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Abstract: Social sustainability relies on the promotion of social processes and structures
that ensure the basic needs of individuals and communities are met while also encouraging
constructive interactions among them. This paper offers an overview of the characteristics
of Italy’s peripheral rural areas and presents findings from a targeted survey conducted
across three southern Italian regions. Evaluations collected from a sample of residents were
analyzed using the class of CUB models, which are suitable for preference and opinion data.
Subjective perceptions of well-being and quality of life, community participation, and the
quality of social relationships were examined. Residents’ opinions on the available services
in the areas, including economic facilities, digitalization, and transportation, were also
considered. Our research indicates that perceptions of well-being in the peripheral areas
of Italy are remarkably influenced by individuals’ assessments of their income adequacy.
Our findings establish a strong connection between a positive self-assessment of well-
being and the belief that income can sufficiently meet needs. Exploring the perceptual
dimensions of well-being can offer valuable insights for stakeholders and decision-makers
in developing policy efforts and community-led social innovations, which are critical for
fighting sentiments of marginalization in rural areas caused by economic perceptions.

Keywords: social sustainability; perceptions; CUB models; ordinal data

1. Introduction
Social sustainability is the third pillar of the triadic model of sustainable development.

The conceptualization of social sustainability is less defined than that of the other two
contexts: ecological and economic. However, it is now widely recognized that the quality
of relationships within communities and the promotion of social processes and structures
are essential elements in shaping future development [1]. In particular, social cohesion and
inclusion, as well as equality and social engagement, play fundamental roles in building
fair and sustainable communities [2,3].

Sustainable communities are “places where people want to live and work, now and in
the future. They meet the diverse needs of existing and future residents, are sensitive to
their environment, and contribute to a high quality of life. They are safe and inclusive, well
planned, built, and run, and offer equality of opportunity and good services for all” [1].
Within this framework, Dempsey et al. [4] specified a list of physical and non-physical
factors determining just, equal, and sustainable social environments. The former include
items related to basic needs, community facilities, and services. The latter are linked to col-
lective aspects of everyday life, such as quality of life and well-being, a sense of community
and belonging, and functioning networks among residents. Non-tangible elements are not
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directly measurable. They are often characterized by means of proxy observable variables
describing certain life concerns or domains (such as income, employment, and housing)
and sociodemographic characteristics (age, race, gender, status, etc.) [5].

This material approach overlooks the subjective dimension of non-tangible factors.
These can only be captured by taking into account the cognitive and affective components
connected with them, which represent the rational and emotional sides. In particular,
in small communities, the emotional component is usually very strong because people are
often committed to preserving places, customs, and local traditions. People may oppose
and protest against the introduction of innovation and changes because they are perceived
as potential disruptors of established and preferred ways of living [3]. As a result, we
feel it is critical to understand “what people need” (development) and “what people
want” (maintenance) before implementing any new policies [3,6]. This aspect is even more
relevant when the discussion concerns sustainability in peripheral areas that often consist
of marginal territories characterized by rural vocations and demographic and economic
decline. In particular, some scholars [7] have found that in rural and peripheral territories,
the main determinants of well-being rely on subjective perceptions concerning not only
economic conditions but also environmental quality, security, educational opportunities,
and a sense of community.

This paper examines the results of an empirical study carried out in three areas of south-
ern Italy that are included in the Italian National Strategy for Inner Areas (SNAI—Strategia
Nazionale per le Aree Interne). This program proposes an innovative approach to promote
national development and territorial cohesion, aiming to address marginalization and
population decline in inner areas of Italy [8]. Drawing on this survey, a set of thematic
macro-dimensions were identified as being likely to impact the perceived quality of every-
day life in the aforementioned areas. The research took into account respondents’ opinions
on a variety of topics related to self-reported well-being, as well as other subjective judg-
ments of interpersonal, family, and community relationships. Furthermore, it considered
respondents’ ratings of a set of services available in their community. The image that
emerged depicts the unique challenges encountered in these regions.

Extensive research (see, among others, [6,9,10]) has suggested that indicators based
on objective measures may fail to capture key qualitative factors, such as individual
well-being, social cohesion, personal fulfilment, and economic and social inequalities.
Such elements are vital for understanding people’s overall conditions, but since they
are inherently subjective, they can only be accurately assessed through self-reporting or
self-evaluation. Consequently, individuals’ assessments, judgments, and perceptions are
valuable tools for learning more about the multifaceted aspects of human well-being. They
offer important indications of the nuanced, cross-cultural, and context-dependent aspects
of life satisfaction, particularly when objective data are limited or challenging to obtain.
Moreover, insights from subjective indicators can be more tailored to the experiences and
priorities of the people being studied compared to standardized universal measures, and for
this reason, they can be employed to complement other objective information [6].

In particular, this study investigates how disparities in opportunities and efforts [9,11]
affect subjective well-being and aspects of social sustainability. The inequality of opportu-
nity refers to inequalities produced by external causes beyond a person’s control, whereas
the inequality of efforts refers to differences resulting from individual efforts [9,12]. Here,
gender and perceived income adequacy are considered as possible factors of inequality.

After examining the main characteristics of Italy’s inner areas, Section 2 outlines the
Italian National Strategy for Inner Areas, which has been renewed for the seven-year
period of 2021–2027. The three peripheral areas of interest are described in detail, and
the survey that was conducted is illustrated. The results of the exploratory principal
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component analysis are also presented. Then, the CUB modeling framework, which
is appropriate for the analysis of ordinal data, is discussed and used to describe the
interviewees’ response patterns. Section 3 summarizes the findings related to respondents’
subjective well-being and a variety of other factors, taking into account the effects of gender
and perceived income adequacy. Some graphical tools, which represent the estimated
models in the parameter space, are used to aid interpretation. Note that CUB models
can synthesize perceptions and assessments for multiple items, conveying information
on respondents’ preferences and highlighting the heterogeneity associated with them.
The resulting graphical representations can provide decision-makers and stakeholders with
a better understanding of respondents’ opinions on relevant topics. Section 4 contains some
concluding notes, including a discussion of policy implications that can be inferred from
the survey results.

2. Materials and Methods
2.1. Strategy for Inner Areas

Italy is characterized by a polycentric territorial structure, which features dense net-
works of urban areas, rural regions, and smaller centers. This framework fosters an
interdependent environment where larger cities, offering better quality services to their
inhabitants, act as key attractors for the population. Inner areas are defined as districts that
are significantly distant from major service centers, such as healthcare, education, and trans-
portation facilities. However, these areas often have a rich array of essential environmental
resources, including water, agricultural, and forest systems, as well as valuable cultural
resources, such as archaeological sites, historical settlements, small museums, and craft
centers [13–15].

The complexity of Italy’s inner regions is evident not just in their economic challenges
but also in the social and cultural dimensions that are unique to these areas [16,17]. In recent
decades, the accelerated process of urbanization, coupled with the migration of resources
and opportunities to metropolitan centers, has led to growing neglect of rural areas. This
trend has contributed to a gradual erosion of their cultural and community identities.

For many years, intervention strategies centered on addressing Italy’s notable
North–South divide. However, these approaches have since evolved with the introduction
of the place-based European Union (EU) cohesion policy [13]. With the implementation
of the Italian National Strategy for Inner Areas (SNAI), these regions, often characterized
by rich historical heritage, deep-rooted traditions, and biodiversity, are now recognized as
valuable assets that require protection and promotion.

The strategy establishes specific lines of intervention for the European structural
funds of the 2014–2020 and 2021–2027 programming cycles. It serves as a model for
sustainable rural development and institutional innovation [18]. The details are outlined
in the Partnership Agreement and are part of an initiative to enhance sustainable regional
competitiveness [13]. The process is grounded in a multidimensional model that draws
on Italy’s local development experiences. In the short term, the program aims to achieve
two main objectives: first, to increase both the quantity and quality of citizenship services
and second, to promote development projects that safeguard the natural and cultural
heritage of inner areas while enhancing local production chains. Over the medium term,
the strategy has 5 goals: increasing the well-being of local populations, increasing local
labor demand and employment, increasing the use of territorial capital, lowering the social
costs of de-anthropization, and bolstering local development factors. These mid-term
goals aim to address demographic declines in territories that are the farthest from major
service hubs [19]. The long-term goal is to reverse the current demographic trends in the
country’s inner regions. In this context, the SNAI is playing a crucial role not merely by
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addressing economic development issues but also by actively promoting social cohesion
and the revitalization of local identities. These aspects are considered essential for the
regeneration of these areas.

2.2. Specificities of the Inner Areas

Demographic decline is more pronounced in rural areas than urban centers. According
to the SNAI framework for 2021–2027, Italy’s inner areas consist of over 4000 municipal-
ities, accounting for approximately 48.5% of the total. These regions are fragile and are
experiencing heightened demographic issues, such as aging populations and territory
abandonment, compared to the rest of the country. By 2024 [20], 13.3 million individuals
were living in inner areas (about a quarter of the resident population in Italy). Specifically,
8 million people resided in so-called intermediate municipalities (13.6% of the total number
of residents in Italy), and 4.6 million (7.8%) resided in peripheral municipalities, whereas
ultra-peripheral municipalities, which are the most disadvantaged in terms of accessibility
to services, were home to 700,000 individuals (1.2%). Since 2014, Italy has experienced a
generalized decline in its resident population, which has been far more noticeable in inner
area municipalities. From 2014 to 2024, the population in these inner areas decreased by
5.0%, which was significantly more than the 1.4% decline observed in urban territories.

This study focuses on 40 municipalities in continental southern Italy, specifically in
three areas: Mainarde Molisane, which comprises 13 municipalities in the province of
Isernia, Molise; Sele-Tanagro, which includes 19 municipalities in the province of Salerno,
Campania; the Montagna Materana area, which contains 8 municipalities in the province
of Matera, Basilicata.

The municipalities are largely located in middle–high hills and tend to include ex-
tremely high areas near the borders between the three districts (Figure 1). The average
altitude of the three areas exceeds 500 m above sea level, with Montagna Materana demon-
strating the highest altitude (see Table 1). In terms of geographical extent, the Sele-Tanagro
and Montagna Materana areas are similar to each other, while Mainarde Molisane covers a
much smaller area (about half of each of the other two districts).

The three districts exhibit typical features, yet they are quite heterogeneous in terms of
population density, aging index, and natality. The Sele-Tanagro territory has a significantly
larger population compared to the other two areas. This phenomenon can be largely
attributed to the influence of the metropolitan city of Salerno, which serves as a major
attraction for the surrounding territories.

The territorial disparity is reflected in the average population density. The Montagna
Materana area presents a notably low density, with approximately 15 inhabitants per km2.
The other two areas show higher population densities: Mainarde Molisane has around
37 inhabitants per km2, while the Sele-Tanagro area exceeds 71 inhabitants per km2. This
reveals a significant difference between the various territorial contexts [20]. With regard
to the distribution of the population over the provinces, it is interesting to observe that
Mainarde Molisane accounts for about 42% of Isernia territory while comprising only
12% of the population. The Sele-Tanagro and Montagna Materana areas represent smaller
portions of their respective provinces, comprising resident shares that range from 5% to 6%
of the total populations of Salerno and Matera, respectively.

The birth rate and aging indices provide a complex yet clear picture of the demographic
situations in the areas under consideration. The aging indices are significantly higher in
both the Montagna Materana and Mainarde Molisane regions, while the Sele-Tanagro
area shows a lower value. The birth rate data present a complementary perspective:
the Montagna Materana and Mainarde Molisane areas have generally lower birth rates,
indicating demographic stagnation. This trend is reflected in a negative natural balance,
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which is particularly notable in the Mainarde Molisane area, where four municipalities
reported a birth rate of zero.

Figure 1. Average altitude of the municipalities in the three studied inner areas.

Table 1. Characteristics of the three studied inner areas.

Area Land Area
(km2)

Mean Alti-
tude (m)

Population
Density

Aging
Index * Birth Rate *

Mainarde 321.78 644.37 37.11 314.89 5.11

Sele-Tanagro 781.83 502.52 71.29 161.81 6.68

Montagna Materana 644.66 698.56 14.69 383.94 4.88
* The aging index is defined as the number of people aged 65 and over per 100 youths under age 15. The birth rate
is defined as the number of annual live births over the estimated population size midyear multiplied by 1000.

2.3. Survey

A survey was carried out throughout March and April 2024 to collect the opinions
and judgments of residents in the study areas regarding their economic conditions, overall
well-being, interpersonal relationships, sense of community belonging, and the quality
of the available services. The target population comprised adults (18 years and older)
living in the three areas under investigation (a total of 65,368 individuals, according to 2022
Census data). A random sample was selected by stratifying the population according to
geographical area, gender, and age groups (18–24 years; 25–65 years; >65 years). Sample
units were proportionally allocated to strata proportionally to stratum size. Units from
each stratum were selected randomly. Interviews were conducted by a polling company
with a Computer Assisted Telephone Interviewing (CATI) system, allowing a maximum
of six tentative contact attempts for each potential interviewee. In the end, the interview
response rate was 6.52%, in accordance with the difficulties in recruiting for telephone
surveys that have been reported in recent years [21].

The administered questionnaire provided sociodemographic information about the
interviewees and their families (including age, gender, marital status, and employment
status) and gathered the respondents’ opinions about various aspects of living in a periph-
eral and isolated area (see Appendix A). Subjective perceptions were expressed using a
10-point Likert scale, where each successive category indicated a better response than the
previous one [22].

After the preliminary data-cleaning step, the analyzed sample consisted of 1929 indi-
viduals, representing 2.95% of the target population. This is a fairly high sampling fraction,
which, together with the sampling design, ensured the sample’s reliability. In Table 2,
some of the sociodemographic characteristics of the sample are illustrated. The sample
composition aligned with those of the populations within the territories of interest, as can
be verified by the 2022 Italian census [23].
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Table 2. Main sociodemographic characteristics of the sample.

Variable Category/Class Percentage

Gender
Male 51.0
Female 49.0

Marital Status
Single 33.1
Married 54.3
Divorced/Widowed 12.6

Age
18–24 6.6
25–65 71.0
65+ 22.4

Employment Status
Employed 41.5
Unemployed or
Not in labor force 58.5

In total, six distinct thematic macro-dimensions, including a number of observable
variables, were identified:

• Overall Well-Being: Subjective well-being (SWBE);
• Individual Well-Being (IWB): Connection to the community (CONN) and quality of

life (QLIF);
• Social Relationships: Family and social relationships (RELA), community support

(COMS), community organization engagement (ENGA), seeking help/support from
the community (ASKH), and public support services (SUPS);

• Economic Opportunities and Facilities (ECC): Remote work (REMW), innovation readi-
ness (CHAL), quality of financial services (FINS), business support services (BUSS),
the skilled labor force (SKIL), and sustainable local production (SUST);

• Digitalization (DIG): Digital research adequacy (TECH) and digital services (BROB);
• Transportation (TRAN).

Due to the specific living conditions in the inner areas of Italy, this study did not
examine health and security macro-dimensions. The Italian healthcare system has suffered
multiple financial cuts and is undergoing reorganization at the territorial level, resulting
in many areas being left uncovered. Consequently, a general negative sentiment toward
healthcare services can be observed. This is more evident in more isolated communities
unless they are located very close to high-quality healthcare facilities. However, in those
cases, the main issue is transportation. Regarding security, there are generally no prominent
criminal issues in Italian inner areas, so we considered this aspect to be irrelevant to the
purposes of the study.

With respect to the economic condition of respondents, since obtaining a reliable
measure of income is usually problematic in telephone surveys, the interviewees were
requested to provide a subjective assessment of their income adequacy (PIA). This measure
reflects the adequacy of family income in relation to needs [24,25]. Although this type
of assessment may suffer from some bias, individual choices and preferences are based,
among other things, on such subjective information [26]. Various studies have examined
the relationship between perceived income adequacy and satisfaction with consumption
levels and quality of life [24], satisfaction with family financial situation [25], preferences
for redistribution [26], and health inequality [27].
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An explorative study of the responses was undertaken via principal component analy-
sis in order to learn more about (i) the correlations between ordinal variables (generated by
interviewees’ answers to each question on the questionnaire) and (ii) the similarity among
individuals (characterized by the set of answers each respondent provided). The analysis
was performed by applying both the metric technique and the Gifi method for ordinal data
(with a monotone step function as transformation) [28,29]. The loss function for the two
solutions was extremely similar. Despite the more flexible transformation function, the or-
dinal version improved slightly over the metric one. The two-dimensional representation
of the non-linear solution explained 46.7% of the original variability, compared to 44.6%
for the metric technique. Given this evidence, only the results from the metric analysis
are reported.

The loadings plot shows two groups of highly correlated variables that contribute to
determining the first and second principal components (Figure 2, left panel). In particular,
one group (at the top of the plot) includes the variables that describe economic opportunities
and facilities, digitalization, and transport, while the other group includes variables related
to social relationships and overall and individual well-being. This demonstrates how
‘material needs’ and ‘social needs’ represent distinct (and rather independent) aspects of
sustainable societies.

SWBE
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RELA COMS
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Figure 2. Principal component analysis results: loadings plot (left panel) and score plot of individuals
(right panel).

The score plot helps to detect individuals who provided similar responses (Figure 2,
right panel). Specifically, those that tend to give positive judgments to all items are located
in the right part of the plot. Additionally, they are divided into the upper and lower parts
of the plot based on their opinions regarding the quality of their living conditions and
social connections (those with favorable outlooks are found in the upper half of the plot).
The various colors indicate how adequate they believe their income to be. Perceived income
adequacy (PIA) has been classified into three levels: low when respondents choose the
lower categories (1, 2, and 3), medium for intermediate categories (4, 5, 6, and 7), and high
for the remaining categories (8, 9, and 10). The score plot clearly shows that respondents’
attitudes depend on PIA and that people who feel that their income is not sufficient for
their needs tend to be unsatisfied and express negative judgments. This result is in line
with other studies [24] and will be used to identify respondents’ clusters in Section 3.

2.4. Methodology for Modeling Ordinal Data

In this study, CUB models were used to analyze ordinal response variables. This
method is based on the paradigm for ordinal data modeling introduced by Piccolo [30,31]
and further developed by [32,33]. In particular, ordinal data are directly represented by
means of a mixture distribution, unlike the classical approach that describes the distribution
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function of ordinal responses through an appropriate link with explanatory variables [34].
CUB models simulate a simplified mechanism of respondent judgment formation pro-
cesses. This combines two unobserved components: feeling and uncertainty. The former
is parameterized with a shifted binomial random variable, while the latter is associated
with a discrete uniform random variable. The choice of a shifted binomial distribution
for the feeling component is supported by heuristic and statistical motivations ([35–37]),
whereas the discrete uniform distribution is a common option for modeling statistical
uncertainty. In particular, Andrich’s seminal work [38] introduced a binomial model for
the study of Likert scale-based attitude questionnaires. Later, this type of distribution was
further motivated by Allik [35], who provided a psychological interpretation of the latent
process behind the selection of answers in the context of Likert-type personality measures.
From a statistical standpoint, the binomial random variable effectively counts the number
of acceptable response choices, thereby reflecting respondents’ feelings toward the item.
The variable is shifted to start from 1 (rather than 0) to align with widely used ordinal scales.
The distribution is well-suited for Likert-type data as it accommodates variability across
categories while preserving the order and helps to interpret data in terms of preferences or
tendencies. Additionally, it ensures computational and theoretical robustness. This makes
it a reliable choice for examining ordinal outcomes, as discussed by [32].

Furthermore, the CUB parameters (1 − ξ) and (1 − π) characterize respondents’ atti-
tudes toward the item under assessment. The feeling parameter (1− ξ) indicates the degree
of agreement/satisfaction expressed by respondents and is related to the skewness of the
CUB distribution. The uncertainty parameter (1 − π) indicates the inherent heterogeneity
within responses. Note that a CUB model encompasses the extreme instances of a totally
random response and a thoroughly meditated choice (with no uncertainty).

One advantage of this class of models is that feeling and uncertainty can be linked
to subjects’ covariates via a logistic link. For this reason, they have been successfully
applied to opinion, preference, and assessment data in numerous survey domains, such as
marketing and food studies, healthcare assessments, and psychological, social, and political
studies (see, for instance, references in [32,33,39].

Formally, given a collection of items {Rk, k = 1, ..., K}, each characterized by m > 3
ordinal categories, we define a CUB model as follows:

Pr(Rk = r|πk, ξk) = πk

(
m − 1
r − 1

)
ξm−r

k (1 − ξk)
r−1 + (1 − πk)

1
m

, r = 1, . . . , m, (1)

with k = 1, ..., K, πk ∈ (0, 1], and ξk ∈ (0, 1).
Then, the distribution of Rk is uniquely identified by coordinates (πk, ξk) in the unit

square. This enables an easy and immediate representation of a set of ordinal variables.
A graph of CUB parameters in the parameter space helps to detect CUB distributions that
have similar shapes (that form clusters) or atypical behaviors. Moreover, it is possible to
specify a representative model that summarizes the behavior of elements within a cluster
when this includes ordinal responses about items in a common domain. Such a model is
defined as a weighted CUB model R̃ ∼ CUB (π̃, ξ̃), where

π̃ =
K

∑
k=1

wkπ̂k, ξ̃ =
K

∑
k=1

wk ξ̂k. (2)

Capecchi et al. [39] denoted (2) as a composite indicator CUB model (CI-CUB) and
proposed to use it as a 2D composite indicator for perceived discrimination. In the following
section, the CI-CUB model is evaluated using equal weight.
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Finally, CUB models are rather flexible tools because their parameters can be related
to subjects’ covariates by means of a logistic link. In this case, the probability of selecting
the r-th category for the i-th subject is as follows:

Pr(Ri = r| yi, wi) = πi

[(
m − 1
r − 1

)
ξm−r

i (1 − ξi)
r−1

]
+ (1 − πi)

[
1
m

]
, (3)

for r = 1, 2, . . . , m and i = 1, 2, . . . , n, and
πi =

1
1 + e−yi β

ξi =
1

1 + e−wi γ

↔


logit(1 − πi) = −yi β = −β0 − β1yi1 − · · · − βpyip ;

logit(1 − ξi) = −wi γ = −γ0 − γ1wi1 − · · · − γqwiq ;
, (4)

where yi and wi are the row vectors containing the covariate values of the i-th subject.
Graphical representations of the parameter estimates for each subject profile show how
subjects’ covariates impact responses.

3. Results
3.1. Well-Being Perception

In the Italian polycentric territorial system, the SNAI [13] marks a crucial step in public
policy implementation, in which inner areas are finally considered assets worthy of targeted
interventions. Hence, particularly in peripheral areas, it is important to consider individual
perceptions of well-being and quality of life in order to design policies aimed at the local
development of such territories or at least to mitigate the conditions of marginalization that
they are experiencing.

The results of the modeling implementation concerning subjective well-being (SWBE)
are presented in some detail in this section. This provides us with the opportunity to show
several tools connected to the methodological framework of the present study. The basic
CUB model in (1) was fitted to observed responses in order to obtain a reference for further
improvements. The estimation results, computed in R using the CUB package available
from the CRAN archive, are illustrated in Table 3. The coefficients are all significant (the
corresponding Wald tests show a p-value < 0.001).

Table 3. SWBE estimation results from the CUB model without covariates (standard errors in parentheses).

Variable π̂ ξ̂ max log-lik BIC

SWBE 0.771 0.313 −3886.809 7788.747
(0.018) (0.005)

The estimated uncertainty (1 − π̂) = 0.229 and feeling (1 − ξ̂) = 0.687 depict a left-
skewed probability distribution, revealing that the respondents generally expressed very
positive evaluations of their levels of happiness or life satisfaction (Pr(R ≥ 7) = 0.636).
The graph (Figure 3) of fitted probabilities and observed relative frequencies shows good
agreement. The BIC (Bayesian information criterion [40]) is 7788.747. The model’s speci-
fication can be improved, including subjects’ covariates, in order to lower this reference
value. In particular, gender (GEND) and perceived income adequacy (PIA) can help depict
possible differences in the response patterns.
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Figure 3. Subjective well-being: observed and fitted CUB distributions.

Perceived well-being takes into account a person’s life experiences, goals, successes,
setbacks, emotions, and interpersonal relationships, as well as moral and cultural surround-
ings. In the literature, numerous contributions have found a weak relationship between
absolute income level and happiness, suggesting that perceived income adequacy could be
a better explanatory factor (see, among others, [26,41,42]). Of course, people with higher
absolute income levels do not always report income adequacy, but individuals with com-
parable absolute income levels can report different levels of income adequacy. Perceived
income adequacy includes psychological factors that underlie spending and risk decisions,
in addition to fulfilling financial responsibilities that are required to maintain or improve
living standards. For these reasons, it can provide a good proxy to describe the inequality
of efforts because it encompasses what individuals perceive as the final results of their
personal choices (such as work, education, and preferences) [43].

Including the specified covariates, the BIC value of the fitted model (5) reduces to
7133.11. The parameter estimates show that women’s uncertainty is larger than men’s,
suggesting that women’s responses are more heterogeneous. Additionally, PIA has a
negative impact on uncertainty, indicating that heterogeneity declines as perceived income
adequacy increases. Furthermore, the feeling parameter depends on gender (GEND) very
weakly, indicating that women express lower levels of subjective well-being compared to
men, while perceived income adequacy (PIA) seems to exert a strong and positive impact.

logit(1 − πi) = −yi β = 3.5178
(0.6353)

+ 0.7876
(0.3772)

GENDi − 1.0326
(0.1233)

PIAi

logit(1 − ξi) = −wi γ = −0.9576
(0.0979)

− 0.0569
(0.0387)

GENDi + 0.2424
(0.0128)

PIAi

, (5)

where GEND is a dichotomous variable, assuming a value of 0 when the category of
reference is ‘men’ and a value of 1 otherwise, and PIA is categorized in three levels (low,
medium, and high).

Moreover, Figure 4 provides graphs of (1− π̂) and (1− ξ̂) against the levels of income
adequacy (PIA) for women and men. These plots clearly illustrate the impact of both
covariates on the degree of concordance among responses (uncertainty) and feelings (re-
flecting the levels of reported well-being). Overall, there are 20 different groups (10 levels of
perceived income adequacy for each category of men and women). For each level of income
adequacy (x-axis), two groups are identified: women (red points) and men (blue points).
First of all, male and female respondents show varying degrees of concordance in their
responses concerning well-being. This variation clearly decreases as income satisfaction
increases. The groups that show the least divergence are those at the extremes of the
evaluation scale. When either women or men strongly believe that their income adequately
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meets their expectations and needs, reflected in high scores, they tend to provide very
similar answers regarding their well-being. The same attitude emerges when both women
and men perceive their income as insufficient.
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Figure 4. SWBE estimated model parameters by gender (GEND) and perceived income adequacy
(PIA): uncertainty (left panel) and feeling (right panel).

Regarding feeling, women and men have the same behaviors, and only perceived
income adequacy affects their evaluations of well-being. In particular, when respondents
state that their income is not adequate to meet their needs (PIA ≤ 3), they tend to express
negative evaluations of their well-being. Conversely, when reported PIA ≥ 8, the probabil-
ity of positive responses increases remarkably and the probability distribution of ratings is
negatively skewed. In intermediate situations, where PIA ≤ 7, a gradual transition of re-
spondents from negative to positive evaluations produces a smooth shift in the asymmetry
of the distribution. This result is consistent with the findings of Ackerman and Paolucci [24],
who implemented an approach based on ANOVA and showed that increasing levels of
income adequacy, both objectively and subjectively, make it much easier to achieve higher
levels of satisfaction in various quality of life domains.

3.2. Models for Macro-Dimensions

In this section, we present the results for all items in the survey. The results will be
described by visualizing the estimated model parameters in the parameter space. This
allows for the detection of comparable and anomalous responses to different items. For
this aim, the coordinate plane is split into four quadrants, defined by the intersecting lines
passing through (1− π) = 0.5 and (1− ξ) = 0.5. The former line indicates a completely ran-
dom choice between the components of the mixture distribution (feeling and uncertainty).
The latter line, passing at (1 − ξ) = 0.5, corresponds to symmetric distributions, suggesting
no preference for either extreme. The upper-left quadrant includes CUB distributions
where respondents are satisfied with the proposed item and state this with a low level
of uncertainty (happy and largely in accord). The upper-right quadrant contains CUB
distributions where respondents are again satisfied with the object of assessment but show
a significant degree of heterogeneity in their opinions (happy, even if not everyone agreed).
The lower-left quadrant refers to distributions where most respondents express a low level
of satisfaction with the item and demonstrate a low uncertainty (unhappy and largely in
accordance). Finally, the lower-right quadrant includes respondents who not only agree
less with the item but also exhibit a high level of uncertainty (unhappy, even if not everyone
agrees). In this case, respondents are less satisfied with the conditions that they experience,
but their evaluations are also very heterogeneous.

Furthermore, in order to summarize the responses in an aggregated and more straight-
forward form when the CUB models are very similar, we have implemented a synthetic
CUB model using uniform weights (see Equation (2)). For instance, some of the items
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concerning the macro-dimension of economic opportunities and facilities (ECC) receive
very similar evaluations, and the resulting CUB models are very similar to each other (see
Figure 5). This set of variables includes, among others, evaluations of financial services
(FINS) in the area of residence, possible advantages resulting from sustainable production
(SUST), and the impact of remote work (REMW) on community development. For this
reason, the distributions concerning this group of items are replaced by the related average
CUB model (denoted in red in Figure 5). The same technique has been applied to summarize
the ordinal variables describing individual well-being (IWB) and digitalization (DIG).

0.0 0.2 0.4 0.6 0.8 1.0

0.0

0.2

0.4

0.6

0.8

1.0

 

Uncertainty

F
e

e
lin

g REMW

CHAL

FINS

BUSSSKIL

SUSTECC

Figure 5. CUB models for individual items and the average model of items concerning economic
opportunities and facilities (red).

In the end, the final collection of models included the average CUB models for individ-
ual well-being (IWB), economic opportunities and facilities (ECC), and digitalization (DIG),
as well as CUB models for family and social relationships (RELA), community support
(COMS), community organization engagement (ENGA), seeking help/support from the
community (ASKH), public support services (SUPS), perceived overall well-being (SWBE),
and transport (TRASP).

Figure 6 shows the estimated parameters when the models do not include any co-
variates. Respondents appear to be satisfied with their way of life, both individually and
overall (IWB and SWBE, respectively), as well as the quality of their family and social rela-
tionships (RELA). All these variables are located in the upper left quadrant. These positive
opinions are quite shared, and response heterogeneity seemed modest. Moreover, COMS
(community support) and ASKH (seeking community help/support) are located in the
upper right quadrant. These variables describe the sense of solidarity and the connections
within local communities that allow people to overcome adversity. Again, respondents’
perceptions are largely positive: they acknowledge the importance of social ties, but they
are not entirely in accordance, and their responses are quite heterogeneous. Finally, par-
ticipation in local associations (ENGA) can be found in the lower right corner of the plot.
As previously stated, this indicates that the probability distribution of the corresponding
ratings is significantly right-skewed. Therefore, community participation is generally low
and the heterogeneity of responses is rather high.

These factors describe the latent dimension of social interactions, which appear to be
more related to the personal nature of relationships than collective participation. However,
further analysis will demonstrate that the use of CUB models without subjects’ covariates
only provides a broad picture of how social interactions are perceived (see Figure 6).
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As will be discussed later, when the inequality of conditions is taken into consideration,
the respondents belong to well-defined clusters with distinct behaviors.

Keeping with the visualization of the results, we observe that the lower right quadrant
is occupied by transportation (TRAN). Overall, people have a negative opinion of the infras-
tructure and transportation in their neighborhoods. The communities under consideration
reside primarily in rural regions that are situated on the periphery of the Apennines. Italy’s
road and rail networks are well-established along its coasts, but they are less developed
inland. As a result, these communities typically experience isolation, which this makes
transport an absolute necessity.

Economic opportunities and facilities (ECC), digitalization (DIG), and public support
services (SUPS) are located close to the center of the graph. These are the variables describ-
ing the respondents’ opinions about various aspects of the economic system (including
remote working, sustainable production, business preparedness, and technological innova-
tion), the role of digitalization (e.g., broadband connectivity, digital services, and digital
innovation), and facilities provided by public institutions. Their positions indicate that
the probability distribution estimated for each of these items is quite symmetric. Hence,
responses do not show a clear predominance of positive opinions against negative ones.
Nonetheless, people pay attention to these factors, which are usually instruments of terri-
torial development policies, although it appears that they are not entirely aware of their
significance or effects.

0.0 0.2 0.4 0.6 0.8 1.0

0.0

0.2

0.4

0.6

0.8

1.0

 

Uncertainty

F
e

e
lin

g

SWBE

IWB

RELA

COMS

ENGA

ASKH

SUPS

ECC
DIG

TRAN

Figure 6. Feeling and uncertainty of CUB models for all items.

The introduction of gender (GEND) as a subject covariate allows for checking whether
the inequality of opportunity has any effect on the respondents’ perceptions (see the model
formulation in Equation (4)). Figure 7 shows that for all items under assessment, feeling
and uncertainty estimates do not change substantially. Gender is a statistically significant
covariate, but the two groups, men and women, show very similar attitudes toward the
various items. Changes in the shapes of probability distributions are very small for most
items. The variations in location relative to the vertical axis are rather modest. This
implies that feelings are very similar. Only transport (TRAN) shows a remarkable vertical
variation, indicating that the two groups have different levels of satisfaction. Men appear
particularly dissatisfied with the quality of transport, whereas women, while equally
disposed to provide negative assessments, assume a less critical position. This is probably
justified by different involvement in working life and the different ages of survival of older
people. In terms of movement along the x-axis, which represents the level of homogeneity
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among the responses, most items show an increase in the estimated uncertainty parameter
when women are considered in comparison to men. This implies that heterogeneity among
women is higher than that among men. Again, a few exceptions are observed: ASKH, SUPS,
ECC, and TRAN. The most noticeable variation concerns transport (TRAN), for which the
uncertainty estimate of women is smaller than that of men. This circumstance suggests that
the women are less critical of the transport system and more likely to be in accord.

In our opinion, these findings may be useful in the development of policies for rural
regions. Implementing measures for women’s empowerment may not yield major effects
since this feature does not hold a prominent place in the construction of ideal environments
that people want.
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Figure 7. Feeling and uncertainty of CUB models by gender (red = women; blue = men).

In order to address the inequality of efforts, perceived income adequacy (PIA) has
been incorporated into the model. As previously indicated, the variable has been re-coded
so that just three groups are identified (low, moderate, and high). Figure 8 displays how
the behaviors of these three groups vary noticeably.

Those who claim to have more than enough income to meet their needs are likely to
give positive feedback on all items and agree more than the other two groups of respondents.
For this reason, the estimated feeling and uncertainty parameters occupy points in the
upper quadrants. With higher probability than other groups, they also select less critical
judgments for transport (TRAN). On the contrary, those who think that their income is
insufficient have very different perceptions about the environments in which they live.
Apart from RELA (family and social relationships) and IWB (individual well-being), which
focus on human and social connections, all other factors are concentrated in the lower-right
quadrant of the graph, where there is the highest level of discontent and heterogeneity.

Finally, the third group, whose income appears to be sufficient for their needs, is
located between the two other clusters on the graph. This group tends to provide less
positive assessments on all items than those who have a better impression of their eco-
nomic standing. This is especially true for some factors characterizing social environments
(i.e., participation in local associations, ENGA, community support, COMS, and seeking
help/support, ASKH) and subjective well-being (SWBE).

Development and support policies in these areas should aim to shift all factors in
the upper right and bottom quadrants of the graph into the upper right quadrant. Thus,
the technique presented here could provide a tool for gaining preliminary perspectives of
critical aspects on which to act in order to construct sustainable environments that align
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with residents’ needs and aspirations. It could also be used as a control tool in order to
assess whether residents appreciate implemented policies [10].
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Figure 8. Feeling and uncertainty of CUB models by income adequacy (green = high PIA;
blue = moderate PIA; red = low PIA).

4. Conclusions
Our study focused on the inner areas of Italy, which are frequently marginalized

in terms of access to essential and advanced services, resulting in significant economic
disadvantages. These regions have experienced a severe demographic decline, which has
been even more remarkable in recent years. The Italian National Strategy for Inner Areas
was designed to tackle this ongoing marginalization and depopulation by implementing
policies at the municipality level in order to increase the quality of life of local popula-
tions, improve the use of territorial capital, and increase the capacities of social, economic,
and environmental systems.

After outlining the general characteristics of Italy’s peripheral rural areas, this paper
presented the results of a tailored survey conducted in three southern Italian areas, which
have historically been characterized by structural isolation. The administered questionnaire
aimed to assess the perceptual aspects of several dimensions of social and economic
sustainability [44]. The evaluations collected from our sample of residents were analyzed
using statistical models that are suitable for opinion data. Specifically, we examined
respondents’ perceptions of their quality of life, community participation, and quality of
social relationships. The survey also assessed residents’ opinions on the services available
in their areas, including economic facilities, digitalization, and local transportation.

Our research indicates that the perception of subjective well-being in the surveyed
peripheral areas of Italy is significantly influenced by individuals’ views on their income
adequacy. In line with the literature, our research highlights a clear relationship between a
positive self-assessment of overall well-being and a strong determination to express such an
assessment [43]. As a matter of fact, people who state that they can easily make ends meet
tend to express high levels of subjective well-being, regardless of gender. The tendency
to express positive evaluations or perceptions among those who positively assess their
economic status seems to persist across all other considered items. The opposite occurs
when individuals perceive their economic conditions as largely inadequate. In the latter
case, high heterogeneity emerges, which is explainable as intrinsic indecision.

The assessments gathered through the survey imply that offering innovative services,
increasing digitalization, and providing effective transportation services are essential tools
for reconnecting rural territories to more densely populated areas, particularly in the context
of evident marginalization. Implementing public policies aimed at territorial development
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could, therefore, be crucial for enhancing quality of life and reducing inequalities. Local
governments and decision-makers could use this information to design and implement
development policies and interventions [6].

The literature [9,45] highlights that the quality of connections, both spatial and digital,
and collaboration among different community actors can generate positive feedback loops.
Specifically, enhancing basic services and providing advanced options can facilitate access
to external resources that bolster peripheral areas, especially when integrated with local
intervention strategies. Public policy initiatives and community-driven social innovation
could alleviate feelings of marginalization in these rural regions, where access to quality
services often hinges on individuals’ perceptions of their economic status. Moreover,
the relational and participatory elements arising from social interactions and collaboration
could serve as valuable assets that can be effectively harnessed.
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Appendix A. Macro-Dimensions
1. Overall Well-Being

• How strong is the level of your overall subjective well-being (SWBE)?

2. Individual Well-Being (IWB)

• How deeply do you feel a connection to the community where you reside (CONN)?
• How important do you consider residing in a small community to be for quality of

life (QLIF)?

3. Social Relationships

• How positively would you describe your relationships with members of your family
and social circle (RELA)?

• To what extent did your home community support you throughout the COVID-19
pandemic (COMS)?

• How engaged do you consider yourself to be in the community organizations operat-
ing in your area (ENGA)?

• Do you easily ask for help/support from members of the community where you live
if you are in need (ASKH)?
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• How adequate are the support services provided by public institutions in your area of
residence (SUPS)?

4. Economic Opportunities and Facilities (ECC)

• How likely do you think the spread of remote work will support the development of
the community in which you live (REMW)?

• In your opinion, to what extent is the local business and institutional framework
prepared to meet the challenges of digital and technological innovation (CHAL)?

• How adequate do you think the financial services (e.g., access to credit) are in your
area (FINS)?

• How adequate do you think the business support services (e.g., business incubators)
are in your area (BUSS)?

• How adequate is the availability of skilled labor forces in your area (SKIL)?
• How likely is it that there will be benefits in your area from sustainable/local produc-

tion that appeals to sensitive consumers (SUST)?

5. Digitalization (DIG)

• How adequate do you think advanced digital services (e.g., tech parks and research
centers) are in your area (TECH)?

• How adequate do you think digital services (such as broadband) are in your
area (BROB)?

6. Transportation

• How adequate do you think the transportation facilities and infrastructure (e.g., roads,
railways, and airports) are in your area (TRAN)?
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