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Abstract: Socio-economic inequality may be addressed at a different scale. Its impact at a micro and
macro level on very many social issues is well-known, as well as its effects on global development
being extensively reported in literature, where inequality is often seen as a clear barrier on the path to
a sustainable development. That becomes extremely critical in light of major global challenges, such as
climate change. The quantification of inequality in the different contexts, its interpretation, as well as
its impact on society at a different level are object of major interest and discussion within the scientific
community. Inspired by the famous African proverb “if you want to go fast go alone; If you want to
go far go together”, we propose an indicator—Walking Together Indicator (WTI) , based on a simple
model to foster transparency and broad communication. It relies on the statistical standard deviation
to facilitate the measurement of inequality looking at single metrics (e.g., GDP) as well as considering
broad categories (e.g., Economy) composed of multiple indicators. Despite evident limitations,
simplifications (context-less comparison among countries) and approximations (significant lack of
data), the study conducted on well-known macro indicators presents a fundamental coherence
in the result. Indeed, it shows a reducing inequality in the main trends. On the other side, the
performed computations also point out a relevant exception for the main economic indicator, which is
characterised, overall, by an increasing inequality among the considered countries. Such a contrasting
trend is partially explainable looking at the simplifications in the model, which neither considers
dependencies among indicators nor assumes weighting. The indicator provides a very encouraging
and optimistic figure. However, the recent pandemic has shown a world running at different speeds.
It advises a more conservative interpretation of the indicator as the exception related to economy
is relevant.

Keywords: socio-economic inequality; global indicators; global development; sustainable development;
socio-economic indicators

1. Introduction

Socio-economic inequality may be understood at a different scale as, in general terms,
it can exist both within and between countries. Socio-economic inequality is addressed,
directly or indirectly, in a variety of contexts and disciplines to assess its relationship with
the different aspects of life.

For instance, there is consistent worldwide evidence that people at a socio-economic
disadvantage suffer a heavier burden of illness and have higher mortality rates than their
better-off counterparts [1]. Additionally, there is a clear impact at a more generic level, where
such inequalities create a system in which people in power can very easily dominate and take
advantage of those without power [2]. Last but not least, the relationship between economy
and inequalities is the object of continuous research as even recent studies clearly show [3].

Many wicked problems are caused or significantly fostered by inequalities. For exam-
ple, one of the most serious contemporary effects of inequalities between and within nations
is the phenomenon of global sex trade or human trafficking for the purposes of sex [2].
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Looking holistically at global development challenges [4] as well as at sustainable
development, defined broadly as “an attempt to combine growing concerns about a range
of environmental issues with socio-economic issues” [5], socio-economic inequality is
currently seen as a clear barrier on the path of sustainable development [6]. In a VUCA [7]
world—i.e., in a context characterised by volatility, uncertainty, complexity and ambiguity—
contrasting the growing inequality is considered a priority [8].

The quantification of inequality in the different contexts is also a classic topic of major
interest [9]. For instance, the Gini index is a summary statistic that measures how equitably
a resource is distributed in a population, with income as a primary example [10].

In light of the current socio-economic and environmental challenges, the capability to
measure inequality in the different contexts may play a significant role as indicators are
often used to enhance and foster evidence-based strategies. At a more holistic level, it may
facilitate a more consistent analysis and interpretation. Due to the intrinsic complexity
of inequality at a socio-economic level, a heterogeneous approach to define indicators
by combining different aspects is probably more effective at expressing real trends as it
reflects the existing trade-offs. Inspired by the famous African proverb “if you want to
go fast go alone; If you want to go far go together”, we propose an indicator, Walking
Together Indicator (WTI), based on a simple model to facilitate transparency and broad
communication. It relies on the statistical standard deviation to facilitate the measurement
of inequality looking at single metrics (e.g., GDP) as well as at categories including multiple
metrics (e.g., Economy).

The proposed indicator may be applied at a different level of granularity, normally
depending on the size of the considered regions (e.g., countries or continents). Such regions
may be identified either on the basis of geographic (e.g., Balkan countries) or political
(e.g., countries) criteria. In this study, we address an abstracted view by country. As
discussed later on in the paper, this focus implies some approximation and inaccuracy,
due mostly to lack of data. However, despite not taking into account inequality within
countries, it allows a relatively in-depth analysis maintaining, at the same time, a holistic
focus. On the other side, the major limitation of the approach proposed is related to the lack
of context, as countries are considered equally without considering any contextual factor,
such as the population. However, non-compensatory aggregations are often used in the
broad context of composite social indicators [11]. We believe that, despite some possible
potentially misleading result, this approach provides a more transparent and relatively
unbiased perspective.

Similar considerations apply also to the observation time. Given the proposed method,
which is based on trend analysis, and the heterogeneous nature of the input data, it would
be advisable to consider a relatively long time-frame, ideally, at least the last 15–20 years.

The paper continues with related work (Section 2) and methodological aspects (Section 3).
The core part of the paper is composed of two sections that discuss computations and
results overview (Section 4) and discussion in context looking at the recent pandemic
(Section 5). As usual, the last section provides conclusions and an overview of possible
future work.

2. Related Work

The concept of inequality, as previously introduced, may be addressed from different
points of view. This section provides a brief summary of the related body of knowledge
with a socio-economic focus.

2.1. Socio-Economic Inequality: Well-Being and Welfare

In line with modern trends in economics, which rely on heterogeneous indicators
rather than on purely economic measures [12], a holistic understanding of inequality as-
sumes a socio-economic focus. In such an approach, income inequality and economic
growth are explicitly related to a variety of social phenomena [13]. Socio-economic inequal-
ity is present at different levels in our society [13], with a clear impact on key aspects of life
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(e.g., healthcare [14]), even looking at developed countries [14]. It becomes more and more
critical in less developed countries [15] where, in general terms, life is intrinsically more
complicated and challenging if compared with the industrialized nations.

Looking at a specific environment, typically a country, inequality may be related to
the generic well-being, understood as a fundamental human goal to have our lives going
well [16]. Well-being normally refers to feeling good and functioning well [16]. Research
findings on the impact of income inequality to subjective well-being (i.e., life satisfaction
and happiness) remain inconclusive [17], at least in general terms. It is also largely assumed
that individual well-being depends on many dimensions of life [18]. However, when
well-being is approached at a social level [19], the intrinsic relationship with inequality
becomes somehow evident, yet complicated to quantify in an objective and generic way.

It naturally leads to welfare [20], which is conceptually different from well-being
as it normally emphasises on governments’ actions to improve social well-being. In-
deed, inequality and welfare are considered to be intrinsically correlated [21], especially
in a globalised context [22] and within less developed countries [23]. Additionally, a
consistent number of studiers in literature address the nexus of inequality, welfare and
poverty [21,24–26], as well as on the direct impact on healthcare [27–29].

2.2. Global Development and Sustainable Future

Looking at inequality in terms of global development implies a more holistic view that
broadly addresses the idea that societies and countries have differing levels of economic or
human development [30]. Such a focus points out a generic inequality rising in a global
economy [31] , as well as the concept of global inequality [32]. Aiming at a sustainable
future [33], the concept of sustainable global development and its goals and challenges
become central. It is commonly understood as a development in which “current generations
should meet their needs without compromising the ability of future generations to meet
theirs” [34].The role of inequality towards a sustainable future is the object of continuous
study and discussion [35,36].

2.3. Income Inequality and beyond

Most studies on inequality assumes the Gini coefficient, which is, indeed, considered
the most popular method. Many studies address income inequality within a given country
(e.g., [37,38]) or in a given context, such as the developing countries [39]. Such studies are
extremely valuable as they allow to identify and explain complex relationships with social
trends and phenomena including, among others, mental illness, violence, imprisonment,
lack of trust, drug abuse and poor educational performance [40]. The relevance of the
topic suggests a deep investigation on causes and consequences [41] as well as a need for
standardization [42].

In a context of re-iteration of the importance of studies on income inequality, this work
addresses a more holistic concept of socio-economic inequality resulting form a multi-criteria
approach involving heterogeneous data. The target indicator wants to provide a concise measure
of inequality at a socio-economic level by combining heterogeneous indicators.

3. Methodology and Approach

This section aims to provide an overview of the methodological aspects with a fo-
cus on major simplifications and limitations. Additionally, the section deals with the
approximations applied as their impact on the main findings is briefly discussed.

3.1. Indicators and Categories

Looking at the construction and adoption in fact of composite indicators, the selection
of single indicators plays a key role and, depending on a given intent and extent, may be
object of controversy and dispute among the different stakeholders (typically policy-makers,
academics, the media and other interested parties) [43].
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Although there is no systematic method to identify a set of indicators that can exhaus-
tively reflect the broad socio-economic context, a number of principles have been recently
established [43]. In the context of this work, indicators have been selected in line with the
following considerations/criteria:

• Input indicators are well-known, extensively discussed in literature and adopted in practice;
• Input indicators are publicly available;
• Input indicators have a clear semantic. Each indicator should provide a measure of

one single concrete aspect. Therefore, composite indicators are not considered;
• The number of considered indicators should be minimised to foster transparency

and clarity. Indeed, a larger number of indicators does not provide necessarily more
knowledge or a more exhaustive support for analysis.

• In the limits of the possible, selected indicators should have a minimum overlapping,
meaning they should focus on different aspects.

From a data point of view, this study relies on the macro-indicators reported in Table 1.
As shown, raw data are organised according to a soft classification in order to enable a
more structured analysis and focused discussion.

Table 1. Indicators by category.

Indicator Source

Economy

E.1 GDP x capita [44]
E.2 Unemployment Rate [45]
E.3 Extreme Poverty Computations based on [46]

Healthcare

H.1 Life Expectancy [47]
H.2 Hospital beds (×1000 people) [48]

H.3 Children Mortality-Mortality rate, under-5 (per
1000 live births) [49]

Resource

R.1 Military expenditure (% of GDP) [50]

R.2 Government expenditure on education, total (%
of GDP) [51]

Violence

V.1 Intentional homicides (per 100,000 people) [52]
V.2 Suicide mortality rate (per 100,000 population) [53]

Intuitively, the proposed categories may present inter-dependency and overlapping,
as most indicators could be associated with more than one category. Indeed, the assessment
of possible inter-dependency and overlapping from a theoretical and empirical perspective
is commonly object of interest within the community (e.g., [54]).

In the specific context of this work and at a more conceptual level, the arbitrary
proposed categorization does not have an actual impact on the final results as the study is
designed according to a holistic approach. However, from a more practical perspective,
the categorisation is absolutely relevant as the measure object of study can be provided
for single indicators, as well as by category or even as a holistic measure. Therefore, the
composition of each category becomes relevant. In general terms, we believe that an
analysis by category supported by fine-grained measures provides an appropriate level of
abstraction that should facilitate an effective and relatively smooth communication.

In summary, the proper selection of meaningful indicators and their classification does
not play any role in the indicator design but, at the same time, are critical to its application.
Ideally, and in line with selection criteria, the set of considered indicators should be minimal
and only indicators that provide an actual added value in scope should be selected. We
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believe the selected categories and indicators as in Table 1 may be considered an acceptable
trade-off between exhaustiveness and availability.

3.2. Metrics

Given a set of indicators of interest measured for different regions in a certain time
range, the Walking Together Indicator (WTI) is based on the computation of a classical
statistical metric, the standard deviation (Equation (1)).

σ(i, t) =

√
∑(xi,c,t − µi,_,t)2

C
(1)

In the equation, xi,c,t is the value of the indicator i at time t for the region c, while C is
the number of considered regions. Finally, µi,_,t is the mean value of the indicator over the
different regions at the time t.

According to the standard deviation definition, in this specific case, lower values
indicate a small inequality among regions on an indicator, while larger values are associated
with a more significant inequality. The ideal case (null standard deviation) corresponds
to a total absence of inequality. Realistically, a positive performance assumes a declining
trend of the standard deviation in the observation time.

In theory, trends are not sensitive of absolute values. However, WTI results from
heterogeneous data. Therefore, in order to facilitate a homogeneous representation, WTI is
computed by assuming a normalised metric (Equation (2)). There are different techniques
that can be applied to normalise composite indicators (e.g., [55,56]). WTI adopts a simplified
approach with values between 0 and 1.

The interpretation of the normalised indicator is completely different from the standard
version as 0 is equivalent to the minimum inequality value in the considered period, while
1 is associated with the maximum inequality value observed in the same period.

WTI(i, t) = σN(i, t) =
σ(i, t)− min(σ(i, _))

max(σ(i, _))− min(σ(i, _))
(2)

3.3. Approximations

Despite the adoption of a simple method applied to secondary data, a number of
approximations are intrinsically needed, with an impact on the accuracy of computations.

Indeed, rather than performing computations on a selected number of countries
based on data availability, we prefer to systematically compute data for all countries by
considering all available data in the original datasets. Major approximations are related
to missing data, meaning that not all data requested by an accurate computation are
effectively available.

Missing data are related to both dimensions of analysis as the different indicators are
not always available for all countries and for all time slots. In this specific case, we are
pretty confident that such approximations generate a relatively minor deviation that does
not alter fundamental results. The detail on specific missing data points is not provided as
part of the result and associated analysis.

4. Understanding and Measuring World Inequality: WTI

This section presents the computation of WTI from raw data. The analysis is performed
by category (Table 1) against the trends of the original indicators in the period of observation.
Each sub-section addresses a specific category by providing an overview of the data
underlying the computation and, then, the computational result for that category. A more
generic discussion of results is proposed later on in the final part of the paper.
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4.1. Economy

Economic inequality was assessed by considering three different well-known indica-
tors as per Table 1: GDP × capita, Unemployment rate and Extreme Poverty—i.e., the share of
population living in a given country with a very low income.

As expected, regardless of global trends, the GDP x capita points out a strong economic
inequality (Figure 1a). The related WTI reported in Figure 2 clearly shows a concerning
trend as such an inequality has been increasing almost constantly with lower values
corresponding to the beginning of the observed period and higher values associated with
the pre-pandemic period. On the other side, unemployment (Figure 1b) and extreme
poverty (Figure 1c) propose an opposite trend (Figure 2), with a fundamentally declining
inequality in the observed period.

The combined computation (average value) also reported in Figure 2 refers to the
average value of WTI for the considered economic indicators. Assuming an equal weight for
all components, in quantitative holistic terms, the economic inequality has been decreasing
in the last 20 years with WTI reduced from 0.62 (2000) to 0.37 (2019).
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Figure 1. Overview of the considered economic indicators. Green lines represent the values asso-
ciated with single countries, while the red line shows the average value. (a) GDP × capita [44];
(b) Unemployment Rate [45]; (c) Extreme Poverty (computations based on [46]).
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Figure 2. WTI—Economy. It results from computations on the raw data reported in Figure 1. The
combined value is the average of the WTI for the different indicators.

4.2. Healthcare

The healthcare category includes currently three different indicators: Life Expectancy,
Children Mortality and Hospital Beds. While the first two indicators aim to provide a very
generic assessment of healthcare in a given country in context, the number of hospital beds
available pretends to measure, always in very generic terms, the capability of the healthcare
infrastructure as in other studies [57]. Currently available data are reported in Figure 3a–c.
Unfortunately, the indicator related to hospital beds is available for a relatively limited
number of countries and presents a significant amount of missing data.

The average values show a very positive trend for life expectancy (which is increasing) and
for children mortality (which is decreasing) over the period of observation. A clear assessment
of the healthcare infrastructure is not possible due to missing data. However, the trend seems to
be negative (less hospital beds available) until 2017 and, then, positive in 2018.
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Figure 3. Overview of the considered healthcare indicators. Green/orange lines represent the values
associated with single countries, while the red line shows the average value. (a) Life Expectancy [47];
(b) Hospital Bed [48]; (c) Children Mortality [49].
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In terms of inequality (Figure 4), life expectancy and children mortality propose both an
ideal pattern, with a progressive decrease over the period. The indicator related to hospital
beds presents an unclear pattern with a mostly positive trend since 2012. Overall, the
category is characterised by a decreasing level of inequality with a significant uncertainty
inducted by missing data.
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Figure 4. WTI—Healthcare. It results from computations on the raw data reported in Figure 3. The
combined value is the average of the WTI for the different indicators.

4.3. Resource

Under the resource category, we consider indicators that aim at understanding how
available resources are adopted in a given political context. In this specific case, we selected
two different indicators which deal with expenditure on education and army, respectively.
While the former investment may be understood as a social benefit, the latter represents a
concerning trend reflecting a world in which there is still place for war.

Looking at raw data (Figure 5), both indicators present a stable average value in the
period with expenditure on education that nearly doubles military expenditure.
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Figure 5. Overview of the considered indicators in the category Resource. Green lines represent the
values associated with single countries, while the red line shows the average value. (a) Expenditure
on education [51]; (b) Military expenditure [50].

WTI for education (Figure 6) shows several fluctuations in the period but a very
similar value at the two extremes (0.28 and 0.26). WTI for military expenditure (Figure 6)
proposes a quite different pattern as maximum inequality is in 2000 with a clear reduction
in 2020 (0.11).

The interpretation of WTI for this category is much less linear than for the previously
proposed ones. Indeed, in an ideal case, we would like, first of all, to appreciate a clear
decrease of military expenditure and a large increase in social investment. An alignment
of purpose (decreasing WTI) would be an additional indicator of a growth in the right
direction. Currently, the first condition is not clearly reflected in numbers, so the positive
trend of WTI is probably less relevant than in other categories.
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4.4. Violence

The category aims to capture a broad understanding of violence defined by WHO as
“the intentional use of physical force or power, threatened or actual, against oneself, another
person, or against a group or community, which either results in or has a high likelihood of
resulting in injury, death, psychological harm, maldevelopment, or deprivation” [58].

Due to the complexity of the concept and of its huge social impact, a large number
of indicators should be considered. In order to keep the analysis as simple as possible,
we selected two main statistics which aim to measure violence against others (intentional
homicides) and self-harming (suicide rate).

The two selected indicators present a similar pattern with absolute trends averagely
showing less violence (Figure 7a,b). This positive trend is clearly identifiable also at level
of inequalities (Figure 8) that have been decreasing in the last few years.
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Figure 7. Overview of the considered indicators in the category Violence. Green lines represent the
values associated with single countries, while the red line shows the average value. (a) Intentional
homicides [52]; (b) Suicide mortality rate [53].
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Figure 8. WTI—Violence. It results from computations on the raw data reported in Figure 7. The
combined value is the average of the WTI for the different indicators.

5. Discussion and Recent Lessons

A summary of the computation results is proposed in Figure 9, which reports the
average value of WTI for each considered category. As previously discussed, all categories
present a relatively consolidated trend pointing to a fundamental reduction of inequality.
This pattern is clearly visible looking at the average value among the different categories
(“Overall” in the figure).
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Figure 9. Result overview. The average value of WTI for each considered category is reported, as
well as a combined indicator resulting from the different categories highlighted in red.

The conducted analysis presents a clear dependency on the selection of indicators
and on data availability. Additionally, it relies exclusively on macro-indicators that are
considered independently. Existing dependencies are not properly considered as their
modelling and quantification could be extremely complex, if not impossible. Multiple
different interpretations are possible, especially in a continuously evolving context; in the
next sub-sections, we focus on two concrete reflections.
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5.1. One Single Significant Anomaly

Despite the limitations addressed in the previous sections, the main trends seem to
clearly indicate a scenario characterised by a fundamental reduction of inequalities in the
different categories. Holistically, in the context of this work, that is equivalent to a world
that is starting to “walk together” towards the direction of a socio-economic [59,60] and,
eventually, also environmental justice [61–63].

However, also within the boundaries of this optimistic interpretation, it is impossible
to not consider an evident anomaly related to the main economic indicator (GDP × capita)
which shows an opposite trend.

The limitations of GDP are well known and have been extensively discussed in the
literature (e.g., in [64,65]) and are an object of constant debate [66]. However, even in light
of such considerations, it is conceptually complicated to think in a world that seems to
walk together according to a number of parameters that largely depend on economy, while
the economy itself goes in the opposite direction.

Contrasting trends while considering multiple indicators is fairly common (e.g., [67]).
However, in this specific case, the important simplifications in the computational model
in terms of dependencies and lack of weighting may have played a role to lead to such a
contradiction. On the other hand, weighting the different indicators or categories [68] might
introduce some bias, while, as previously mentioned in the paper, dependency implies
much more complexity in the model.

5.2. Lessons from COVID-19

An additional concern, mostly in line with previous considerations, is related to the
recent pandemic that has generated a global crisis [69]. Such an emergency can also be
viewed as a kind of stress-test for our international community and society [70]. Along
the different phases of the pandemic [71], huge differences among countries and regions
emerged in the capability to respond to crisis [72] and recover [73].

The pandemic has also shown the fragility of the system. Indeed, although a global
crisis—such as a pandemic—rarely affects all people in a uniform way [74], inequality could
be considered as one of the major enablers [74]. In such a dramatic situation, the dangerous
myth “COVID-19 does not discriminate” does not actually reflect a reality characterised by
an increased vulnerability of those most socially and economically deprived [75].

The relationship between pandemic and inequality is an object of research interest.
Indeed, unequal impact of COVID-19 on individuals, communities and nations is a fact
often suppressed or invisible [76]. Recent studies address how the pandemic has revealed
and worsened the social and economic inequalities that have emerged over the past several
decades [77]. Additionally, COVID-19 revealed multiple inequalities [78]. An analysis at a
country level presents several controversial issues, such as the trade-off between lives and
income, as well as on the actual trend of international income inequality [79].

Specific mention is deserved by the access to vaccines which set up a challenge in global
allocation [80]. While the most developed countries were dealing mostly with vaccine
hesitancy [81] rather with the availability itself, less developed countries faced serious
difficulties as most of the vaccines were reported to be reserved by wealthy nations [82].
This is a clear example of a world running at different speeds.

6. Conclusions and Future Work

Walking Together Indicator (WTI) is based on a simple model to foster transparency
and broad communication. It relies on the statistical standard deviation to facilitate the
measurement of inequality looking at single metrics (e.g., GDP), as well as at categories
including multiple metrics (e.g., Economy).

Despite evident limitations (contextless comparison among countries), simplifications
and approximations (significant lack of data), the study conducted on macro indicators
presents a fundamental coherence in the result that shows a reducing inequality for all
considered indicators with the exception of the main economic indicator. Therefore, the
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mainstream trend, resulting from the analysis of single macro-indicators, presents an
encouraging and optimistic outlook, but a deeper analysis points out possible different
interpretations. Indeed, such a contrasting trend associated with the main economic
indicator is partially explainable looking at the simplifications in the computational model,
which neither considers dependencies among indicators nor assumes weighting. However,
looking at the lessons learnt from the recent pandemic, which has shown a world running
at different speeds, a more conservative interpretation of the indicator is probably the
most advisable.

Future work will aim mostly to overcome current limitations, while keeping a simple
and intuitive approach. MCDA techniques [68] could contribute to further enhance analysis
capabilities, as well as modelling uncertainty and dependencies among indicators could
foster a more contextual framework. Last but not least, a knowledge-based approach could
increase dynamism via customisation, flexibility and re-use.
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