the municipalities
that are in the last positions in the first three census years. But the result in 2021
could also be an effect of the pandemic, and only the analysis of trends in the coming
years will allow this to be investigated.
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FERTILITY AND UNEMPLOYMENT IN TIMES OF CRISIS IN
ITALY

Thais Garcia-Pereiro, Roberta Pace, Raffaella Patimo, Roberta Misuraca

Abstract. Previous studies found a pro-cyclical relationship between economic
downturns and fertility in Western countries, while less is known about the Great
Recession’s consequences on Italy's fertility levels. Using macro-data from different
ISTAT sources, from 2006 to 2018, this study investigates how changes in the
economic context, specifically unemployment, have influenced fertility at the
regional level. The study also explores whether and how this relationship has
changed. Our findings reveal a pro-cyclical relationship between fertility levels and
unemployment during the period under observation, more sensitive after 2013 and
less homogeneous across macro-areas. A deeper understanding of these dynamics
can inform policy interventions aimed at supporting fertility and addressing
demographic behaviours in times of uncertainty.

1. Introduction

The Great Recession started in the autumn of 2007 in the USA and rapidly spread
to most European Countries, causing worsening economic conditions and increasing
unemployment in the period 2008-2013. The effects of the Great Recession were felt
across various domains of the economy, including employment, financial markets,
and consumer spending. During this period, several countries experienced a decline
in economic growth, as well as a rise in unemployment rates and financial instability.
This crisis profoundly impacted individuals and households, leading to job losses,
reduced income levels, and financial hardships. Its effects were not limited to
economic aspects but also had social and demographic consequences. The adverse
economic conditions relating to downturns led to increased stress and a general
perception of uncertainty about the future that induced individuals to postpone or
reduce their plans for having children (Comolli, 2021). The strongest fertility
declines were registered in Southern Europe, especially in countries such as Italy and
Spain (Matysiak et al., 2020), given the existent and persistent precarious labor
market conditions brought about the recent reform of labor market flexibilization
(Cirillo et al. 2017).
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The Italian Great Recession had the unique characteristic of occurring at a time
when fertility rates were in the process of recovering from a period of significant
decline (Goldstein et al., 2013; Comolli, 2017; De Rose and Strozza, 2015).
Meanwhile, the mean age of women giving birth to their first child increased, further
constraining reproductive choices. Moreover, despite the prevalence of strong family
ties and traditional values, Italy has long shown very-low fertility levels.

The central aim of this article is to investigate the association procyclical or
countercyclical between changes in economic conditions, specifically the
deterioration of employment rates, and fertility rates before, during and after the
Great Recession in Italy. A macro-panel dataset was constructed, encompassing
annual data for all 20 Italian regions, spanning from 2006 to 2018, to explore the
impact of Total Unemployment Rates on the Total Fertility Rates. Subsequently, we
delve into variations in the fertility response to unemployment over time (before and
after 2013) and between the macro areas in Italy (North, Center, South).

2. Theoretical background, literature and research hypotheses

The question of whether and how business cycles affect fertility has been widely
debated over the years (Sobotka et al., 2011; Goldstein et al., 2013). While there is
an abundance of studies on the effects of economic downturns on births in the United
States and some European countries, less is known about Great Recession’s
consequences on ltaly's fertility trends.

All things considered, fertility depends on a wide range of individual and
institutional circumstances, including sex, age, and social status as well as welfare
and family policies (Vignoli et al., 2012), but it also differs across countries and
contexts (Alderotti et al., 2022).

Childbearing is the result of choices made by individuals and strictly depends on
personal preferences, family situation, and income constraints evaluation, in the
present and for the future. The general perception of uncertainty about economic
conditions plays a crucial role in childbearing decision-making, especially during
periods of economic decline (Ayllén, 2019). If the individual's future economic
expectations are positive, the number of children may increase; conversely, in the
case of economic downturns (job loss or job instability), uncertainty about the future
may induce individuals to avoid long-term commitments and postpone childbearing
decisions. Income constraints and employment insecurity, at the individual and
family level, act as signals of possible future uncertainty, making the decision to
have children less attractive, leading young adults to prolong their education in order
to improve their labour market position (Kohler et al., 2002; Matysiak et al., 2021).
This may be the result of an income effect, related to the greater difficulty of
childbearing during an economic downturn (Bellido and Marcén, 2019). On the
contrary, some couples could take advantage of unemployment spells or instability
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employment periods to decide to have children, exploiting this low wage window
characterized by lower opportunity costs of parental leave and childcare, especially
for mothers, who generally represent the main childcare providers. In this case, a
substitution effect arises as childcare costs decrease when women are out of the
labour market (Butz and Ward 1979; Friedman et al., 1994; Alderotti et al. 2019).
Childbearing decision-making is generally made by the couple, therefore, the labour
market status of both is potentially able to affect future fertility intentions (Alderotti
et al., 2022; Comolli et al., 2019).

As mentioned, the effects of the recent economic decline on fertility have been
widely studied. Schneider and Hasting (2015) investigated how the worsening of
economic conditions that occurred during the Great Recession impacted state-level
fertility in the US. The authors found a negative relationship between the detrimental
economic conditions and fertility decisions of low-educated women. Along this line,
Seltzer (2019), combining statistical and survey US data, examines the long-term
effect on fertility in post-recession periods. In particular, the author considers the
structural changes in the industry composition (job displacement and
deindustrialization) as playing a primary role in the decrease of TFR, with a
particular focus on the Great Recession period. Finally, Comolli (2017) further
develops the approach in Goldstein et al. (2013) and finds that fertility seems to
negatively respond to the economic uncertainty during the Great Recession. In
particular, the author points out the central role played by the deterioration of the
labour market structure in determining a decline in fertility rates.

Goldstein et al. (2013), using European data from Eurostat and the OECD
database, investigated how changes in labour market conditions, through an increase
in the unemployment rates, affected fertility rates during the Great Recession. They
found a strong negative correlation between the decline in fertility rates and the
economic recession, especially for those European states hardest hit by the crisis,
albeit in the presence of strong variation by region, age, and parity. Following the
Goldstein et al. approach, Comolli (2017) confirms the negative association between
a rise in unemployment, as a consequence of the Great Recession in European
countries, and the decline in fertility rates, in particular among young women. An
interesting work in this direction is Bellido and Marcén (2019). The authors
investigated the business cycle impact on fertility for 30 European countries over
three decades and found that, although the business cycle effect on fertility seems to
be negative but moderate, different scenarios are identified, strictly related to
socioeconomic and institutional factors at the country level, such as the generosity
of welfare or high levels of gender equality. Similar results were found by Ayllon
(2019).

More recent European studies confirmed a pro-cyclical relationship between
employment instability and fertility (Matysiak et al., 2020). Specifically, relying on
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different measures, such as the unemployment rates (total unemployment and youth
unemployment) and the proportion of long-term unemployment (unemployment
lasting 12 months or more), they found a strong relationship between increased
unemployment rates and fertility decline in Italy. The findings indicated that
deteriorating economic conditions during the recession were associated with a more
pronounced decline in fertility compared to the pre-recession period. Furthermore,
well-established literature confirms the presence of gender-specific responses: the
effect of the economic crisis on fertility strongly depends on men’s economic and
labour conditions (Vitali and Billari, 2017).

The strength and the nature of the crisis effects tend to be different across
countries (Alderotti et al., 2022). The high degree of heterogeneity of social and
family welfare coverage, as well as regional labour market conditions, strongly
moderate the overall effect of economic downturns on fertility decisions (Hiilamo,
2017). In Southern Europe, especially in countries such as Italy and Spain, structural
weaknesses and labour market instability worsened the effects of the economic
downturn on fertility decisions. Focusing on Italy, very few studies investigated the
link between the Great Recession and fertility decisions from a macro perspective.
An exception is Comolli and Vignoli (2021) who aimed to investigate the causal
effect of the economic crisis on birth rates, because of decreasing levels of
confidence about the future and increasing perceived uncertainty. They documented
a procyclicality of the relationship between fertility and economic downturns in
Italy.

We draw on the literature strand that shows that there is a negative relationship
between unemployment and fertility (Sobotka et al., 2011; Goldstein et al., 2013;
Cherlin et al., 2013; Seltzer, 2019). Considering changes over time, some studies
found that the Great Recession has had a negative impact on fertility, particularly in
terms of first births (Adsera and Menendez, 2011; Neels et al., 2013). Especially in
Italy and Spain, the effects of the crisis on fertility levels were intensified by labor
market instability, after having already experienced a substantial decline in the past.
We, therefore, hypothesize a pro-cyclical relationship between fertility and
unemployment (H1).

The studies conducted by Goldstein et al. (2013) and Zambon et al. (2020)
provide evidence of a decrease in fertility rates during periods (and especially in
Southern European countries) characterized by pronounced labour market
instability. We, therefore, expect to find a more sensitive fertility response to
unemployment after 2013 (H2).

Finally, we test the previous hypotheses by grouping regions into macro-areas. A
well-differentiated geographical fertility trend has been identified in Italy. The
upturn in the TFR occurred mainly in Northern regions, where most of the increase
has been attributed to the contribution to the fertility of foreign women (Caltabiano
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et al., 2009). Along this line, Zambon et al. (2020) investigated the TFR at the
regional level in Iltaly, between 1952 and 1998. They found that fertility levels in
Italy are strongly associated with economic changes, also confirming different
patterns across the Italian territory. Fertility rates in the economically advanced
regions of Northern Italy appeared less sensitive to the worsening of economic
conditions but more responsive to economic growth, if compared to more
disadvantaged regions (Southern Italy). We, therefore, expect to find important
differences in fertility responses to unemployment between Italian macro-areas (H3).

3. Data and Methods

We aim to examine the impact of Total Unemployment Rates on the Total
Fertility Rates over a period that covers before, during, and after the occurrence of
the Great Recession using macro data at the regional level for Italy. To do this, from
2006 to 2018 a macro-panel dataset was constructed, encompassing annual data for
all 20 regions. Our dependent variables are TFRs, which were drawn from the
Population Roster; while our main variables of interest are TURs, coming from the
Labour Force Survey. The mean values of these indicators for the period under
examination are displayed in Table 1.

We can observe variations in both TUR and TFR across different regions in Italy.
The variations in both the Rates across different regions in Italy suggest an inverse
relationship between unemployment and fertility rates. Regions with higher TUR
values, such as Puglia, Calabria, and Sardegna tend to have lower TFR values,
indicating a negative correlation between unemployment and fertility. This pattern
implies that higher levels of unemployment may be associated with lower fertility
rates in the Italian regions. Conversely, regions with lower TUR values, such as
Trentino-Alto Adige, and Veneto, tend to have higher TFR values, suggesting a
positive correlation between lower unemployment rates and higher fertility rates.

Additionally, we explore whether and how the relevance of unemployment to
fertility has changed over the observed period. The period trend is represented as a
categorical variable, divided into three categories: 2006-2008, 2009-2013, and 2014-
2018. Furthermore, we also investigate possible variations in the observed
relationship across macro-areas by grouping regions (Northern, Central, and
Southern regions).

Following the mainstream literature (Goldstein et al., 2013; Hiilamo, 2017;
Seltzer, 2019; Matysiak et al., 2020) a one-year lag has been incorporated into
empirical analyses. All our model specifications also include the following control
variables: the percentage of the population with a university education (men and
women), mean age at marriage (men and women), marriage and divorce rates, the
percentage of foreign women and childcare coverage (Bellido and Marcén, 2019;
Comolli, 2017).
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Table 1 — Mean values of Total Unemployment Rate (TUR) and Total Fertility Rate (TFR)
for Italian regions, 2006-2018.

Region TUR TFR
Sicilia 16,52 1,39
Calabria 15,81 1,29
Campania 15,03 1,40
Sardegna 13,98 1,11
Puglia 13,94 1,29
Basilicata 11,03 1,18
Molise 10,19 1,17
Lazio 8,67 1,38
Abruzzo 7,92 1,29
Valle d’Aosta 6,18 1,50
Piemonte 5,97 1,39
Marche 5,87 1,35
Liguria 5,84 1,35
Umbria 5,41 1,34
Toscana 5,30 1,35
Lombardia 4,50 1,32
Friuli-Venezia Giulia 4,50 1,43
Emilia-Romagna 4,14 1,45
Veneto 4,04 1,61
Trentino-Alto Adige 2,95 1,47

Source: Own elaboration, ISTAT data.

To test our hypotheses, we run two groups of Ordinary Least Squares (OLS)
regression models. To account for the influence of unobserved variables that change
over time, calendar-year fixed effects are utilized. This approach helps to control for
time-varying and region-varying factors that might affect the relationship between
unemployment rates and fertility rates (Goldstein et al., 2013; Seltzer, 2019). To
address potential bias resulting from correlation within and between regions, we
applied robust standard errors clustered by regions (Kohler and Kreuter, 2005).

The first group of models (Table 1) is aimed at identifying the pro-cyclical or
counter-cyclical nature of the relationship between TFRs and TURs and changes
occurred over time during the period. The first three model specifications are aimed
at testing our first research hypothesis (H1) while comparing results across a null
model (M1), a model with fixed calendar year and region effects (M2) and a fixed
effects model that considers the influence of control variables (M3). To test for our
second research hypothesis (H2) models also include interaction terms between
period trends and unemployment measures to search for differences in fertility
responses over time (M4).
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The second group of models (Table 2) follows the same structure of the former,
but divided into macro-areas (North, Center and South), to approximate geographical
differences in the effects of unemployment on fertility and test for our third and last
research hypothesis (H3).

4. Results

To test for the presence of a negative relationship between fertility and
unemployment (H1), we estimated OLS models without and with fixed effects (FE).
Table 2 (M1-M3) reports a pro-cyclical relationship between fertility and
unemployment levels during the examined period, which aligns with findings from
both Italian and international literature. In M1, as the TUR increases by one-
percentage-point, the respective TFR decreases by 0.0128. This negative association
is also found when including region and calendar year fixed effects and robust
standard errors clustered by regions (M2), but the strength of the relationship
decreases. As stated before, this finding is consistent with most studies conducted in
US, Europe, and Italy (Sobotka et al., 2011; Goldstein et al.,2013; Cherlin et al.,
2013; Cazzola et al.,2016; Seltzer, 2019; Zambon et al.,2020). It is interesting to
note that the negative effect of TURs on TFRs diminishes when adding control
variables to model estimations (from M2 b = -0118 to M3: b = -0.0077).

Table 2 — Estimates of the OLS regression analysis of the Total Unemployment Rate (TUR)
on the Total Fertility Rate (TFR), 2006-2018, without and with region and
calendar fixed effects.

M1 M2 M3 M4
TUR -0.0128*** -0.0118*** -0.00768*** -0.00394
(0.00138) (0.00213) (0.00254) (0.00282)
Period trend*TUR
2009-2013*TUR -5.15e-05
(0.00130)
2014-2018*TUR -0.00181*
(0.00140)
Constant 1.477%** 1.466%** 2.719*** 2.535***
(0.0152) (0.0210) (0.221) (0.218)
Observations 256 256 256 256
R-squared 0.253 0.316 0.655 0.664
Number of id 20 20 20

Notes: Robust Standard Errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. Models 3 and 4 (M3 and M4)
control for the percentage of the population with a university education (men and women), mean age at marriage
(men and women), marriage and divorce rates, the percentage of foreign women, and childcare coverage
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Table 3 — Estimates of the OLS regression analysis of the Total Unemployment Rate (TUR)
on the Total Fertility Rate (TFR), for Italian macro areas, 2006-2018.

Macro-areas M1 M2 M3 M4
North
TUR -0.0174***  -0.0123** -0.0186*** -0.0239**

(0.00447)  (0.00478)  (0.00378) (0.00864)
Period_trend*TUR

2009-2013*TUR 0.00790
(0.00594)
2014-2018*TUR 0.00728
(0.00708)
Constant 1.543*** 1.511*%** 2.811%** 2 758%**
(0.0294) (0.0297) (0.447) (0.396)
Observations 100 100 100 100
R-squared 0.134 0.176 0.784 0.792
Number of id 8 8 8
Center
TUR -0.0152*%**  -0.0207*** -0.0132 -0.00428

(0.00320)  (0.00204)  (0.00662) (0.00516)
Period_trend*TUR

2009-2013*TUR 0.00570
(0.00297)
2014-2018*TUR -0.00108
(0.00510)
Constant 1.480*** 1.525%** 3.808** 2.862**
(0.0273) (0.0166) (0.711) (0.527)
Observations 52 52 52 52
R-squared 0.311 0.501 0.825 0.871
Number of id 4 4 4
South and Island
TUR 0.00245  -0.00920*** -0.00450* -0.00444*

(0.00249)  (0.00237)  (0.00199) (0.00217)
Period_trend*TUR

2009-2013*TUR 0.000408
(0.00109)
2014-2018*TUR 0.000287
(0.00121)
Constant 1.231*** 1.397*** 2.784*** D T45***
(0.0369) (0.0336) (0.323) (0.306)
Observations 104 104 104 104
R-squared 0.009 0.472 0.723 0.723
Number of id 8 8 8

Notes: Robust Standard Errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1.
Models 3 and 4 (M3 and M4) control for percentage of the population with a
university education (men and women), mean age at marriage (men and women),
marriage and divorce rates, the percentage of foreign women and childcare
coverage.
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As for our second hypothesis (H2), we suggested that TFR at the regional level
will experience a more sensitive response after 2013, due to the increase in
unemployment rates. As shown in Table 2, M4 tests for changes on the
unemployment-fertility relationship during different phases of the Great Recession
after controlling for possible confounders. The interaction term between the last
period and unemployment is negative and highly significant, suggesting that
between 2014-2018 the negative unemployment-fertility association was stronger
that it was during the 2006-2008 pre-recession period (M4: 2014-2018*TUR b = -
0.0018).

Table 3 presents the results of OLS regressions for Italian macro areas. In the
Northern area, there is a pro-cyclical relationship between unemployment and
fertility, although no clear period effects are observed.

5. Conclusions

In this study we examined the association between changes in economic
conditions, specifically the deterioration of total employment rates, and its impact
on fertility rates in Italy before, during, and after the Great Recession. The study
aligned with previous literature that suggests a negative relationship between
unemployment and fertility confirming a pro-cyclical relationship between fertility
and unemployment (H1).

Additionally, building on the literature that indicates a decrease in fertility rates
during periods of labor market instability due to economic downturns (Goldstein,
2013; Zambon et al., 2020), the results supported our second hypothesis (H2),
showing a more sensitive response in fertility rates after 2013. Finally, the study
recognised differentiated geographical fertility trends among Italian regions because
of varying sensitivity to the economic crisis impact, as found in previous literature,
therefore confirming important differences in fertility responses to unemployment
between Italian macro-areas (H3).

Understanding the relationship between economic conditions and fertility
behaviours in Italy can inform policy discussions and interventions to address low
fertility rates and promote more women employment’s friendly measures. The
political debates on population ageing/shrinking and gender equality, both high in
the (inter)national agenda, could benefit from these insights. Specifically, initiatives
such as flexible working arrangements, affordable and accessible childcare facilities,
and parental (not only maternal, so as to share family duties in the couple) leave
provisions can help maintain a work-family life balance, encouraging women to start
and boost their careers while considering family planning. Regional policies would
benefit at a deeper level: regions showing greater sensitivity to economic crisis
should receive specific support, such as job creation programs, skill development,
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and incentives for family planning helping the reduce the inherent territorial cultural
gaps.
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DISTANCE LEARNING DURING THE PANDEMIC: OPINIONS
AND ATTITUDES OF YOUNG STUDENTS?

Alessio Buonomo, Cinzia Conti, Francesca Di Patrizio, Salvatore Strozza,
Marco Dionisio Terribili

Abstract. During the pandemic, school closures and distance learning were one of
the main instruments to contain the spread of the virus. Even if the tool of distance
education did not originate with the pandemic, as the virus spread and schools closed,
the use of online tools became more and more conscious and widespread. This
scenario has amplified the scientific (and non-scientific) debate on the role played
by technologies and online education. The aim of the paper is to study the effect of
distance learning on the (self-perceived) performances of students in Italy. Studies
carried out in other countries about school performances during the pandemic show
that the performance seems to have been negatively influenced, and the young were
reported to have suffered more. The study exploits the data collected in 2021 by the
Italian Institute of Statistics (ISTAT), with the support of the Ministry of Education,
through a survey on “Children and Teenagers: behaviours, attitudes and future
projects”. The use of regression models allows us to understand the connections
between personal and familiar characteristics of the students and the perception of
the effects of distance learning on their school performance. Our results indicate that
foreign students appear to have a greater probability, compared to native, of a
negative influence on school results, as do those who feel they belong to a fairly or
very poor family.

1. Introduction

Because of the spread of Covid-19, more than a hundred countries around the
world have closed schools at all levels of education as a measure to contain
contagions and impacted 91.3% of enrolled students worldwide (UNESCO, 2020).
This represents the first global school closure since World War 1. The first countries
that closed schools were those on the Asian continent. Italy was the first country in
Europe to close schools (9 March 2020) followed by several other European
countries (Sarno, 2020). School closures and distance education were one of the

! This work is the result of a close collaboration among the authors.
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main instruments to contain the spread of the virus (Schneider and Council, 2021).
The tool of distance education, however, did not originate with the pandemic but was
already researched, known, and implemented before COVID-19. Of course, as the
virus spread and schools closed, the use of online tools became increasingly aware
and widespread. This scenario has amplified the scientific (and non-scientific)
debate on the role played by technologies and online education (Ranieri et al., 2020).

Distance learning (DL), during the period of the pandemic, has increased social
inequalities (UNESCO, 2020). In fact, differing conditions of access to technology
also take the form of unequal access to education. In other words, the digital divide
is configured as a cultural divide. It is estimated that only 15% of the countries that
applied school closures were adequately equipped to allow students to access
distance education, therefore, the remaining 85% could not ensure students a
properly continued learning during the Covid pandemic (Sarno, 2020). In the Italian
case, the National Institute of Statistics (ISTAT) highlighted that 45% of students,
aged between 6 and 17, had no access to DL because they lacked devices (e.g.,
computers) in their homes (Ferraro et al., 2020; lavarone and Trocchia, 2020). Such
students were mostly concentrated in southern Italy where 20% of students had no
access to any device and were excluded from DL (Ferraro et al., 2020).

The international literature has also highlighted other characteristics (less direct
than those mentioned above) of the impact of DL on students’ education. Compared
to traditional learning (with the co-presence of teachers and students), DL requires
the student to have a high level of motivation and self-discipline to be effective
because the student is more exposed to the risk of distraction and dropping out of
studies (Clark, 2020). Disengaged or unmotivated students have a higher risk of
being penalized in educational performance with distance education (Burke and
Dempsey, 2020).

In the case of vulnerable young people, e.g. low-income families, foreigners,
single parents, education (and care) in the presence of teachers is particularly
important, and being deprived of it puts them at greater risk of low performances and
school dropout (Baker, 2020). In addition, belonging to low socio-economic status
increases the risk of not having the proper tools (e.g., internet connection, computer,
etc.) to effectively take advantage of distance education. During the period of the
pandemic, the debate on DL in Italy was very heated and there were several authors
who underlined how this increased inequalities (Saraceno, 2021).
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2. Objectives and research questions

Contemporary research is increasingly investigating the consequences of distance
education and school closures. However, there are still few answers in the literature
on the role played by distance education on student learning. There is also a lack of
guantitative information about school performance and long-DL. The purpose of this
paper is to fill this gap by exploring, from the point of view of children and
adolescents, the association between perceived school performance and DL. Two are
our main research questions: has distance education played a positive or negative
role in (perceived) student performances? What factors most significantly influenced
students’ perceptions of their own performance during DL? It is important to
understand who were the most vulnerable students during the pandemic, also in order
to plan specific actions to fill the gaps.

3. Data and methods

In 2021 ISTAT, with the support of the Ministry of Education, carried out a
survey on “Children and Teenagers: behaviours, attitudes and future projects”. It
collected fundamental information for understanding the impact of the spread of the
Covid-19 pandemic on the daily lives of young people, to highlight the
vulnerabilities and strengths of the new generations. Through a short questionnaire
administered exclusively with the CAWI technique (which can also be filled using a
smartphone or a tablet), school issues were addressed - with a specific focus on the
use and effects of DL-, relationships with schoolmates, friends in general and the
family, the use of social media, citizenship, and future projects of the new
generations.

The survey involved a random sample of around 41,000 pupils who, in the
2020/2021 school year, attended one of the first and second-grade secondary schools
(Lyceum and technical and professional institutes) selected by the Student Registry
of the Ministry of Education and distributed throughout the country. Continuing with
the previous survey on the integration of second generations, foreign children
constituted a specific survey target: 11,000 foreigners were included in the sample.
The sampling design is based on two stratified stages, in which the primary sampling
units are the schools and the final units are the pupils. The stratification concerns the
first stage units (the schools) and therefore indirectly the final units.

To achieve the research objective and to investigate, according to the students’
point of view, the association between perceived school performance and DL,
purifying the effects of interrelationships with other different dimensions, we
resorted to the application of a logistic multinomial model (Agresti, 2012). The
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dependent variable - non-binary categorical - is represented by the perception
expressed by the student in response to the question “How do you think DL has
affected your grades in this school year 2020/20217?”, with possible responses “It has
affected them positive”, “It has affected them negatively”, “It hasn’t affected them
at all”. As explanatory variables, we considered socio-demographic characteristics
(citizenship, gender, cultural background, perceived economic status and type of
family), characteristics related to the student’s educational background (type of
school and its location geography, opinion on one’s school performance before the
pandemic, incidence of pupils with foreign citizenship in one’s school) and in
particular to opinions on the effects of DL (understanding of lessons, degree of
difficulty of individual subjects, lack of contact with teachers). Among the
regressors, we included also other variables detected during the interview that
identify particular aptitudes of the pupil (interest in school, psychological discomfort
experienced during the pandemic) and the instrumental and non-instrumental
difficulties they encountered (type of internet connection, availability of navigation
devices, possibility of following the DL from the beginning of the first lockdown,
opinion on the preparation of the school to face a year in DL). We applied the
multinomial model by setting the reference value of the dependent variable “The DL
had no influence on the grades”, giving rise to model 1 “The DL had a positive
influence vs she had no influence” and model 2 “DL had a negative influence vs she
had no influence”. We applied also a stepwise procedure with similar results. In
addition, specific models for different types of schools were applied without
particular shreds of evidence.

Due to the hierarchical nature of school data (students grouped into sections, in
turn, grouped in classes, which belong to a school, and so on) we studied multilevel
models. Specifically, being categorical the dependent variable, we proposed the
multinomial multilevel logit models (MMLM) in our study (Skrondal and Rabe-
Hesketh, 2003). MMLMs are direct extensions of models for binary responses and
can incorporate random slopes and contextual effects for nominal responses. By
using these models, we tried to investigate how school policies, teachers’ practices,
or class dimensions affect student outcomes while accounting for the hierarchical
structure of the data.

MMLMs have proven to be useful in analysing school data, and the effects of the
levels in these models have been found to be significant but exiguous. On the other
hand, the interpretation of the results from MMLMs got more difficult, compared to
simple multinomial logit models: given these considerations, we decided to continue
the analysis without considering random school effects, by using the simple
multinomial logit model that will be illustrated in the following sections.
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4. Results
4.1 DL in the Italian Schools during the Pandemic: a descriptive analysis

During the pandemic, boys and girls experienced for the first time a totally new
way of “going to school” while staying at home. DL was an experience of great
impact on the daily life of the very young and for many of them, it lasted over time.
The DL has not only imposed a different way of holding and following lessons, but
it has also greatly reduced the role of socialization agent that the school has always
played, limiting the opportunities for meeting and comparison. This is a generalized
in fact 98.7% of students (equal to over 4 million and 220 thousand) have faced
periods of DL.

Surely the new generations were not without digital skills, many have defined
these young people as “digital natives” because they were habitual users, even before
the pandemic, of digital technologies for communication, information, gaming and
the use of audio-visuals. However, the “forced” use of DL has introduced not only a
change of pace in the use of ICT but also new elements of inequality connected to
pre-existing socio-economic and digital gaps.

If it is true that the teenagers were already “very connected”, not all of them had
the most suitable tools, both in terms of hardware and network connection, to follow
many hours of DL. 80% of Italian students were able to follow DL immediately and
continuously in the period between March and June 2020; among foreigners, the
percentage of those who were able to constantly attend online lessons dropped to
71.4%. DL has not convinced the vast majority of first and second-grade secondary
school pupils: 67.7% prefer face-to-face teaching, 20.4% consider the two types of
teaching to be the same and only 11.9% prefer DL. A slight difference between the
two genders can be noted: it is girls who support face-to-face teaching more (69.5%)
than boys (66.1%).

Regarding the influence on the performance of the DL, almost 46% of the
interviewees think that it has not influenced the votes, 27.7% believe that it has had
a positive influence and 26.4% that it has had a negative influence. Negative
influence is reported more often by boys than girls. Middle school students most
often said that DL had no influence on grades. Those who believe that the family is
quite or very poor believe that in 39% of cases, there has been a negative influence
of the DL on grades. Those who were very good at school before the pandemic in
almost 60% of cases believe that the DL has not influenced their grades.
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Figure 1 — “How do you think distance learning has influenced your gaps in this 2020/2021
school year?”, percentages by citizenship, sex, kind of school, family perceived
economic situation, school performances before the pandemic and Total.
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Source: Istat, Survey on “Children and teenagers: behaviours, attitudes and future plans”, 2021.

Studies carried out in other countries about school performances during the
pandemic show that the performance seems to have been negatively influenced, and
young were reported to have suffered more (Panagouli at al., 2021; Engzella et al.,
2021; Hammerstein et al., 2021). In Italy, we haven’t yet pieces of evidence in this
field. So, it could be interesting a deep and multidimensional analysis of the
connection between school performances and some individual characteristics. We
must underline that in this article the personal perceptions of the students are studied
and not the objective achievements or the final marks reported at the end of the
school year. The perceived performance aspect seems to be connected to various
factors and a multivariate analysis can allow us to better understand the connection
between the variables and the perception of the influence on students’ performance.

4.2 DL and school performance: results of the regression model

The first result that emerges from the regression models is that, among the factors
considered, some appear to have a specific impact in only one of the two models,
determining either a negative or a positive influence of the DL on the grades
received, others have a general impact on both models. Among the latter, citizenship,
the type of school attended, the perception of school performance and the hardships
experienced should be considered. Being a foreign citizen, attending an upper
secondary school (rather than a middle school), showing interest in school, not
having experienced psychological discomfort during the Covid-19 pandemic and
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having declared very good school performances before the pandemic determined the
same type of impact in both models, albeit with different intensity.

Net of all the other covariates considered, the students’ perception of his or her
performance at school before the pandemic appears to be, however, the factor with
the greatest impact in both models. In the case of the positive influence on grades:
having defined oneself as “Not very good” compared to “Very good” determines a
more than 4 times greater probability of perceiving a positive influence compared to
those who have not detected any influence of the DL on the grades (the probability
of having a negative influence on votes, compared to having none, is 84%).
Analysing model 1 (positive influence): even the self-perception of an “average”
performance before the pandemic determines a double probability of having a
positive influence compared to having no influence; the probability is double also in
the case of those who attend a upper secondary school (both Lyceum and
technical/professional institute) compared to those who attend a lower secondary
school. The probability of perceiving a positive influence on grades is higher than
63% among students who declare that they had no difficulty in any subject during
remote lessons, about 20% among foreign students and 10% among women. Among
those who perceive that their family is neither rich nor poor, compared to those who
instead feel they belong to a very rich family, or those have ascertained that the
school, on the return of the 2020/2021 school year (after the total block of activities
that took place in the spring of 2020), was not ready to face a year of DL, the
probability of a positive influence is lower, by 25% and 17% respectively.

Analysing model 2 (negative influence): the perception of a negative impact of
DL on grades is particularly accentuated among Lyceum students (the odds ratio is
higher than 88%), less strongly it is in the case of students of technical/professional
institutes (+48%). Once again, but more intensely, foreigners appear to have a greater
probability, compared to native classmates, of a negative influence on school results
(+50%), as do those who feel they belong to a fairly or very poor family (+40%).
Even having faced the initial emergency with difficulty - not having been able to
participate immediately in DL - or among those who complain of connection
problems or a school unprepared for the management of DL at the beginning of the
school year 2020/2021, the probability of a negative influence is higher (plus 65%,
21% and 21% respectively). On the other hand, the following are protected from a
negative impact on grades: women (-24%), students of schools in the Centre and
Southern Italy (-23% and 26%), those who show an interest in school (-31%), who
did not suffer psychological discomfort (-47%) and who believed that the DL did not
make the subjects or the understanding of the lessons more difficult (-42%).
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Table 2 — Logistic multinomial model 1: distance learning has had a positive influence on
your grades in school year 2020/2021; reference category “No influence” (1).

Variables Od. R. Confidence
interval
Citizenship (ref. Italian) Foreign 1.188*** 1.113 1.269
Sex (ref. Male) Female 1.101*** 1.044 1.160
Kind of school Lyceum 1.801*** 1.685 1.926
(ref. Medie) Tech/Professional Inst. 1.991%** 1.873 2.117
Geographical area of the school Center 1.005 0.940 1.075
(ref. North) South 1.097** 1032 1.166
Parents” highest educational level I do not know 0.921 0.794 1.069
(ref. Low (2)) High (3) 0.887*  0.828 0.951
Family perceived economic situation Average 0.750*** 0.685 0.820
(ref. Rich) Poor 0822 0711 0951
Household type Single parents or no
(ref. Both parents) parents 0.999 0.931 1.071
School performances before the pandemic ~Average 2.301** 2166 2.446
(ref. Good) Not very good 4,347 3836 4.925
Interest in school Very much
(ref. Little) y 0.806*** 0.757 0.859
Psychological discomfort during the No
Covid-19 (ref. Yes) 0.748*** 0.709 0.789
Internet connection at home .
(ref. Excellent connection) With problems/No 0.903**  0.857 0.951
PC ownership (ref. Yes) No 0.907** 0.845 0.973
DL immediately with continuity (ref. Yes) No/partially 0.947 0.887 1.012
Preparation of the school in the Not prepared
management of DL (ref. Prepared) prep 0.835%** (.788 0.885
DL lessons more difficult No
to understand (ref. Yes) 1.003 0.952 1.056
DL has made more difficult No
to study subjects (ref. Yes) 1.627*** 1534 1724
Miss direct contact with teachers Little/No
(ref. A lot) 1.148*** 1,084 1.215
Incidence of foreigners at school Low 1.023 0.841 1.245
(ref. No foreigners) High 1.063  0.874 1.294

Note: levels of significance * p<0.1, ** p<0,05, *** p<0.001

Source: Istat, Survey on “Children and teenagers: behaviours, attitudes and future plans”, 2021. (1) Number
of observations = 37.523; Pseudo R? =0,1815; Likelihood ratio = 6.556 (d.f. 50; p-value <,0001); (2) Includes:
untitled, primary, lower secondary; (3) Includes: Upper secondary, Tertiary
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Table 3 — Logistic multinomial model 2: distance learning has had a negative influence on

your grades in school year 2020/2021; reference category “No influence” (1).

Variables Od. R. Confidence
interval
Citizenship (ref. Italian) Foreign 1.504*** 1.409 1.606
Sex (ref. Male) Female 0.761*** 0.721 0.803
Kind of school Lyceum 1.876*** 1755 2007
(ref. Medie) Tech/Professional Inst.  1.483** 1.392 1.580
Geographical area of the school Center 0.767*** (0.716 0.822
(ref. North) South 0.737%** 0.692 0.786
Parents’ highest educational level I do not know 0.880 0.758 1.022
(ref. Low (2)) High (3) 0.844** 0787 0.905
Family perceived economic situation Average 1.082** 0.979 1.197
(ref. Rich) Poor 1.400*** 1210 1.619
Household type Single parents or no
(ref. Both parents) parents 1.152*** 1,075 1.234
School performances before the pandemic ~Average 1.360 1.282 1.442
(ref. Good) Not very good 1.841%** 1618 2.095
Interest in school Very much
(ref. Little) y 0.693*** 0650 0.739
Psychological discomfort during the No
Covid-19 (ref. Yes) 0.527*** 0.498 0.558
Internet connection at home -
(ref. Excellent connection) With problems/No 1.205%%* 1142 1272
PC ownership (ref. Yes) No 1.092** 1.019 1.170
DL immediately with continuity (ref. Yes) No/partially 1.646*** 1.549 1.750
Preparation of the school in the Not prepared
management of DL (ref. Prepared) prep 1.211*** 1,144 1.282
DL lessons more difficult No
to understand (ref. Yes) 0.579*** 0.549 0.612
DL has made more difficult No
to study subjects (ref. Yes) 0.583*** 0552 0.615
Miss direct contact with teachers Little/No
(ref. A lot) 0.945* 0.891 1.003
Incidence of foreigners at school Low 1.098 0.894 1.348
(ref. No foreigners) High 1.028 0836 1263

Note: levels of significance * p<0.1, ** p<0,05, *** p<0.001
Source: Istat, Survey on “Children and teenagers: behaviours, attitudes and future plans”, 2021. (1) Number
of observations = 37.523; Pseudo R? =0,1815; Likelihood ratio = 6.556 (d.f. 50; p-value <,0001); (2) Includes:

untitled, primary, lower secondary; (3) Includes: Upper secondary, Tertiary.
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5. Conclusions and next steps

New generations have a greater ability to socialize through digital tools than
before. They know how to use social media platforms effectively and create
networks useful for learning through the exchange of materials and through mutual
help (Hernandez-de-Menendez et al., 2020). However, their increasing ability to use
digital tools to interact with peers’ results in a decrease in in-person relationships.

If for many students (46%) DL was neutral in terms of performance, for others,
it exerted a negative influence and for almost the same percentage it played a positive
role. The regression analysis helped to understand better the characteristics of
different groups of students. For some categories, the results seem very polarized
(for example for the foreigners). In some students’ subpopulations DL increases the
propensity to have both better and worse scholastic performance at the same time. If
these results could seem “counterintuitive”, they can be easily interpreted like this:
DL is a school modality which leaves nobody indifferent. Someone has loved it,
gaining, in terms of school performance. Someone else has not liked it, obtaining
during the pandemic period, worse scholastic results.

It can depend on many different aspects that are difficult to include in the
regression models. For example, the fact that during the pandemic in Italy exams —
and school tests - were simplified and in general the number of failures was reduced.
Some students may considered these aspects, while others did not. In general, the
perception is not in favour of reduced performance as mostly reported in the
literature, but, of course, it can depend on the fact that almost all the considered
studies are based on objective information. In addition, not all the studies agree on
the effect of DL. Zierer (2021) reported that in the case of secondary education, no
significant differences could be found between the learning progress of pupils in
face-to-face and those in DL. An aspect that emerges from the regression models
and that is in line with reported cases in the international literature is the protection
effect played by high-level performances before the pandemic. High-achieving
students suffer minor negative effects of DL.

In the next months, it will be important to check the results of the present analysis
with the information collected by the Ministry of Education —above all about failures
and interruptions of the studies - and the ones collected by INVALSI. In this way,
the perception of the students could be compared with objective data about the
performances during the pandemic and after.
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THE NEW MONITORING OF THE DETECTION “ANTHROPIC
PRESSURE AND NATURAL RISKS” SUMMARY INDICATORS
COMPARED AS TOOLS FOR MEASURING THE DATA
COLLECTION OF THE EXTRACTION PHENOMENON!

Lucia Mongelli, Sabrina Angiona, Barbara Boninfante, Valentino Parisi,
Stefano Moscatelli, Barbara Stobbia

Abstract. The survey “Anthropic pressure and natural risks” on mining activities
from quarries and mines aims to update every year the Istat Mining Database on the
extraction activities of non-energy mineral resources, natural mineral waters and
thermal waters censusing the authorized extraction sites situated in Italy. Istat carries
out the survey through two thematic survey models: - Quarries and mines: solid non-
energy mineral resources: - Natural mineral waters and thermal waters. For the first
time a monitoring system was developed with the processing of the data collected
through the GINO++ platform. In the latest edition of the survey, an additional tool
was introduced to control the sending of data from all the expected sites, from each
institution, through the use of the site identification code. Where the site
identification code was not unique, other identifiers based on the combination of
other variables collected, were created ad hoc. This innovation had contributed to
raise of the survey’s response rate of eight percentage points both in relation to the
number of respondents and the number of completed questionnaires compared to
those expected.

1. Introduction

The Territorial-Environmental Survey "Anthropogenic Pressure and Natural
Hazards on Quarrying and Mining Activities", carried out by Istat from 2015, is an
annual census about all the activities of exploitation of non-renewable natural
resources present in the national territory.

The data are collected directly from the technical offices of the local public
Institutions which are responsible for mining (Regions, Provinces, Autonomous
Provinces of Trento and Bolzano, Mining Districts of Sicily).

The paper is the result of the common work of the authors. In particular, paragraphs 1 and 5 are
attributed to Lucia Mongelli, paragraph 2 is attributed to Barbara Boninfante, paragraph 3 to Sabrina
Angiona, paragraph 3.1 and 4 to Valentino Parisi, 4.1. to Stefano Moscatelli, paragraph 4.2 to Barbara
Stobbia and for 2.1 Barbara Stobbia e Stefano Moscatelli developed graphs and cartograms.
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In recent years, numerous initiatives have been implemented for the consistent
maintenance of information flows to ensure the effectiveness and robustness of
archives. Particular importance has been given to the improvement of data collection
both to increase the amount of spatial data and to improve the flow of information
(Vignani, D. 2017).

This work aims to present the important methodological innovations of the
monitoring system introduced in the last edition of the survey (Ed. 2022) which
allowed the construction of synthesis indicators on the progress of data collection
and allowed the integration of a more effective preliminary validation process.

2. A brief overview of data sources

The statistics on the extraction of non-energetic mineral resources from quarries
and mines are produced and disseminated with the aim of updating the Istat Mining
Database. (Banca dati I.STAT 2013-2021)

The Istat Mining Database contains data and information (historical series years
2013-2018) on the extraction of minerals of category | (mines) and category Il
(quarries) by mining site and type of mineral resource, according to the classification
of mineral substances reported in the current Royal Decree 1443/1927, reference
point of the national legislation on mining and quarrying "Legislative rules
governing the research and mining of the Kingdom".

Since 2017, the field of observation of the survey has been extended to data on
withdrawals of mineral and thermal waters by mining site at a territorial level
(ISTAT, ediz.2017-2023). Since 2018, the collection of statistical-geographical data
has been strengthened to complete the georeferencing of the Istat geominerary
database, with technical offices of local public Institutions (ISPRA, 2020).

Our data sources are the administrative archives held by the Technical Offices
which are responsible for mining in the local public Institutions.

The archives contain the following types of data and information:

Regional legislation;

Regional Plans and Provincial Mining Plans (PRAE, PPAE),
Authorizations for the cultivation of mining sites,

Regional and provincial databases;

Annual declarations submitted by the individual undertakings authorized to
cultivate by the granting authorities They contain information about the
exercise of their activities for extraction site.

2.1. Survey plan

ANANENENEN

Local public Institutions represent the survey units, while individual mining sites
(quarries and mines) represent the analysis units.
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This is a total survey that Istat carries out annually through two thematic survey
models for self-completion of the respondent:

1. Quarries and mines: Solid non-energy mineral resources

2. Natural mineral and thermal waters

In the following, we can see the geolocation of the sites on the national territory
(ISTAT, 2017-2022).

Mining sites (quarries and mines) are mainly concentrated in the North of the
country, North-East 943 out of 3,968 total (23.8%) sites and North-West 933
(23.5%), followed by the Centre (21.7% of sites), South Italy (19.2% of sites) and
Islands (11.8% of sites). (Vignani, D. 2019)

The natural mineral water and thermal water sites are mainly concentrated in the
North-East of the country, 283 sites out of 822 total or 34.4%, followed by Southern
Italy, 24.1% of sites, the Centre (21.0% of sites), the North-West (15.2% of sites)
and the Islands (5.2%).

Figure 1 — Quarries and Mines by Figure 2 — Territorial distribution of sites.

municipality. Percentage 2022 Edition Natural and
values. Thermal Mineral Waters by
municipality. Percentage

!

3. Data collection

To support the data collection process, starting from the year 2020, Istat has
introduced important methodological innovations for the detection "Anthropogenic
pressure and natural risks" with the aim to improve, standardize the encodings and
formats of the variables, and simplify the data collection process.
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In particular, the technique CAWI (Computer Assisted Web Interviewing) has
been introduced to acquire data in electronic format, through the Gino++ (Gathering
information Online) portal of Istat (Torelli, R. 2011).This is according to the
provisions of the Code of Digital Administration (d.lgs 82/2005 and subsequent
additions and modification) in which data must be transmitted to Istat in
computerised mode.

GINO++ is a generalized software that allows not only the collection of data but
also the complete management of surveys via web (creation of web questionnaire,
online data acquisition and/ or file upload and monitoring) (ISTAT, Newsstat
4/2012). In the Gino++ data acquisition system, the technical offices of the local
public Institutions responsible for mining have two alternative ways of sending data:
fill in web questionnaires in a guided manner or upload files in format .csv according
to Istat records specially prepared.

In the "Documents and Instructions™ area of the Gino Portal, the responding
public Institutions find the support material to fulfill all the obligations provided by
the survey: the facsimile of the web questionnaire of "Quarries and mines: solid non-
energy mineral resources” and "Natural and Thermal Mineral Waters", Excel-format
detection models, Excel-format track and technical specifications, compilation guide
and non-energy mineral resources list by lithotype.

In addition, in Gino Institutions are available two support tools that facilitate and
speed up the compilation and provision of data: the possibility to access the data
entered in the previous edition and the list of all authorized mining sites that are
present in the Istat Database. These two tools make it possible to avoid the provision
of redundant data, such as mining sites ceased and communicated in previous years,
and to facilitate the identification of missing sites and thus to detect unauthorized,
undocumented sites.

In the Gino data acquisition system, rules (soft and hard) have also been
implemented to report anomalies such as the use of unforeseen encodings and
formats or the inconsistency between variables, which may occur during
compilation. These rules contribute to improve the completeness, the quality of the
data, the timeliness in providing it and to reduce the statistical annoyance on the
respondent.

In Gino++, thanks to the monitoring function, it is possible to constantly monitor
the activity of the respondents: the registration, the access by type of user, the data
acquisition status. Thanks to the wide range of features present in the software and
thanks to the information collected on the identification code of the extractive site,
it was possible to implement the new monitoring tool for the investigation
"Anthropogenic pressure and natural risks" which will be explained in the following
paragraphs
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3.1. The pre-validation process

The mining site identification code is one of the main information collected in
each questionnaire. This is a mandatory field that may consist of the cadastral code
of the site or the code in use by the institutional respondent, if it is present in the
administrative archive. The site code is fundamental to identify the extractive site
both during the monitoring of data collection and in the subsequent phase of data
analysis in historical series.

In particular, during the data collection it allows, on the one hand, to verify the
transmission by the Institution of the questionnaire containing the site data related to
the year under survey, on the other hand, a precise and faster interlocution with the
respondent if there is the presence of inconsistent data than those provided in
previous years or missing or incorrect data.

It is therefore important that the site code is present for each survey unit and that:
a) does not vary from year to year; b) is unique.

For this reason, at the beginning of the data collection, to Institutions that don’t
have in their archives the site identification it is recommended to create one for each
site and to keep it over time. Despite the provided recommendations, not all
Institutions comply with these indications.

In particular, in the 2021-2022 survey edition for about one third of the sites the
identification code was not unigue or there was a change of the site code from one
year to the next which hasn’t been accompanied of a code link table. The significant
presence of cases of mismatch (ISTAT, 2013) or non-uniqueness of the site codes
has not allowed the monitoring of the arrivals of the questionnaires per single site
but to compare the data at the aggregate level through the comparison of
questionnaires provided and questionnaires expected by the individual institution for
province of the site location and type of site (quarry, mine, natural mineral water,
thermal water).

The situation has definitely improved in the 2022-2023 survey edition: the
percentage of unique or varied site codes compared to the previous year has fallen
to 18% (10% for water, 20% for quarries and mines). Part of the lack of
correspondence is due to the fact that the data relating to some sites, including the
identification code, had not been provided by the institution in the previous year but
recovered by the Production Service through other sources. These cases represent
8% of the units to be detected. Excluding such sites, the cases of mismatch of the
code are equal to 10% of the sites (9% for water, 11% for quarries and mines).
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4. Data collection monitoring tools

The monitoring is carried out weekly in the first months of the survey and twice
weekly in the last month by processing the data collected through the GINO
platform.

Each institution is required to fill in as many questionnaires as there are the sites
of extraction of individual materials (of the territory of competence) in which each
authorized extraction company operates. To verify the completeness of the data sent
by the institution, the number of sent questionnaires containing the data of the
reference year is compared with that of the expected questionnaires that are those
communicated by the institution in the previous survey edition plus any other data
for which the Production Service has recovered information after the data collection
ends.

Considering that each institution must to complete a survey model for each new
site, the transmission of a higher number of questionnaires than expected might
suggest, in the first place, that the supply is complete and that the more
guestionnaires in more are referred to new sites. In order to verify that this is the
case, the number of questionnaires sent and expected for province of location of the
site and type’s (natural mineral waters, thermal waters, quarries, mines), in some
cases, it can highlight that the sending of data for some territories or for some types
of sites is, in reality, incomplete.

To support the monitoring of the data collection trend, in 2022-2023 survey
edition, for each expected site, Istat has verified the status of the questionnaire
(unanswered, in processing, sent) and the reference year of the reported data through
the coupling of the code of the extraction site reported in the questionnaire of the
previous survey edition and in the current one, through relational databases (Atzeni
P., et al. 2015).

Where there has been a change of site codes compared to the previous year or the
institution has reported the same site identifier in several questionnaires, for the
purpose of verification, other site identifiers have been defined which have taken
into account the combination of the following information collected: site type, matter
extracted, province, municipality, locality and geographical coordinates of the site
and tax code of the undertaking authorized to extract the matter.

Particular attention was paid to sites for which, in the previous survey edition, the
respondent had communicated, the validity of the permit for the extraction of the
material by the entrusted company also in the year following the reference data year.

The one-to-one comparison between expected sites and received sites has allowed
the Istat monitor to be able to provide the respondent with timely information on the
sites for which the requested information has not been provided, with a view to the
provision of all data by the end date of collection.
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The monitoring also included: a) the expected and received questionnaires for the
validity of the extraction authorization (expired in the reference year of the collected
data, expired in previous years, active from that year, valid also in the following
year); b) questionnaires sent with non-blocking errors, questionnaires being
processed with blocking errors and questionnaires being processed with non-
blocking errors.

4.1. Progress of the data collection

The survey began on October 20, 2022, expiring on January 31, 2023, Institutions
involved were 29 for natural and thermal mineral waters and 36 for quarries and
mines.

Through the processing of the data made available by the implemented
monitoring system, it can be seen that the response rate has increased as the detection
deadline approaches, also following the sending of reminders, in particular for those
reminders sent close to the data transmission deadline (Figure 3).

Figure 3 — Response rate for Natural and Thermal Mineral Waters and Quarries and Mines.
Italy. 2022-2023 edition. Percentage values.
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The graphs show a very slow start of the collection, quite common phenomenon,
with a very small percentage of questionnaires sent compared to those expected until
you get close to the two weeks before the deadline.

During the survey, four reminders were sent via email, in addition to the support
provided by the survey contact persons for the data collection.

As can be clearly seen from the graphs, the most noticeable effects are found
especially with the latest reminders. A total of 790 natural mineral water and thermal
water questionnaires and 3,618 quarry and mine questionnaires were collected.
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Figure 4 shows the trend of data collection, in particular the collection of
guestionnaires sent on the expected questionnaires in percentage terms for the two

issues in the survey period.

Figure 4 - Questionnaires sent on expected questionnaires. Natural and Thermal Mineral
Waters and Quarries and Mines. Italy. 2022-2023 edition. Percentage values.
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The Umbria Region should be reported as a virtuous region, which completed the
survey in the first week of data collection and two Institutions for each survey (for
waters the Liguria Region and the Caltanissetta Mining District, for quarries and
mines the Sardinia Region and the Caltanissetta Mining District), which replied after
the end of the survey, as a consequence of the memorandum of 30 January 2023, for

which it was been necessary to extend the survey until 20 February 2023.
The Region of Calabria and the Mining District of Palermo were totally in default.

4.2. Response rate

In the 2022-2023 edition, the response rate was slightly lower than 95% for both
surveys, recording an increase, compared to the previous edition, of about 8
percentage points. The increase is due to the greater participation of the Agencies of

the Northwest, of the South and above all of the Islands.
Figures 5 and 6 show the response rate of the survey for the two issues and by

territory comparing the data of the 2021-2022 edition and the 2022-2023 edition.
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Figures 5 and 6 - Response rate for the two themes and geographical breakdown. 2021-
2022 and 2022-2023 editions. Percentage values.
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Figures 7 and 8 - Processing status of the questionnaires for the two topics. 2021-2022 and
2022-2023 editions. Percentage values.
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Figures 9 and 10 — Coverage rate of expected questionnaires for the two themes. 2021-2022
and 2022-2023 editions. Percentage values.
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In the 2021-2022 edition there was also a partial submission of data by two
Institutions for the theme "quarries and mines".

In the 2022-2023 edition, unlike what happened in the previous edition, for both
surveys, Mineral and thermal waters and Quarries and mines, all the Institutions that
participated in the survey, sent the required data by the end of the collection with no
Institution left in the state "in progress", Figures 7 and 8.

In the last edition of the survey, more than 90% of the expected questionnaires
were received, with an increase, compared to the 2021-2022 edition, of 5 percentage
points for the survey on mineral and thermal waters and 8 percentage points for the
survey on quarries and mines, Figures 9 and 10.

5. Conclusion

The creation of a comprehensive and up-to-date information framework at
territorial level is useful for economic and environmental analysis, allowing the
planning of national policy strategies on raw materials, for their sustainable
exploitation and for the identification of specific intervention measures at national
and territorial level.

Data collection is one of the fundamental activities within the production process
of a data; the study of operational strategies to improve the quality, timeliness and
response rate, are, therefore, of primary importance.

Since the first edition of the survey, Istat has tried to introduce important changes
in the data collection process, implementing methodological innovations that would
allow to standardize the collected information and improve the quality of statistical
production (ISTAT, 2013-2014, 2015-2016, 2017, 2018, 2020).

The 2022 edition was characterized by the introduction of some important
innovations in data collection that have allowed to carry out the survey with greater
efficiency and effectiveness. In this contribution we highlighted the role of
monitoring to improve data quality.

The use of careful monitoring carried out throughout the survey, not only using
the classic reports of the Gino++ Portal, but also through a timely comparison
between expected sites and sent sites, identified any missing information to be
requested from respondents.

The designed and implemented process was therefore effective, it performed
very well the tasks for which it was created, and efficient as specified quantitatively
in the analysis of the monitoring results.
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TOURISM AS A MEANS TO COUNTERACT INNER AREAS (lIAS)
DEPOPULATION: THE CASE STUDY OF CAMPANIA REGION!?

Antonella Bianchino, Daniela Fusco, Paola Giordano, Maria Antonietta Liguori,
Donato Summa

Abstract. In recent years, there has been a growing interest in rural areas, affected
by profound changes mainly in the shift of economic activity and population to urban
areas. These phenomena have led to a crisis in the traditional structure and
organization of rural areas, exposing them to the risk of economic, social and
environmental decline. To combat demographic decline and promote sustainable
territorial competitiveness, the Italian National Strategy for "Inner Areas" (SNAI)
was born in 2013. Rural tourism has a high potential to stimulate local economic
growth and social change because of its complementarity with other economic
activities. These positive externalities can stop Inner Areas (1As) population loss.
This study proposes a theoretical model for the construction of a synthetic index to
measure rural tourism in IAs, starting from 22 basic indicators declined in three
Pillars: 1) Infrastructural density and touristic fluxes; 2) Economic impact of touristic
sector and 3) Agricultural sector support. It was used a multisource approach
(statistical and administrative sources, big data), by analysing 8 data sources: survey
and administrative sources, Statistical registers and Big Data on Agritourisms. The
research focused on the areas of the Campania Region and the complexity of rural
tourism in the Peripheral, Ultraperipheral Areas (165 Municipalities) was compared
with the Urban Centres and Belt (260 Municipalities) and the Intermediate
municipalities (126). The result provides a tool for monitoring tourism sector by
stakeholders and policy makers, useful to promote sustainable territorial
competitiveness of IAs.

1. Rural tourism and Italian National Strategy for "*Inner Areas' (SNAI)
As registered by the World Tourism Organization (WTO), tourism connected to

food and countryside is a quickly growing segment. A high percentage of tourists
does choose tourist destination on the basis of quality food as well as of the will to

L Authors contributions: Antonella Bianchino the revision of the whole article; Daniela Fusco
paragraphs 1, 2.3 and References; Paola Giordano paragraph 3, related subparagraphs and Summary;
Maria Antonietta Liguori paragraph 2.1 and Appendix; Donato summa paragraph 2.2.
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gain positive experiences by tasting local products in small locations, renowned for
their quality and their strong connection to the territory. In this way, a strong
relationship has been created among free time, tourism, food rediscovery, and rural
areas’ promotion, able to exert an influence on both demand and supply of tourist
services (Pifeiro et al., 2019).

The rural areas are also affected by profound changes mainly in the shift of
economic activity and population to urban areas. These phenomena have led to a
crisis in the traditional structure and organization of rural areas, exposing them to
the risk of economic, social and environmental decline. To combat demographic
decline and promote sustainable territorial competitiveness, the Italian National
Strategy for "Inner Areas" (SNAI) was born in 2013. The risk is that demographic
decline and geographical marginality will be followed by dysfunctional processes
that undermine the very provision of basic services. The worrying population loss is
confirmed by the data: against a positive demographic dynamic on a national basis
between 2001 and 2020 (+3.9%), growth in the central municipalities was even more
accentuated (+5.6%) while the inland areas lost the overall population (-1.4%). This
decrease is particularly relevant because it is precisely the most marginal
municipalities of the Inner Areas (Peripherals and Ultra-peripherals Regions) that
have suffered the biggest drops (respectively -4.7% and -9.1%) (ISTAT, 2022).

The identification of the Inner Areas (IAs) starts from a polycentric reading of
the Italian territory, characterized by a network of municipalities or aggregations of
municipalities (service offering centers) around which gravitate areas characterized
by different levels of spatial marginality (Agenzia per la Coesione Territoriale,
2021).

SNAI looks at the entire Italian territory in its articulation at municipal level and
identifies Municipalities with a joint offer of three types of services - health,
education and mobility - known as Poles/Inter-municipal Poles. It also classifies all
the other Municipalities based on their distance from these poles (in terms of actual
average travel times on the road), classifying them into four categories at increasing
relative distance - Belt, Intermediate, Peripheral, Ultraperipheral - and, therefore,
with greater potential discomfort in the use of services. Municipalities classified as
Intermediate, Peripheral and Ultraperipheral represent the set of 1As of our country.

In the IAs, the agricultural, pastoral and forestry sectors play a central role as
opportunities for economic growth and for the value of care and environmental
prevention (Lucatelli and Storti, 2019). For example, agricultural soil management
is essential in areas with high levels of landslide risk and hydrogeological disruption;
pastoralism contributes to the vitality of mountain giving a contribution to
maintaining biodiversity and combating soil degradation.

Rural tourism has a high potential to stimulate local economic growth and social
change because of its complementarity with agriculture and other economic
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activities (World Tourism Organization, 2023). In the long term, it enhances
economic growth by stimulating investment in new infrastructure and human capital,
and increases competition, promoting industrial development, creating jobs and
thereby increasing income. These positive externalities can stop Inner Areas (1As)
population loss.

The aim of the work is to represent the complexity of rural tourism in IAs,
compared with Urban Poles and “Belt” municipalities, analyzing main components
and driving forces, using a multisource approach. The study identifies useful
indicators for the evaluation of these phenomena by exploiting the opportunity given
by using both Big Data and traditional sources.

The research focused on the areas of the Campania Region and the complexity of
rural tourism in the Peripheral, Ultraperipheral Areas (165 Municipalities) was
compared with the Urban Centers and Belt (260 Municipalities) and the Intermediate
municipalities (126).

2. Rural tourism in 1As measurement: a theoretical model
2.1. Multi-source approach

Many National Statistical Institutes (NSIs), especially in Europe, are moving
from single-source to multi-source statistics, due to higher quality demands on the
statistics produced. NSls have traditionally produced statistics from a single source,
where basically only data from a single data source is used and other data sources
are also often used only as ancillary data. In most cases, the single data sources are
surveys, although nowadays administrative data are increasingly used as unique data
sources and Big Data is also starting to be used. By combining survey data with
administrative data and Big Data already available, INSs can reduce data collection
and processing costs and reduce the burden on respondents (de Waal et al., 2019).

A multisource approach (statistical and administrative sources, Big Data) was
used to meet the need to develop a system of homogeneous, comparable and up-to-
date statistics. For the construction of indicators were used 8 data sources: survey
and administrative sources (Continuous Population Census, Survey of Museums and
similar institutions, Agricultural Census, Capacity of Collective tourist
accommodation establishments, Statistical Atlas of the Municipalities), Statistical
registers (Statistical register of active enterprises - ASIA, Frame SBS) and Big Data
on Agritourisms. Sources are described as below.

» Capacity of collective tourist accommodation establishments survey. It is a total
survey by Istat, carried out annually (https://www.istat.it/it/archivio/210783). The
guantitative survey, at the single municipality level, of the number of establishments,
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beds, bedrooms and bathrooms for hotels; of exercises and beds for the other
structures. (Data source for indicators 1-5).

+ Continuous Population Census. Istat makes available the most recent official
data on the population in Italian Municipalities deriving from the surveys carried out
at the Registry and Civil Status Offices of the Municipalities (http://demo.istat.it/)
and from the Population Census (http://dati-censimentipermanenti.istat.it/).
Personalized queries (by year, territory, citizenship, etc.) allow you to build the
tables of interest and download the data in a reprocessable format. It is also possible
to find information on the main demographic phenomena, such as birth and death
rates, forecasts of the resident population, the old age index, the average age (Data
sources for indicators 1-3).

« Survey of museums and similar institutions. The survey is an annual survey of a
census nature, conducted by Istat in collaboration with the Ministry of Culture
(MiC), the Regions and the Autonomous Provinces
(https://www.istat.it/it/archivio/6656). (Data source for indicator 6).

« Statistical Register of Active Enterprises - ASIA. The Istat Statistical Register of
Active Enterprises (Asia) was established under EC Regulation no. 177/2008
relating to the community coordination of the development of business registers used
for statistical purposes (http://www.istat.it/it/archivio/216767). The Register plays a
central role in economic statistics: it is used for National Accounting estimates and
identifies the reference population for sampling plans and for reporting to the
universe of the main business surveys conducted by Istat. (Data source for indicators
7,9 and 10).

* FRAME SBS. The Istat SBS Frame (https://www.istat.it/it/archivio/249448) is
an integrated system of administrative and statistical data, created annually by Istat
for the estimation of the economic results of companies, starting from the units
included in the statistical register of companies (ASIA). It is currently used both for
the production of estimates of structural statistics on companies (SBS), and as a
relevant source in the estimates of the National Accounts. (Data source for indicator
8).

+ Big Data on Agritourisms. Istat decided to experiment the possibility to collect
information on agritourisms through a web scraping technique, in order to enable the
collection of sparse and unstructured information in the Internet, belonging to the
vast category of Big Data (Barcaroli et al., 2016a). Data source is
http://www.agriturismoitalia.gov.it (Data source for indicators 11-15).

« Statistical Atlas of the Municipalities. The Statistical Atlas of the Municipalities
by Istat (https://asc.istat.it/ASC/) provide a dynamic information, produced both by
Istat and by other bodies belonging to the national statistical system. Each series of
data (currently around 150 in total) is then enriched by a collection of metadata
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which guide the user towards a correct reading and interpretation of the contents
(Data source for indicators 4, 11 and 12).

« Agricultural Census. Since data at municipality level of the 7" Agricultural
Census (2021) are not yet available, we based our analysis on last available data,
referred to 2010 Agricultural Census, as a proxy (Data source for indicators 16-22).

2.2. Big Data (web data) analysis on agritourisms: an innovative approach

Usually, the main source of information for these farms is represented by the
administrative data of the authorized Agritourisms, collected both by Istat and by
Ministry of Agriculture in different surveys. To enhance the data quality (i.e.
timeliness, accuracy, punctuality) and to increase the amount of information related,
in this work was proposed the use of web scraping techniques.

Web scraping is a process of extracting data from websites using software
programs; it has become an increasingly popular technigue in recent years due to the
growth of the internet and the large amount of data available online. Web scraping
can be used for a variety of purposes, including data analysis, research, and business
intelligence (Barcaroli et al., 2015; Barcaroli et al., 2016b)

There are two main types of web scraping: specific and generic web scraping.
Specific web scraping involves scraping websites where the structure and content
are known in advance. This means that the software program can be programmed to
replicate the behavior of a human user visiting the website and extract only the
relevant information from the website.

Generic web scraping, on the other hand, involves scraping websites where no
prior knowledge of the content is available. This means that the software program
must scrape the entire website and then use machine learning or other techniques to
infer relevant information.

In this work, the web data acquisition focuses on specific web scraping. Custom
software programs have been developed to extract information from the website
http://www.agriturismoitalia.gov.it, which is the official website for Italian
Agritourisms, including about 25,000 units.

Specifically, the list of Italian official Agritourisms was acquired first, then for
each enterprise in the list, detailed information was downloaded. For both activities
custom web-scraping programs have been developed from scratch by the team in
Python.?

The extracted data were stored in a tabular data format and automatically
processed using a Python script to produce the dataset used for analysis in this study.

2 The software used for web-scraping has not yet been made public.
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Big Data preparation is the process of cleaning and transforming raw data prior
to processing and analysis.

o Normalization of the denominations of the municipalities (122 agritourisms

for which it was not possible to match an official municipality on the basis of the

name)

e Manual correction of incorrect municipality names

e Search and resolution of duplicates

e Attribution of municipality codes

e Attribution of the number of beds: num_posti_letto_nel_comune =

(num_camere_nel_comune * 2) + (num_appartamenti_nel_comune * 4) +

(num_piazzole_nel_comune * 4).

2.3. Pillars and indicators proposed

For the assessment of driving forces that affect rural tourism in 1As, this study
proposes a theoretical model for building a synthetic index starting from 22 basic
indicators declined in three Pillars: 1) Infrastructural density and touristic fluxes; 2)
Economic impact of touristic sector and 3) Agricultural sector support. The
estimation of a complex phenomenon as tourism, with the use of a synthetic index,
summarizes the concept at the highest levels, leaving little space to the analysis of
the individual facets, but represents a photograph of the phenomenon, useful for the
evaluation of touristic and agricultural ex post policies.

Indicators are described in the Appendix (Table 1).

3. Results and Final remarks
3.1. Results

Focusing on Campania region, the following areas have been joined for the
calculation of indicators:

e Group A: Poles/Inter-municipal Poles, Belt (260 municipalities)

e Group B: Intermediate (126 municipalities)

e Group C: Peripheral, Ultraperipheral (165 municipalities).

Pillar 1 (Table 2): the potential of accommaodation facilities is evidently very high
in Peripheral and Ultraperipheral Areas. For example, the indicator Total
accommodation rate (Figure 1) where the value for group C (222.6) is taller than
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group A (17.3) and group B (102.4). Exception is Visitor pressure on museum and
similar institutions, which, as expected, is higher in the Poles.

Table 2 — Basic indicators by areas - Pillar 1: Infrastructural density and touristic fluxes.

Rate of Visitor
accommodation Density of  Incidence of  pressure on
Infrastructura Total - .
. establishments, accommodati museum and
| density and accommo . .
- - high-end hotels and on at similar
touristic dation extra-hotel S L
hotel e accommoda- municipality institutions
fluxes rate facilities - L
structures tion facilities level per
inhabitant
Poles Areas 17.3 6.3 6.8 175 15 2,527.8
Intermediate
Areas 102.4 26.6 58.9 13.6 1.0 1,087.7
Peripheral/ 2226 63.1 100.0 19.2 1.9 1,969.5
Ultrap. Areas
Campania 41.8 12.8 19.1 17.1 4.5 2,351.7

Pillar 2 (Table 3): even the economy of the tourism sector confirms the potential
of Peripheral and Ultraperipheral Areas, particularly the Added value per capita of
the tourism sector registers in the group C shows a twice value (1,398.8) compared
to group B (725.5) and more than quadruple value compared to group A (321.9).

Table 3 — Basic indicators by areas - Pillar 2: Economic impact of touristic sector.

Incidence of Added value Incidence of Localization

Economic impact of  employment in per capita of employment in the  quotient of local

touristic sector the tourism the tourism tourism-related tourist unit

sector sector entertainment sector employees

Poles Areas 7.7 321.9 1.2 0.9

Intermediate Areas 115 725.5 1.0 1.3

Peripheral/ Ultrap. 172 1,398.8 14 20
Areas

Campania 8.7 446.1 1.2 1.0

Pillar 3 (Tables 4a,b): the density of Agritourisms (Figure 2) is lower in group C
(0.05). The used source of Big Data, by its nature, excludes a part of the
Agritourisms, in particular those not in possession of the certification. (Agritourisms
with certification can use the label on the right). In fact, thanks to the “Agriturismo
Italia” brand by Ministry of Agriculture, tourists and professional operators can
easily distinguish officially accredited businesses. This distinction is very important,
especially for the international market where the Italian agritourism reality is not
always perfectly known and the various operators could easily be disoriented by
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other forms of hospitality, equally present in the rural area. Therefore, it cannot be
excluded that a part of the Agritourisms is missing, even if they are located in the
Peripheral and Ultraperipheral Areas, but not in possession of the certification.

This is caused by uneven territorial marketing throughout the territory and the
lack of associations among the structures. Agricultural holding data source refers to
Agricultural Census 2010, since data at municipality level of 2021 Census are not
yet officially released. In this case we used this source to calculate basic indicators
for Pillar 3, but we’ll update these indicators. Moreover, 2010 used data refer to the
location of the holding, in most cases the legal address, instead of the location of
lands (cadastral parcels) or livestock.

Table 4a — Basic indicators by areas - Pillar 3: Agricultural sector support.

Density of Share of Agritourisms with
Agricultural Agritourisms oth_er_ galnful
L : . . - activities
sector support Agritourisms  with catering services direct sale .
. except direct
accommodation
sale
Poles Areas 0.06 0.51 88.38 41.90 63.73
Intermediate
Areas 0.06 0.64 91.74 40.87 56.09
Peripheral/ 0.05 0.41 77.22 34.60 36.71
Ultrap. Areas
Campania 0.06 0.51 85.89 39.28 52.86

Table 4b — Basic indicators by areas - Pillar 3: Agricultural sector support (2).

Share of holding with
permanent

Agricultural grapes for  organic  organic wooded permanent asture short
sector support PDO/PGI farming farming P P rotation
. . area crops and -
wines UAA livestock coppices
meadows

Poles Areas 27.03 0.95 1.29 15.05 77.13 4.78 0.82

Intermediate

Areas 18.73 1.55 1.26 24.88 85.19 9.48 1.55

Peripheral/

8.89 1.52 0.97 33.85 81.34 20.58 1.62
Ultrap. Areas
Campania 18.92 1.30 1.16 23.59 80.91 10.83 1.28
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Figure 1 — Total Accommodation rate. Figure 2 - Density of Agritourisms.

3.2. Final Remarks

The rural tourism of Inner Areas, to a certain point, depends on the agricultural
sector. The construction of a new offer (diversification of activities) and the
construction of an integrated and organized offer of high-typical goods and services
(specialties and integrated specialties) in synergy with tourism is necessary for the
sector development.

The decline in agricultural and other forms of rural employment in many countries
has created a need for a diversified range of rural businesses. In most cases, rural
tourism has become an important element of the diverse activities and development
in rural areas.

Switching from single source to multisource statistics seems like the way to go.
However, this transition is not easy. Multisource statistics come with new problems
that need to be overcome before the resulting output quality is sufficiently high and
before those statistics can be produced efficiently (de Waal et al., 2019).

The limit of the use of multi-source statistics is that supporting data come in many
different varieties as data sets can be combined in many different ways. Every data
source has its own problems (i.e. time lag, different target) for which customized
solutions are needed.

Despite these limits, the described tool is important to monitor the trend of rural
tourist supply and demand in internal areas with the use of indicators in order to
guide the stakeholders in the political choices about sustainable 1As.

The next step will be to calculate and to evaluate the strength of synthetic indices
and calculate them for all Italian regions.
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Appendix

Table 1 - Pillars, Basic indicators, Algorithms and related Data sources. (segue)

Pillar Indicator Algorithm Data source
Infrastruct  Total Number of total beds per 1,000 Istat, Capacity of
ural density accommodation rate  inhabitants collective
and accommodation
touristic establishments survey;
fluxes Istat, Continuous
population census
Rate of 4-5 star hotel beds per 1,000
accommodation of inhabitants idem
high-end hotel
structures
Rate of Extra-hotel beds per 1,000
accommodation of inhabitants idem
extra-hotel facilities
Density of Total beds per km? Istat, Capacity of
establishments, collective
hotels and accommodation
accommodation establishments survey;
facilities Istat, Statistical Atlas
of the Municipalities
Incidence of Total beds of the Istat, Capacity of
accommodation at Municipality/Total beds at collective
municipality level national level (%) accommodation
establishments survey;
Visitor pressure on  Visitors of museum and similar Istat, Survey of
museum and similar  institutions per 1,000 inhabitants ~ museums and similar
institutions per institutions
inhabitant
Economic Incidence of Employees of tourist Local Istat, Statistical
impact of employment in the Unit/Total employees of Local Register of Active
touristic tourism sector Units of Municipality Enterprises (ASIA)
sector Added value per Added value of tourist Local Istat, FRAME SBS

capita of the tourism
sector

Incidence of
employment in the
tourism-related
entertainment sector
Localisation
quotient of local
tourist unit
employees

Units per inhabitant

Employees of tourism-related
entertainment Local Units/Total
employees of Local Units of
Municipality

[Employees of the Tourist Local
Unit of Municipality/ Employees
of the total Local Unit of
Municipality]/[Employees of the
Tourist Local Unit Italy/
Employees of the total Local
Unit Italy]

Istat, Statistical
Register of Active
Enterprises (ASIA)

idem
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Table 1 - Pillars, Basic indicators, Algorithms and related Data sources. (continua)

Pillar Indicator Algorithm Data source
Agricultura Density of Agritourisms per km? Big Data on

| sector agritourisms agritourisms; Istat,
support Statistical Atlas of the

Density of
agritourisms with
accomodation
Share of
agritourisms with
catering services
Share of
agritourisms with
direct sale

Share of
agritourisms with
other gainful
activities except
direct sale

Share of holdings
with grapes for
PDO/PGI wines
Share of holdings
with organic
farming UAA
Share of holdings
with organic
farming livestock
Share of holdings
with wooded area
Share of holdings
with permanent
crops

Share of holdings
with permanent
pasture and
meadows

Share of holdings
with short rotation
coppices

Beds of agritourisms per km?

Agritourisms with catering
services/Total agritourisms

Agritourisms with direct
sale/Total agritourisms

Agritourisms with other gainful
activities except direct sale/Total
agritourisms

Holdings with grapes for
PDO/PGI wines/Total holdings
with vineyard

Holdings with organic farming
UAA/Total holdings with UAA

Holdings with organic farming
livestock/Total holdings with
livestock

Holdings with wooded
area/Total holdings

Holdings with permanent
crops/Total holdings with UAA

Holdings with permanent pasture
and meadows/Total holdings
with UAA

Holdings with short rotation
coppices/Total holdings

Municipalities
idem

Big Data on
Agritourisms

idem

idem

Agricultural Census

idem

idem

idem

idem

idem

idem
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A MULTIDIMENSIONAL ANALYSIS FOR MONITORING
ENVIRONMENTAL HEALTH IN ITALY!?

Giuseppe Lecardane, Flora Fullone, Monica Carbonara

Abstract. In the last few years, attention and sensibility towards problems relating
to environmental issues has grown. Consequences of climate change, reduction of
water resources, urban pollution and other manifestations of environmental crisis
transversally affects the life and activities of human beings. In this work some main
indicators for the assessment of environmental quality in the national territory are
analysed. The complex and multidimensional nature of environmental phenomena
has required identification, selection and measurement of a series of indicators
relating to 6 macro areas (geological and natural risks, consumption, emissions,
waste, protected areas, sustainability and environmental certification) to the
implementation of more effective and incisive information and operational programs
in the area. Given multidimensionality of the phenomena, having analyzed and
described the individual dimensions, a multivariate synthesis analysis was carried
out to compare the state of environmental health at a regional level. The results show
that the negative impact on the environment is in all Italian regions but is stronger in
southern Italy. It is a study that offers in-depth insights to subjects engaged in
development policies in compliance with environmental sustainability.

1. Introduction

The aim of this work is to analyse the impact of human activities on the Italian
regions. The environmental analysis presents some critical issues since there are
several aspect to identify and sometimes they are not homogeneous. A set of
objective indicators has been selected to express the different environmental
pressures caused by human and economic activities, moreover a subjective sentiment
of environmental satisfaction has also been included. The indicators are evaluated in

! The paper is the result of the common work of the authors. In particular: sections are attributed as
follows: F. Fullone paragraphs 1 and 2, M. Carbonara paragraph 3 and G. Lecardane paragraphs 4 and
5.
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relation to the regional area and resident population, and then different
multidimensional analyses are carried out.

2. Factor analysis

There are many public indicators, provided by the research institutes Istat and
Ispra, regarding different aspects of the environmental dimension at regional level.
The research hypothesis to be tested is whether there are a few latent factors that
influence the observed indicators.

A factor technique has been used to carry out an exploratory analysis of the
observed indicators of the environmental phenomena. The assumption is that the
analysed variables represent the effects of one or a few latent variables (factors), that
are not directly observable and measurable (reflexive model). The indicator’s long
list is represented in Table 1.

Correlation analysis shows that some indicators are highly correlated (Pearson
correlation factor >0,9) for example (nitrous oxide emissions, carbon dioxide
emissions). In this case they seem to provide the same information, so a short list has
been selected (Tab. 2).

Table 1 - Environmental indicators, long list.

Environmental Issue Environmental indicators Source Year
) Soil consumption ISPRA 2021
Soil Amount of fertilizer used ISTAT 2021
Raw material Raw material taken ISTAT 2020
Population Population density ISTAT 2021
Active companies with 3 or more employees
that reduce the environmental impact of ISTAT 2018
Companies in the their activities (2018 Census)
environmental area Environmental quality UNI-EN-1SO 14001
certifications for company and production ISPRA 2020
sites
Urban waste collected separately ISPRA 2020
Waste Sorting Special and hazardous waste incinerated and
energetically recovered ISPRA 2020
. o Nitrous oxide emissions N20 ISPRA 2020
Atmospheric emissions L. .
Carbon dioxide emissions CO2 ISPRA 2020
Environmental quality Environmental Satisfaction ISTAT 2020

Perception
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Table 2 - Environmental indicators, short list.

Indicators

Dimension

Final consumption of electricity (agr, industrial, tertiary, residents) per unit
area

Soil consumption
Raw material taken with respect to the regional area
Population density

Percentage of people very or fairly satisfied with the environmental
situation (air, water, noise) of the area in which they live.

Active companies with 3 or more employees that reduce the environmental
impact of their activities (2018 Business Census) compared to the total
regional population

GWh per km?

% of regional area
1000 tons per km?
residents per km?

% of residents aged
14 and over

n. companies per
residents
population

The selected indicators describe the impact of human activities on the various
regional areas, characterised by artificially covered soil, energy consumption, raw
material extraction, and population density. At the same time, we will consider the
number of companies that reduce the environmental impact of their activities, in
relation to the resident population, and the percentage of people who express a
positive assessment of the environmental situation of the area in which they live. The
factor extraction method used is the main components, which aims to identify a
linear combination of the observed indicators, able to explain most of their variance.

Figure 1 - Factor analysis: scree plot, eingvalues.

Kaiser measure of sample adequacy: MSA total=0.7
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From the six indicators described in the short list, two factors have been extracted,
that explain 85% of the total variance (Fig. 1). However, the variance explained by

the two factors for each variable is not less than 65%.

Figure 2 - Rotated factor pattern, left image; factor score of the regions on the right.
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The factors are easy to interpret on the basis of figure 2; the first, which explain
the 65% of the total variance, is highly correlated with the consumption of resources
such as soil and energy, the extraction of raw material and the environmental impact
of the population on the territories. The second factor, on the other hand, reflects the
reduced impact of economic activities in relation to the resident population and a
general sentiment of environmental satisfaction.

The factor score of the regions (Fig.2) gives the representation of each region on
the factorial coordinates. In the first quadrant of the Cartesian plane we can observe
the central-northern regions where consumption and environmental pressures are
high, and at the same time, there is a moderately positive perception of the
environmental situation.

In the second quadrant, factorl which reflects consumption and environmental
pressure on the territory, is moderately low, and there is a medium-
high environmental perception above all in the Alpine regions. In the third quadrant,
consumption and environmental pressures are not high, but the environmental
perception is not positive. In the fourth quadrant the large southern regions are
represented, where environmental pressures are moderate, but environmental
perception is medium-low, especially in Campania.

3. Cluster analysis
In order to explore the main and most significant similarities and differences in

the state of environmental health among the Italian regions, the Cluster analysis was
carried out.
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Ward's hierarchical method was used for the analysis and the quadratic Euclidean
distance was used to measure the dissimilarity between the statistical units.
For the analysis, the variables considered in the factor analysis previously

described in paragraph 2 were used:
- Final consumption of electricity (agriculture, industry, tertiary, residual)
- Consumed soil
- DE Raw material taken with respect to the regional area
- Population density
- Environmental satisfaction

- Active companies with 3 or more employees that reduce the environmental

impact of their activities

The cluster analysis made it possible to identify five different groups’ humber

and territorial distribution (Fig. 3):
Cluster 1: Abruzzo, Molise, Basilicata, Calabria, Sardegna.
Cluster 2: Piemonte, Friuli Venezia Giulia, Liguria, Toscana, Umbria, Marche.
Cluster 3: Campania, Lazio, Puglia, Sicilia.
Cluster 4: Lombardia, Veneto, Emilia-Romagna.
Cluster 5: Valle D'Aosta, Trentino-Alto Adige.

R-squared equal to 0.73 indicates the validity of the chosen partition.

Figure 3 — Dendogram.
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The following graph and table (Fig.4 and Tab. 3) illustrate their spatial distribution
and composition.

Cluster 5, which includes Valle d'Aosta and Trentino-Alto Adige, is the one that is
best positioned with a reduced environmental impact on the territories, while the
number of companies that reduce the environmental impact of their activities and
environmental satisfaction they are taller.

Cluster 1, which includes Abruzzo, Molise, Basilicata, Calabria and Sardegna, also
has a good advantage situation with a high level of satisfaction.

In Clusters 2 and 4, which include the central-northern regions, consumption and
environmental pressures are higher and there is a moderately positive perception of
the environmental situation.

In Cluster 3, where the large southern regions are represented, environmental
pressures are higher but the perception and number of companies that reduce the
environmental impact of their activities are lower.

Figure 4 — Representation of clusters on factors.
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Table 3 — Average values of variables calculated within each cluster.

Active companies
that reduce the

Final consumption  Consumed Population A Environmental
Cluster DE . ] . environmental . .
of electricity sail density . . satisfaction
impact of their
activities
5 05 04 3% 58,7 16,1 86,9
1 08 04 4% 86,0 10,0 758
2 08 09 7% 1709 13,0 78,7
3 11 1,0 8% 2844 94 62,8
4 16 19 11% 2944 133 718

4. A multidimensional measurement of the environmental phenomenon in Italy
with synthetic index

The objective is to provide a synthetic tool the state of the environmental
phenomenon starting from a set of selected indicators considered relevant in their
impact with the territory and subsequently comparing performances at the regional
level. Based on the latest data provided by Istat and Ispra on the environmental
quality of our Italian regions, a set of elementary indicators were selected and
combined (Tab. 4). Indicators present a rather pronounced variability and little
correlation with each other, characteristics for the purposes of the objective being
proposed. It’s the basis for the aggregation process through the construction and
comparability of some main composite methods.

Table 4 — Environmental indicators selected

Environmental indicators

Environmental

issues I;E/I:a;rlty Indicators Year Source
Energy ) al. Final energy consumption (residents, industry 2021 ISPRA
and tertiary sector) (GWh/km2)

Soil ) a2. Soil consumption (% of regional area) 2021 ISPRA
Raw material “) a3. Raw material taken (1,000 tons per km?) 2020 ISTAT
Population ) ad. Population density (residents per km2) 2021 ISTAT
Perception of (+)  ab. Environmental Satisfaction (% residents aged 14 2020 ISTAT
environm. quality and over)

Companies in the (+)  a6. Active companies with 3 or more employees that 2018 ISTAT
environm. area reduce the environmental impact of their activities

(n. companies per residents population)
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Elementary indicators have been normalized and standardized to obtain data
purified from units of measurement and comparison process. Standardized deviation
in the composite index allows the construction of a robust measure and not very
sensitive to remove a single elementary index (Mazziotta M. and Pareto A., 2013).

In addition, polarity (positive or negative) of the relationship between indicator
and phenomenon was specified.

Finally, standardized indicators were aggregated. The choice of aggregation
process follows the Mazziotta-Pareto Index (MPI) methodology as the MPI penalises
the simple average with horizontal variability. This approach is of absolute
importance when dealing with the multidimensional phenomenon; combination of
domains that must be as homogeneous as possible. Following, steps to calculate
composite index by comparing the following methods.

Given the matrix X={x;} with n rows (units) and m columns (indicators),
composite methods have the following mathematical properties:

Adjusted MPI (AMPI)
MPI} = M,; £ S, ,cv;

M 60 + 70 if the indicator j has positive polarity
(Maxyj—Miny;)
con Ty = (Maxyj—x;j) . R . . .
——————-60 + 70 if the indicator j has negative polarity
(Maxyj—Miny;)
ZTZ Tii S
M,, = —’nll 2 Sy, = cv; = —M:’

The AMPI is a non-compensatory (or partially compensatory) composite index
and allows min-max standardization of the indicators j and aggregation with the
arithmetic mean penalized by the "horizontal" variability of the indicators
themselves. Normalized values are approximately in the range (70; 130), where 100
is the reference value?. From the exploratory data analysis, indicators show a
pronounced variability and little correlated with each other, except values
corresponding to al, a2 and a4, characteristics suitable to achieve the aims (Tab. 5).

Figure 5 shows cartograms of MPI* and MPI- method calculated in the Italian
regions. Result of the regional ranking with the composite index method is like
groupings obtained with the cluster and ACP analysis.

2 In the Bienaymé-Cebycev theorem, terms of the distribution within the interval (70; 130)
constitute at least 89 percent of the total terms of the distribution.
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Table 5 — Average and variability measures of environmental indicators.

al a2 a3 a4 a5 ab
M 0,90 0,06 097 179,66 6459 11,87
S.q.m. 059 0,04 062 10968 4791 8,48
C.V. 0,66 0,68 0,64 061 074 0,71

Source: Istat and Ispra data processed

Ranking, based on the assumed values of the two synthetic indicators, shows the
positioning of Italian regions according to the state of environment health that
decreases as one moves towards the higher ranks (Tab. 6). The positioning, in terms
of pressure on the environment for the issues considered, distinguishes Valle
D’Aosta and Trentino Alto Adige as the region with the best perception
environmental performance. Instead, Sicilia, Puglia, Lazio and Campania the
environmental perception is not positive although consumption and environmental
pressures are not high. Also noteworthy is the positioning in the lower ranks of
Emilia-Romagna, Veneto and Lombardia where environmental consumption and
pressures are high and the perception in terms of household satisfaction is rather
negative.

Figure 5 — Map of the MPI* and MPI- composite indices.
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Table 6 — Regional ranking between MPI1* and MPI- composite indices.

Redi MPIc+ MPlIc- Redi MPIc+ MPIc-

eglon N. Rank N. Rank eglon N. Rank N. Rank
Valle D'Aosta 122,5 1 1144 1 Liguria 101,9 11 100,5 8
Trentino-A. A. 1157 2 109,6 2  Calabria 101,8 12 932 15
Sardegna 107,8 3 100,7 6 Piemonte 99,2 13 981 10
Toscana 106,7 4 1044 3 Emilia-R. 97,8 14 97,0 12
Marche 106,0 5 103,5 4  Veneto 96,7 15 935 14
Basilicata 105,7 6 968 13 Lombardia 94,5 16 83,6 19
Friuli-V. G. 105,6 7 103,33 5  Sicilia 93,7 17 89,3 17
Molise 105,6 8 981 11 Puglia 91,5 18 90,3 16
Umbria 104,1 9 100,6 7 Lazio 89,3 19 889 18
Abruzzo 103,5 10 99,7 9 Campania 83,4 20 804 20

Source: Istat and Ispra data processed

Table 7 shows rank differences compared by means of the absolute difference
and Spearman's rank correlation coefficient. Sensitivity analysis shows similar
results in the comparison between MPI* and MPI- method with absolute average rank
differences 1.90 positions respectively with a strength of the relationship directly
proportional and close to 1 (0.91). Linear relation is also high with R? equal to 0.87

(Fig. 6).

Table 7 — Sum of ranking differences between MPI* and MPI- composite indices

Measures MPIlc+-MPlc-
Absolute average rank difference 1,90
Cograduation index p 0,91

Source: Istat and Ispra data processed



Rivista Italiana di Economia Demografia e Statistica 269

Figure 6 — Linear relationship and R? between MPI methods.
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Source: Istat and Ispra data processed

5. Conclusions

The study on environmental aspects of Italian regions through the comparison of
multidimensional acp, cluster and compositive methods led to a convergence
judgment of results and offer an important contribution to the interpretation of the
phenomenon.

The geography of environmental status, anthropogenic pressure and perception
once again shows a unbalanced configuration to the detriment of most of the central
and southern regions. At the other end of the distribution, greater satisfaction and
environmental performance are recorded in the North where investments in
development projects and awareness of environmental issues are growing.

A good result for those who carry out a study of the phenomenon and must give
an interpretation that is as representative as possible of the environmental reality.
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