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Abstract: The literature formed around the concept of sustainable development emphasizes that its
achievement depends on how its dimensions evolve. Considering that the economic dimension is not
an end in itself, but a means for achieving the other two dimensions, we concentrated on the relation
between environment and society. Using the framework of Sustainable Society Index, we applied path
analysis for identifying the effects of human wellbeing components on environmental wellbeing for
71 countries around the world in 2016. The countries were grouped into two groups—factor-driven
and innovation-driven economies—according to Global Competitiveness Report. The main results
revealed that once the society develops, the pressure upon the environment tends to move from the
necessity of offering the basic human needs to the one regarding superior societal needs. While the
least developed nations have to pay attention especially to population growth, safe sanitation and
health as primary channels of better protecting the environment, in the case of the most developed
countries, the main directions of environmental improvement may be education and good governance.
Thus, a high environmental concern has to be cultivated in the development process, whichever its
stage, but with distinct directions of action, as shown by this study:.

Keywords: environmental wellbeing; human wellbeing; stages of development; path analysis

1. Introduction

Development represents the co-evolutionary process between knowledge, values, organizations,
technology and environment; along its evolution, each of these components is linked to the others,
determining also their modification at diverse levels [1] (p. 71). This perspective helps a better
understanding of the problem of human interactions with the environment, emphasizing that it is not a
simple [1] (p. 72) but a very complex relation, which needs extremely profound and attentive analyses.
As Wackernagel and Rees [2] (p. XI) emphasized, environmental crisis is especially a behavioral and
social one, the recognition of this assumption being the first step in the process of reducing human
ecological impact. Taking this into consideration, and also the fact that the economic dimension is
not an end in itself, but a means for achieving the ends of the other two dimensions of sustainability,
i.e., the human and the environmental one, stress has been laid in this paper on the relation between
environment and society, with its performance in terms of food and drink sufficiency, safe sanitation,
education, health, gender equity, income distribution, population growth and good governance [3].

In this way, we support the view of a strong sustainability from the perspective of the necessity
to protect the environment that, in our opinion, cannot be considered as possibly substituted by
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the human-made capital, as the neoclassical perspective of weak sustainability supports [1,4-6].
We encourage the alternative in which the human-made capital, with its main goal of satisfying
human needs and, thus, of improving individuals’ standard of living, should be implemented and
developed with an extensive orientation towards environmental protection. This endeavor assumes
finding of proper eco-friendly solutions in order to avoid the negative environmental consequences on
both the short and long run. While this may seem extremely difficult (even utopic or idealist) to put
into practice, although desirable, largely stated within the academic literature devoted to sustainable
development [7-11], this important goal also represents the motivational basis of our study. We do not
fix such an ambitious objective of finding the main key solutions, but we try to observe the principle
components of human wellbeing that (still) register a negative effect upon environmental wellbeing
and its components, while also bringing into discussion the perspective of national development and
its implications regarding the environment. In this way, we follow the same rationale of environmental
Kuznets curve, yet take into consideration the social and not the economic dimension, and expect that
improving its levels should lead to a higher demand for environmental quality, progressively reducing
environmental deterioration. Thus, we analyze the effects of human wellbeing on environmental
wellbeing in different stages of country development, considering that, once a society develops,
its awareness on environmental problems should be more prominent, which, in time, is able to translate
into improved levels of environmental quality. More concretely, we try to understand whether human
wellbeing components register different effects on environmental wellbeing and its components as a
function of the level of national development.

In this respect, we start from the well-known assumption that obtaining an acceptable standard of
living for citizens generally assumes to sacrifice, to some extent, the environment. Evidence regarding
this issue is manifest and abundant in the literature devoted to it [2,12-16]. In this context, our analysis
starts from this premise, established as our first hypothesis:

Hypothesis 1 (H1). The level of human wellbeing generally has a negative influence on the level of environmental
wellbeing.

Moving on, in order to better understand where the potential gaps of this issue occur, we proceed
to compare the relation between the two dimensions of sustainable development in terms of stages
of development, as The Global Competitiveness Report [17] divides the countries of the world.
Considering that our focus is on observing a relation that, at general level, is expected to be negative
(according to our first hypothesis), we aimed to comparatively analyze this relation in the context of
opposite stages of countries’ development, divided accordingly to two criteria: (1) the level of GDP per
capita at market exchange rates and (2) the share of exports of mineral goods in total exports (goods
and services). In this respect, we shall further focus on comparing the factor-driven (i.e., the countries
from the first stage of development) and innovation-driven economies (i.e., the countries from the
third stage). In line with well-known economic theory of stages of development, and as the Global
Competitiveness Index (GCI) also assumes, in the first stage, the economy is factor-driven, meaning
that the process of competing is based on its factor endowments, primarily unskilled labor and
natural resources [17] (p. 37). In this way, in this first stage of development, keys to assure an
increasing path of development are especially the following pillars of competitiveness: (a) institutions;
(b) infrastructure; (c) macroeconomic environment; and (d) health and primary education; while
for the last group, they are: (a) business sophistication and (b) innovation pillars [17] (pp. 37-41).
As countries move into the innovation-driven stage, the high wages and the associated standard of
living have to be sustained through the type of businesses able to compete with the most sophisticated
production processes and through high levels of innovation [17] (p. 37), extensively depending on
research and development and on a highly educated labor force. Taking into consideration the fact
that the developed countries attained a high level of progress in terms of GDP and other related
socio-economic dimensions, it is presumed that they exploit their relation to the environment in a



Sustainability 2020, 12, 8106 3 of 26

specific and particular manner. Accordingly, in the context in which the less developed countries
have to firstly concentrate on issues that have been successfully attained by the most developed ones,
our attention focuses on the manner in which the environment is affected by the process of acquiring
human wellbeing. Is it differently affected in terms of development stages? Which are the main pillars
of human wellbeing that directly affect environmental wellbeing depending on the societal stages of
development? Which are the main channels of improvement permitting to attain a higher level even in
the case of innovation-driven economies? Is it possible to observe some beneficial issues that the less
developed countries should take into consideration as examples to follow? To answer these questions,
our second hypothesis is divided into two other secondary hypotheses closely related to one another,
as follows:

Hypothesis 2a (H2a). The level of human wellbeing has a negative influence on the level of environmental
wellbeing in the first stage of development, constituted by factor-driven economies.

Hypothesis 2b (H2b). The level of human wellbeing has a negative or even insignificant influence on the level
of environmental wellbeing in the third stage of development, constituted by innovation-driven economies.

On the basis of these two hypotheses, the next step aims at deeply investigating the influence of the
main categories of human wellbeing (i.e., basic needs, personal development and health, well-balanced
society) upon environmental wellbeing. More than that, going deeper, we intend to observe the influence
of their indicators—basic needs (sufficient food, sufficient drink, safe sanitation), personal development
and health (education, healthy life, gender equality), a well-balanced society (income distribution,
population growth and good governance)—on environmental wellbeing, expecting to obtain different
results that could generate useful conclusions regarding the relation between human and environmental
wellbeing in different stages of country development. In this context, the first part of our third
hypothesis is:

Hypothesis 3a (H3a). The main categories of human wellbeing (i.e., basic needs, personal development and
health, well-balanced society) influence the environmental wellbeing in different ways, their effects also differing
in terms of stages of national development.

Moving on, observing the effects of the categories of human wellbeing on each category of
environmental wellbeing may be useful because it may represent the basis of some possible political
recommendations for improving the care for environmental conditions. In this way, the second part of
our third hypothesis is:

Hypothesis 3b (H3b). The categories of human wellbeing (i.e., basic needs, personal development and health,
well-balanced society) influence the categories of environmental wellbeing (i.e., natural resources, climate and
energy) in different ways, their effects also differing in terms of stages of development.

In this way, anthropological environmental degradation becomes central by the effort made for
observing the relations between (1) human and environmental wellbeing, (2) categories of human
wellbeing and environmental wellbeing, and (3) indicators of human and environmental wellbeing,
opting for an analysis advancing from general to particular aspects, in order to profoundly understand
the main social drivers affecting the environment.

The paper has five sections. After the introductory section, Section 2 presents the general
framework of the literature on the relationship between environmental and human wellbeing. Section 3
is comprised of the description of the data and used methodology. The results are presented in Section 4.
The paper ends with discussions and conclusions in Section 5.
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2. The Environmental and Human Wellbeing Concern: Main Peculiarities

Chapin III et al. [18] (p. 234) remember the extensively large alteration of global environment
caused by humans, who, by their irrational ways of attaining growth objectives, changed the global
biogeochemical cycles, transformed the land and enhanced the mobility of biota. Anthropological
environmental degradation is also evidenced by Wackernagel and Rees [2] (p. XI), who consider that
the environmental crisis is especially a behavioral and social one. In this way, as Constanza et al. [1]
(p. 56) mention, humans are responsible for understanding their role in relation to the environment,
which has to be sustainably managed.

In this regard, we turn our attention to Environmental Kuznets Curve (EKC) that posits an
inverted-U relationship between pollution, as a representative indicator for environmental degradation,
and economic growth (e.g., [19-26]). As [19] (p. 149) already mentioned, numerous theoretical
and empirical papers have considered this broad relationship between economic development and
environmental quality. The same assumption is valid nowadays, when it still represents a central point
of interest for the economists preoccupied with the environment and its problems (e.g., [22,27-32]) in the
context in which its analysis may contribute to a better understanding of the development process as a
whole and may also represent a useful tool for outlining environmental political approaches. In our
study, replacing the economic dimension with the social one, we intend to understand the relationship
between human wellbeing and environmental wellbeing in opposite stages of development, i.e., the first
and the last stage. This comparison is made with the aim of offering the strongest differences in terms
of socio-environmental challenges on totally distinct levels of national development. The human
wellbeing, once the GDP grows, is more and more improved through education, sociality, empathy,
equality of chances, culture and attention to external facts, such as public goods, with a higher
awareness of the necessity of protecting them for the sake of general wellbeing. In the literature,
these facts are highlighted, emphasizing also the fact that people value environment more highly in the
developed countries contrary to the developing ones, where jobs and income are the center of personal
actions ([19] (pp. 147-148), [21] (p. 432), [24] (p. 174)). In this way, in the context of a higher concern
and of an increased research knowledge about environmental quality and regulation [19] (p. 152),
in the last stage of development, we expect to find out different relationships between the components
of social and environmental wellbeing. Thus, it is possible to emphasize the fact that these relations
register progress in terms of their peculiarities from one development stage to another and that it is
not a static process. We expect our results to reveal that some social components, like attaining the
basic needs, seem to be primordial and negatively affect environmental wellbeing in the first stage,
while, in the case of developed countries, other components, especially the ones regarding personal
development and well-balanced society (in terms of education, gender equality, income distribution or
good governance), would represent more important causes of environmental degradation than offering
the basic needs. In this respect, we point out that, from our point of view, social wellbeing, as an end
of the economic dimension, should be put in the center of the discussion when the environment and
its quality are analyzed, following the same rationale of the environmental Kuznets curve. We also
think that, considering the components of social wellbeing (issues regarding basic needs, personal
development and health and regarding well-balanced society) [3], this approach would create less
polemics, as it addresses a more stable, more clear and logical relationship.

Moving on and pointing out that human and nature need co-integration [33], the actual issues
regarding the environment become more and more complex [34] (p. A43), representing important
threats to human wellbeing [35-38]; the crucial moment of learning how to advance without producing
negative environmental side effects has arrived [8] (p. 17). Trying to respond to these concerns,
we shall analyze (1) environmental wellbeing and its indicators, such as: biodiversity, renewable water
resources, consumption, energy use and savings, greenhouse gases and renewable energy in relation
to (2) human wellbeing and its indicators: sufficient food and drink, safe sanitation, education, health,
gender equality, income distribution, population growth and good governance. This approach follows
the main indicators of the Sustainable Society Index [3] and also two of the three areas of capital used
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and developed for general wellbeing [39] (p. 8) described by the Belgian Federal Planning Bureau
(2005). Thus, in the next paragraphs, we present the environmental wellbeing components, focusing
on their main peculiarities and also on the aspects that substantially contribute to the major concern
of general environmental degradation. In addition, we point to some characteristics of each human
wellbeing component and mark some findings of previous studies regarding the relation between
them and the environment.

2.1. Environmental Wellbeing
(1) Biodiversity

The loss of biological diversity, or, in its abbreviated formulation, biodiversity [40] (p. 3), represents
a major concern worldwide [13,18,40,41], the reduction of its rate and averting its dangerous change
becoming an international essential goal [41] (p. 277). As Chapin III et al. [18] (p. 234) suggest,
alteration of the global environment caused by human actions determined essential negative changes
in biodiversity, damaging ecosystem processes and changing their capacity of resilience. In response
to these problems, some requirements have to be implemented, regarding major changes in policy
and human behavior [18] (p. 234), possibly regulated by means of political tools [18] (p. 241). In this
respect, one of the main issues is of understanding the effects of human wellbeing components upon
biodiversity, expressed by two sub-indicators: the 10-year change of forest area and the size of protected
land areas as percentage of the total land area of a country [3].

(2) Renewable water resources

Water is one of the basic elements that support life on the planet, being indispensable to every
form of life and to every human activity [42] (p. 290). In addition, a sustainable water resource
system is the one able to satisfy the changing demands without system degradation [43] (p. 43).
Unfortunately, as Mariolakos [44] (p. 147) suggests, one of the greatest problems of human society
is the one related to water shortage, its main causes being: (i) demographic explosion, (ii) rising of
living standards, (iii) short-term climatic changes, and (iv) management of water resources. In this
way, in the supply-demand interaction, there is an increasing emphasis upon water management
for reducing the demand [45] (p. 219). More than that, water sufficiency is not only a quantitative
problem, it is also a qualitative one as, in cases of high pollution, it becomes inadequate as water
supply [44] (p. 148). This is why attention should be paid to the factors that may affect the renewable
water resources, which are expressed by an indicator measuring the water consumption per year as a
percentage of the total available renewable water resources, including internal and external (flowing
in from neighbor countries) water resources, with a calculation criteria comprising municipal water
withdrawal, industrial water withdrawal and agricultural water withdrawal [3].

(3) Consumption

It is known that, if the biophysical limits are exceeded, then our path is not a sustainable one
anymore, and also that ecological footprint is “an indicator of the degree to which biophysical limits
have been approached or exceeded” [46] (p. 342)—the reason for including this indicator in the
measurement of environmental wellbeing is evident. Thus, in some ways, ecological footprint may
be considered an indicator for sustainability. It also may transmit information in terms of “fairness
of consumption” [47] (p. 393) because it enables the estimation of resource consumption and waste
assimilation requirements of a defined human population with the corresponding productive land
area [2] (p. 9). According to the Sustainable Society Index, consumption is measured in terms of
ecological footprint minus carbon footprint, the explanation being that it is already included in this
index by the emission of greenhouse gases [3].
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(4) Energy use

Although it is difficult to formulate a complete definition for energy, which is known to embody
different meanings, its generally agreed description is “the capacity to do work” [48] (p. 2). The problem
is the well-known fact of energy that decreases in quality, although it is never destroyed, and that ends
up as waste heat [48] (p. 3). Energy pervades all sectors of society, i.e., economics, labor, environment,
international relations, in addition to our own personal lives, in terms of housing, food, health,
transportation, recreation and more [49] (p. 2). In the context in which it is fundamental to social
development [50] (p. 1), with four primary uses: industrial, residential, commercial, and transport [48]
(p. 9); [3], it is facile to understand why its efficient use is a major global concern [51] (p. 3). The general
political intent is to change the current patterns of energy use and, to this end, it is essential to deeply
understand the trends in energy efficiency and the other factors with significant influence upon
energy consumption [51] (p. 16). As Hill et al. [50] (p. 2) mention, there has always been a close link
between social development and energy use, but it is possible to escape from this vicious circle through
innovation at this level; our study attempts at exactly analyzing this relation in terms of comparative
stages of national development.

(5) Energy savings

In the countries that have become aware of their resource scarcity, specific targets are set, with
the main goal of reducing the consumption of energy [3] and thus of registering increasing savings at
this level. The literature makes a distinction between the behavioral and technical measures of energy
saving [14,52]. In this context, as Poortinga et al. [53] (p. 49) mentioned, the most important element
that seems to influence the acceptability of energy-saving measures is the energy-saving strategy.
In addition, the attempt at designing new processes for energy savings is determined by concern in
terms of higher yield of the process, lower consumption of natural resources and a higher economic
performance [54] (p. 219). In this way, it seems that human actions are closely related to this indicator,
being able to determine, as a function of the directions chosen to follow, whether its levels become
higher and higher or, on the contrary, whether the tendency of a largely unreasonable consumption is
maintained. Many studies have analyzed the relation between, on one hand, social and psychological
factors and, on the other, energy-saving behavior [14,53,55,56], while others focused on the importance
of social processes [57]. Adding to this, our study aims at observing the effect of the components of
human wellbeing on energy saving and at understanding the main differences in terms of stages of
development. More than that, as Abrahamse and Steg [58] (p. 719) emphasize, while the finding that
households with higher incomes use more energy may be self-evident, from a different perspective,
this type of households has more possibilities to adopt expensive energy-saving measures, thus being
able to substantially reduce energy consumption. Extensively, we want to investigate this aspect at a
higher level, in terms of stages of development.

(6) Greenhouse gases

As evidenced by Matthews et al. [59] (p. 288), the drivers of global change have to be set in
the context of the changes also occurring in the atmosphere, showing that, although the term of
sustainability is often used as implying some semi-equilibrium state, the atmosphere is unlikely to
attend it over the next 200 years. In this respect, greenhouse gases, measured with an indicator using
the common measure for Emission of Greenhouse Gases, i.e., the amount of emitted CO,—other GHG
emissions, like CH4, N,O, HFCs, PFCs and SFg, not being included in it [3]—is by far the most essential
factor contributing to the lack of equilibrium in the atmosphere, producing the global warming threat
today [12] (p. XIV). Although its effect on Earth is a natural one, without which life as it exists
today would not be possible [12] (p. XIV), since the Industrial Revolution this natural effect has been
negatively influenced by human interface [12] (p. 10). In this context, it is important to find out the
effects of human wellbeing dimensions upon it and, in this way, to directly respond to the issue.
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(7) Renewable energy

Energy supply from renewables is an essential component in the strategy of every nation,
especially of those whose responsibility for the environment and sustainability is present to a large
extent [60] (p. XI). It expresses the share of energy produced by renewable sources as the percentage of
the total energy (TPES, Total Primary Energy Supply), including hydro, geothermal, solar photovoltaic,
solar thermal, tide, wave, ocean, wind, solid biomass, gases from biomass, liquid biomass and
renewable municipal waste [3]. Renewable energy represents the type of “energy obtained from
natural and persistent flows of energy occurring in the immediate environment” [60] (p. 7), and it
is unexhausted, while the fossil and nuclear fuels are running lower every day [61] (p. 78). Due to
the obvious benefits of such type of energy, i.e., jobs, new industries and exports, energy security
and climate and environmental protection [61] (p. 76), Mallon [62] (pp. 5-13) mentions five myths
regarding it, as follows: (1) the technical myth—the price of renewable energy will be reduced
by technical breakthrough; (2) the myth of the righteous—a good idea will always prevail and
intervention is unnecessary; (3) the hands-off myth—government intervention only undermines the
proper working of markets; (4) one money myth—renewable energy is more expensive than thermal
power; (5) the other money myth—because renewable energy is more expensive and capital-intensive,
what best governments can do is to throw money at the problem. Anyway, the problem of finding
solutions for an increasing amount of energy represents an urgent action, thus avoiding the potential
worldwide social perturbations manifested in the process of fulfilling the basic human needs [63].
In this respect, [61] (p. 76) point out the fact that “the only logical and safe option is to channel all
possible resources into a new world energy system, based on renewable energies,” being able to report
a positive contribution to the economic, social and environmental wellbeing, called by [60] (p. 2),
“a positive triple bottom line”.

2.2. Human Wellbeing
(1) Sufficient food

Sufficient food indicator is defined as the availability of at least a minimum level of dietary
energy for each person, representing one of the basic conditions for people’s proper development [3].
According to a report coordinated by FAO, good nutrition is assumed to be “the lifeblood of sustainable
development” [64] (p. XIII), constituting one of the main components of basic needs and initially
opening the way to expanding the real freedoms that people enjoy [65] (p. 3). This factor is a great
challenge especially in factor-driven economies, included in the first stage of development, where the
state of poverty attains extreme levels and the environmental conditions are not very friendly for
facilitating proper conditions of life. This is why the relationship between environmental quality and
basic needs, including sufficient food aspect, is generally shown to be negative in the third world [66,67].
In the other regions, the level of undernourished people is almost insignificant, and, in this way;, it is
not frequently taken into analysis as a main determinant of environmental wellbeing.

(2) Sufficient drink

Water is increasingly seen as one of the most critically stressed resources [68] (p. 264). Sufficient
water means that at least 20 L of safe drinking water per person per day should be available within
one kilometer of a user’s dwelling, from an improved water source, including: household connections,
public standpipes, boreholes, protected dug wells, protected springs and rainwater collection [3].
Water poverty is defined as a situation in which a nation or region cannot afford the cost of sustainable
clean water to all people at all times [68] (p. 263), being essentially a scarcity of readily available
fresh water. It depends on the spatial variability and temporal fluctuations in supply and demand,
not always conforming to the patterns of human demand [68] (p. 264).
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(3) Safe sanitation

Sanitation includes the collection, transport, treatment and disposal or reuse of human excreta or
domestic wastewater, whether through collective systems or by installations serving a single household
or undertaking through improved water disposal facilities: connection to a public sewer, connection to
a septic tank, pour-flush latrine, simple pit latrine and ventilated improved pit latrine [3]. The lack
of safe sanitation increases the risk of population to be contaminated with infectious diseases [69,70],
decreasing the life quality and contributing to poverty, as a main determinant factor. Apart from these
negative aspects, it also represents a pollutant factor, damaging environmental wellbeing [70] (p. 440).

(4) Education

The human capital is an asset [71] (p. 12) that is increasingly more valued within all societies.
In this regard, the main scope of education should be the development of the labor force’s competencies
and, consequently, its marginal productivity, thus contributing to new social opportunities and
to societal progress. People are aware of the main benefits received from investing in education
and, as Kanbur and Squire [72] (p. 197) mention, it was found out that the number of years of
education generally increases steadily as one moves up the income scale. Regarding the environment,
several studies analyzed the relationship between the level of education and environmental concern,
the results generally showing that higher levels of education are significantly associated with more
pro-environmental attitudes [73-78]. In our study, education is analyzed considering the number of
students enrolled in primary, secondary and tertiary levels of education, regardless of age, as percentage
of the population of official school age for the three levels [3]. In this way, the approach is considered
useful in understanding the effect induced by education to environmental wellbeing and not in
analyzing the influence of education on individual environmental perceptions and attitudes or on the
implication in pro-environmental activities.

(5) Healthy life

The state of personal health is one of the most important components of individuals” quality of
life. Considered among the dimensions of living standards, its absence or its low status can be related
to concerns like vulnerability, risk, powerlessness and lack of voice [72] (p. 183). According to such
an approach, it is closely linked to individual capabilities, along with aspects regarding income and
education [65] (p. 19). Commonly, as [3] mention, the level of a country’s healthcare is measured using
life expectancy at birth indicator at national level [79].

(6) Gender equality

Gender equality is one of the European Union’s fundamental values, carefully integrated
into EU policies and funding programs [80] (p. 7). The concept of gender equality in the EU is
designed in an interdependent manner and organized on four pillars: (1) family and (2) domestic
violence—corresponding to the organization of intimacy; (3) gender inequality—corresponding
to the organization of citizenship; and (4) work—corresponding to the organization of labor [80].
Gender relations, defined by Bock and Shortall [81] (p. 3) as the socially constructed form of relations
among women and men, have been improving because of the manner in which the balance of power
among women and men changed, in favor of the first. The problems related to gender gap can be
divided into two distinct parts: the political-economic and the cultural-valuational ones [82] (p. 25).
Although Kabeer [83] (p. 13) mentions that gender equality and women’s empowerment are an intrinsic
rather than an instrumental goal, explicitly valued as an end in itself rather than as an instrument
for achieving other goals, attaining a certain level of equality in terms of gender is also nurturing for
the general goal of societal development, expanding the individual ability to do and be with lower
gender distinction. Regarding its implication upon the environmental dimension, it was found out that
females are more disposed than men to allocate from their time to participate in pro-environmental
activities [84,85]. In other studies, results for gender were weak and inconsistent [73,78].
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(7) Income distribution

Although (1) the income is just a means to our real ends, (2) other important ones do exist,
and (3) interpersonal variations in the relation between the means and such various ends are always
met [86] (p. 29); if considering that individuals are very different, with specific and diverse personal
particularities, the inequality of income tends to represent “the primary focus of attention in the
analysis of inequality” [86] (p. 28). As Galbraith [87] (p. 177) mentions, there is not sufficient data
showing whether inequality is beneficial or harmful for growth, but it is certainty on the fact that a
lower level of inequality positively contributes to economic performance, and also that a growing
inequality translates into future economic crises. In this regard, Minsky [88] (p. 149) also mentions
the Keynesian argument related to the influence of inequality on economic development, explaining
that, if a moderate income distribution within society is socially desirable, the high ones, especially
those coming from the patrimony, are harmful for development. This position is also confirmed
by [3]. Moving on and observing the relationship between income inequality and environment
analyzed within the studies devoted to it, the findings differ, being even contradictory in some cases.
For example, Boyce [89] observes that a greater inequality increases the rate of environmental time
preference, thus reducing the concern for the future and degrading more the environment. In the
same direction, Marsiliani and Renstrom [90] find a negative correlation between inequality and
environmental protection, explained by the fact that an unequal income distribution leads to less
stringent environmental policies. Unlike them, Ravallion et al. [91] observe the unclear or ambiguous
relative impact of rich and poor people on the environment. This situation may be explained by the
fact that (1) income distribution is not related to environmental degradation, as Scruggs [92] argued,
or that (2) the positive and negative influence of income inequality on the environment tends to
counterbalance it [93] (p. 21).

(8) Population growth

The relationship between population growth and environmental quality has drawn the attention
of economics since its first theoreticians. In the actual context of analysis, the neo-Malthusian and
neo-Boserupian approaches play an important role, as they represent the two main and contradictory
theoretical directions in the population-environment debates, providing divergent opinions about the
effects of population growth on the environment [94] (p. 171). As a component of human wellbeing,
population growth, translated into more inhabitants on earth, means a larger demand for a limited
available space and resources on our planet, many of the latter ones not being renewable [3]. In this
way, nowadays it is generally perceived as a pressure on environmental wellbeing.

(9) Good governance

Starting from the modality in which power is implemented in the management of a country,
Weiss [95] (p. 797), underlying World Bank’s approach, mentions that governance is related to:
(1) the form of political regime; (2) the process regarding exerting authority in the national management
of a country in order to achieve development; and (3) the capacity of governments to design, formulate
and implement policies and discharge functions. In this way, good governance is one of the most
decisive points in the process of development, the adoption of its paradigm implying a very wide
range of institutional preconditions for economic and political development [96,97].

Related to these three aspects, the level of good governance is more deeply analyzed from the
perspective of six major issues regarding: (1) voice and accountability of a country’s citizens in terms of
their capacity to participate in selecting their government, as well as freedom of expression, freedom of
association, and free media; (2) political stability; (3) government effectiveness; (4) regulatory quality;
(5) rule of law; and (6) corruption [3,79].
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3. Data and Methods

The empirical analysis was focused on the relationship among the human and environmental
components of sustainable development. Taking into consideration that, at global level, countries are
heterogeneous as to their stage of development, we chose to classify them by their level
of competitiveness.

In this regard, according to the Global Competitiveness Indicator Report 2016-2017 [17],
countries are classified into five groups, as follows: (1) Stage 1 (Factor-driven economies), (2) Transition
from stage 1 to stage 2, (3) Stage 2 (Efficiency-driven economies), (4) Transition from stage 2 to stage 3,
and (5) Stage 3 (Innovation-driven economies).

We aimed at comparatively analyzing the countries from stages 1 and 3 concerning the relationship
between two of the sustainable development components, namely the human and environmental one.
In this way, we wanted to establish whether the stage of development plays an important role in the
relationship between the two dimensions of sustainable development. Thus, we expect the stage of
development to represent an important variable in our discussion regarding the relationship between
environmental and human wellbeing. The last stage of development is the one that is attempted to be
achieved by all the countries all over the world in their process of development, and it is presumed
that the social pressure on environment is different here compared to the one exerted in the first stage.
In this way, the main reasons of choosing to make a comparative analysis between the first stage of
development and the third one are based on some logical arguments. Firstly, we consider that this
comparison offers the possibility of observing in the most evident way the differences between the
effects that human wellbeing has on environmental wellbeing. In this respect, opposed stages of
development mean different national peculiarities and, in this way, the analyzed relationships are
confronted and the major differences, in the case in which they appear, are possible to be appropriately
revealed. Secondly, we expect to obtain several conclusions related to the following issues:

(1) The main different directions through which the countries from the two opposed stages of
development act to better protect their environmental wellbeing;

(2) A perspective of the evolution of stress components on environment from one stage to another
(i.e., from the social basic requirements like the basic needs in the least developed countries to
more superior ones, related to the personal development and a well-balanced society in the most
developed countries).

Table 1 lists the countries included in each of the two stages of development under analysis.

Table 1. Countries included in stages 1 and 3 according to Global Competitiveness Report 2016-2017.

STAGE 1: Factor-Driven Countries STAGE 3: Innovation-Driven Countries

Bangladesh Mali Australia Malta
Burkina Faso Mauritania Austria Netherlands
Burundi Mozambique Belgium New Zealand
Cambodia Myanmar Canada Norway
Cameroon Nepal Cyprus Portugal
Chad Nicaragua Czech Republic Qatar
Cote d'Ivoire Nigeria Denmark Singapore
Ethiopia Pakistan Estonia Slovak Republic
Gambia Rwanda Finland Slovenia
Ghana Senegal France Spain
Guinea Sierra Leone Germany Sweden
Haiti Tajikistan Greece Taiwan
India Tanzania Iceland Trinidad and Tobago
Kenya Uganda Ireland United Kingdom
Kyrgyz Republic Vietnam Israel United States
Laos Yemen Italy
Lesotho Zambia Japan
Madagascar Zimbabwe Korea, South
Malawi Luxembourg
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The data used in the study was collected from the Sustainable Society Index official website.
We performed our empirical analysis on data recorded in 2016, the last year available for the Sustainable
Society Index (SSI).

Academic literature created many composite indices aimed at quantifying the sustainability of a
country: the Index for Sustainable Economic Welfare ISEW [98], the Sustainable Society Index [99],
the Environmental Performance Index EPI [100], the Ecological Footprint EF [101], the Human
Development Index HDI [102], etc.

We decided to use SSI instead of the other indices, based on the following motivations:
(1) it comprises a large set of indicators regarding each sustainable development dimension (Figure 1),
(2) the indicators included in the computation of the index come from a wide number of sources
(Figure 1), and (3) the index was confirmed by the Joint Research Centre of the European Commission
as an index “well-structured and guaranteeing a control process to ensure transparency and credibility
of results” [103] (p. 7).
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Figure 1. The Sustainable Society Index (SSI) framework [99].

Categories

According to van de Kerk and Manuel [99], the SSI scores for each country are calculated as a
geometric mean (Equation (1)):
uib,"Ci'
ssh=[ [T 1()™"" M)
i i Tk

where [ represents the country, i represents the wellbeing dimension (human, environmental or
economic), j represents the category within each dimension, k represents the indicator within each
category, d;j represents the sustainable society score of a country I with respect to indicator k, 4; is the
weight of wellbeing dimension i, bj; is the weight of category j, and c;j is the weight of indicator k.
The values of SSI indicators, categories and dimensions range between 0 and 10. If a country /
is 100% sustainable for indicator k, category j or dimension i, it will be scored with 10. Otherwise,
if country [ is not at all sustainable for indicator k, category j or dimension i, it will be scored with 0.
In this paper, the authors used the following acronyms for the variables: (i) Human Wellbeing (HW)
dimension with the Basic Needs (BN), Personal Development and Health (PDH), Well-balanced Society
(WDS) categories and the Sufficient Food (SF), Sufficient to Drink (SD), Safe Sanitation (SS), Education
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(ED), Healthy life (HL), Gender Equality (GE), Income Distribution (ID), Population Growth (PG),
Good Governance (GG) indicators; (ii) Environmental Wellbeing (EnvW) dimension with the Natural
Resources (NR), Climate and Energy (CE) categories and the Biodiversity (BIODIV), Renewable Water
Resources (RE_WATER), Consumption (CONS), Energy Use (EU), Energy Savings (ES), Greenhouse
Gases (GHG), Renewable Energy (RE_EN) indicators; (iii) Economic Wellbeing (EcW) dimension.

As already mentioned, our study analyses mainly the environmental wellbeing in relation to
human wellbeing in countries with different stages of development. Firstly, we want to observe how
the human wellbeing components affect the environmental wellbeing in the countries from stage
1 and 3. To this end, we drew some path diagrams in which we studied the sign and significance
of the coefficients corresponding to each of the direct effects of the human wellbeing components
upon environmental wellbeing. Secondly, based on the main conclusions derived from the path
analysis in terms of significant differences between efficiency-driven and innovation-driven economies
regarding the relationships between human and environmental wellbeing, we specified some path
models in which we studied the influence of the human wellbeing indicators on each environmental
wellbeing indicator.

In path analysis, the models were specified considering the theory and findings of previous
studies regarding the relationship among the components of human and environmental wellbeing.
In this way, path analysis does not provide a way to specify the model, but rather estimates the
effects of the variables once the model has been specified by the researcher on the basis of theoretical
considerations [104] (p. 71). Path coefficients in path models are derived from the values of a Pearson
product moment correlation coefficient and/or a standardized partial regression coefficient [105]
(p. 11). In path models, estimation of parameters permits decomposition of the correlation matrix.
Decomposition of a correlation matrix implies that the original correlation matrix can be completely
reproduced if all parameters in a path model are specified [104] (p. 73). The validation of the path
analysis results is based on the values of several criteria: Goodness-of-fit (GFI), Adjusted GFI (AGFI)
and Normed fit index (NIF) [104] (p. 111).

4. Results

4.1. The Effects of Human Wellbeing on Environmental Wellbeing at General Level and also Separately in Stage
Tand 3

Our findings confirm both the results obtained in other studies and our first hypothesis, revealing
that, at the level of all countries under analysis, a high level of HW has a negative influence on the level
of EnvW (Coef = —0.585, Sig = 0.000), tending to decrease its level. Accordingly, certain conditions of
living, such as achieving sufficient food and drink, safe sanitation, an appropriate level of education,
gender equality and good governance, contribute in a negative way to environmental quality.

Further on, a separate analysis of stages 1 and 3 of national development shows that the direction
of influence between the two important components of wellbeing is opposite, the difference being
made by the stage of development to which the countries belong (Figure 2). Thus, the source of this
influence has to be better explained by a deep understanding of the different factors determining this
state-of-the-art. Therefore, our results regarding the opposite influence of human and environmental
wellbeing in terms of stages of development (negative in stage 1 with Coef = —0.787 and Sig = 0.000 and
positive in stage 3 with Coef = 0.588 and Sig = 0.003) represent the second step of analysis, confirming
our second hypothesis and determining the need for further investigation of the relations between
human and environmental wellbeing components that have to be deeply analyzed to find out what
causes this difference.
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Figure 2. The effects of Human Wellbeing on Environmental Wellbeing. Legend: green lines—significant
and positive effects, red lines—significant and negative effects, gray lines—insignificant effects. Source:
SSI database, computed in StataMP 13.0 and UCINET 6.

4.2. The Effects of the Main Categories of Human Wellbeing on Environmental Wellbeing

In the first stage of development, EnvW is negatively influenced by the BN (Coef = —-0.270,
Sig = 0.022) and WbS (Coef = —0.415, Sig = 0.007) indicators, meaning that a high level of independent
variables determines a low level of environmental wellbeing (Figure 3). Therefore, a high level of
basic needs and a well-balanced society in the countries from the first stage of development have
a negative effect on environmental wellbeing, thus inducing its low level. In other words, in the
factor-driven economies, assuring the basic needs and a balanced society can be made at the expense of
environmental wellbeing. On the contrary, in the case of innovation-driven economies, a well-balanced
society registers a positive effect on environmental wellbeing (Coef = 0.248, Sig = 0.074). In both stages
of development, PDH does not register a significant effect upon EnvW (in stage 1 the Coef = 0.031 and
Sig = 0.968; in stage 3 the Coef = —0.166 and Sig = 0.670).

WhS stage 1 Whbs stage 3

EnvW stage 1 EnvW stage 3

BN stage 1 ([ BN stage 3

(I PDH stage 1 () FDH stage 3

Figure 3. The effects of Human Wellbeing categories on Environmental Wellbeing. Legend: green lines—
significant and positive effects, red lines—significant and negative effects, gray lines—insignificant
effects. Source: SSI database, computed in StataMP 13.0 and UCINET 6.

In this way, the difference is made by the fact that, on one hand, BN has a negative effect on EnvW
in the countries from the first stage of development while, in the developed countries, its effect is not
significant and, on the other hand, the WbS indicator registers effects on the EnvW in both stages
of development, but in opposite ways, i.e., negative in the first stage and positive ones in the last
stage (Table 2). Thus, a society that offers an approximate equilibrium regarding the distribution of
income of the richest 10% to the poorest 10% of the people in a country, with a decreasing number of
inhabitants instead of a continuous and rapid growth, faced nowadays in many countries of the world,
together with a good governance have a positive effect on environmental wellbeing, but only in the
case of developed countries.

Table 2. Differences between stages of development regarding the effects of Human Wellbeing categories
on Environmental Wellbeing.

Effects
Dependent Variable  Independent Variable
STAGE 1 STAGE 3
HW Negative Positive
BN Negative Insignificant
EnvW PDH Insignificant Insignificant

WbS Negative Positive
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On the contrary, in factor-driven economies, these aspects analyzed together have a negative
influence, although, at first sight, they should also contribute to a higher level of environmental
wellbeing (Table 2).

In this context, it is useful to analyze firstly the deeper relations among the components of BN,
i.e., SS, SD, SS, and also the ones related to BIODIV: RE_WATER; CONS; EU; ES; GHG; RE_EN,
as components of EnvW, and secondly among those of the WbS indicators, i.e., ID; PG; GG, and the
abovementioned environmental ones.

Also, although the PDH indicator registers no significant effect on EnvW in both stages of
development, we consider it useful to analyze the effects of its components (ED; HL; GE) for finding
the potentially significant one that otherwise would be neglected.

4.3. The Effects of the Categories and Indicators of Human Wellbeing on Environmental Wellbeing

(1) The effects of the components of Basic Needs on Environmental Wellbeing

Analysis of the influence of basic needs components shows that, in the first stage of development,
two of the three ones are significant, yet differently influence environmental wellbeing (Table 3). Thus,
a sufficient quantity of safe drinking water registers positive effects on environmental wellbeing
(Coef = 0.177, Sig = 0.095) while, contrary to our expectations, safe sanitation contributes to it in a
negative way (Coef = —0.167, Sig = 0.004). A possible explanation is that, while safe sanitation tends to
be accomplished at more acceptable levels, it is done without much care on the consequences of this
action upon the environment. A deeper overview should be obtained when the analysis takes into
consideration the level of safe sanitation and its effects on the components of environmental wellbeing.

Table 3. Differences between stages of development regarding the effects of Basic Needs components
on Environmental Wellbeing.

Effects
Dependent Variable  Independent Variable
STAGE 1 STAGE 3
BN Negative Insignificant
SF Insignificant  Insignificant
Envi¥ SD Positive Insignificant
SS Negative Insignificant

These results show that the basic needs components do not have significant effects on environmental
wellbeing in the last stage of development, formed by the economies based on innovation and business
sophistication (Coef = 1.559 and Sig = 0.119 for SF, Coef = 1.321 and Sig = 0.547 for SD and Coef = 0.895
and Sig = 0.361 for SS). On the contrary, in the factor-driven economies, two of the three components of
the basic needs dimension are significant and, unexpectedly, one of them has a negative effect.

(2) Effects of the components of Personal Development and Health on Environmental Wellbeing

Although PDH does not register a significant influence on EnvW in both stages of development,
a more detailed analysis of its components shows that, in stage 1, the HL indicator has a negative effect
(Coef = —0.427 and Sig = 0.001) and the GE registers a positive one (Coef = 0.614 and Sig = 0.002),
while, in stage 3, besides the positive effect of both mentioned variables on EnvW (Coef = 0.843 and
Sig = 0.100 for HL and Coef = 0.990 and Sig = 0.004 for GE), ED also influences it, but in a negative
way (Coef = —0.576, Sig = 0.025) (Table 4).

The explanation is based on the fact that ED is measured as “the combined Gross enrolment ratio”
that “expresses the number of students enrolled in primary, secondary and tertiary levels of education,
regardless of age, as a percentage of the population of official school age for the three levels” [99].
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Table 4. Differences between stages of development regarding the effects of Personal Development and
Health components on Environmental Wellbeing.

Effects
Dependent Variable Independent Variable
STAGE1 STAGE 3
PDH Insignificant  Insignificant
ED Insignificant Negative
EnvW HL Negative Positive
GE Positive Positive

In other words, a high percentage of people that are enrolled in education influences in a negative
way environmental wellbeing, a possible explanation being that the burden on the environmental
resources is higher when people are engaged in educational activities, being especially consumers of
resources, not necessarily contributing to the wellbeing of the environment.

However, this issue has to be deeply analyzed to better understand the influence of education on
the components of environmental wellbeing.

(3) Effects of the components of a Well-Balanced society on Environmental Wellbeing

We also observed that two of the three components of the WbS indicator influence environmental
wellbeing, i.e., PG (negative influence in the first stage of development with Coef = —-0.256 and
Sig = 0.000 and positive one in the last stage with Coef = 0.406 and Sig = 0.000) and GG (negative
influence in the last stage of development with Coef = —0.526 and Sig = 0.007) (Table 5).

Table 5. Differences between stages of development regarding the effects of Well-balanced Society
components on Environmental Wellbeing.

Effects
Dependent Variable = Independent Variable
STAGE1 STAGE 3
WbS Negative Positive
ID Insignificant  Insignificant
EnviV PG Negative Positive
GG Insignificant Negative

As already mentioned, PG registers a different influence on EnvW, if comparing the first and the last
stage of development. If, in less developed countries, the relation is the expected one, as a larger number
of people puts a higher pressure on natural resources, in innovation-driven economies, the nature of
this influence is opposite, with a more numerous population increasing environmental wellbeing.

Consequently, although at first sight, this should be materialized in a harmful effect on the
environment, population growth proves to be a beneficial factor in developed societies. What is the
argument behind this finding? Is it possible that more people is translated into more innovation and
openness towards environmental concern, thus determining better results in terms of environmental
wellbeing? The same contradictory finding is the one related to GG, where we expected to find its
positive influence on the wellbeing of environment.

On the contrary, in innovation-driven economies, our results indicate a negative value, meaning
that a high level of GG determines a decrease of EnvW. To find proper explanations, analysis of the
relations among the sub-components of HW and those of EnvW (BIODIV; RE_WATER; CONS; EU; ES;
GHG; RE_EN) is also necessary—an aspect to be developed in the following section.

(4) Relation between the indicators of Human Wellbeing and Environmental Wellbeing

The main aim of this section is to concentrate on identifying the sub-components of HW that
negatively contribute to EnvW and its dimensions, with aim to observe the weak points to be considered
in finding solutions to improve the environmental conditions.
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It can be observed that the determining factors are different in terms of stage of development,
meaning that the context of national economy (Figure 4, Tables 6 and 7) should first be considered.

ss
STAGE 1
—<§ERBIODN.
~
N,

ss
STAGE 3
[SEY 2 66

<

e
- LSRN\ AT
/4/;%‘?«\\ /
E// \

Figure 4. Effects of Human Wellbeing indicators on Environmental Wellbeing and on its indicators

@r

in the first and third stage of development. Legend: green lines—significant and positive effects,
red lines—significant negative effects, gray lines—insignificant effects. Source: SSI database, computed
in StataMP 13.0 and UCINETS6.

Table 6. Estimated Models in Stage 1 of development.

NR CE
STAGE 1

BIODIV  RE_WATER  CONS EU ES GHG RE_EN

~4.2062 —3.420 5543 %  9537%*  19272%%+ 10421 **  7.281*

(Constant)  (3.858) P (3.282) (2.200) (0.602) (3.072) (0.699) (3.870)

[0.276] © [0.297] [0.012] [0.000] [0.000] [0.000] [0.060]

BN

~0.240 0.376 * —0.507 ***  0.005 -0.061 0.010 -0.015

SF (0.259) (0.220) (0.148) (0.040) (0.206) (0.047) (0.260)
[0.354] [0.089] [0.001] [0.900] [0.766] [0.821] [0.953]

0.304 -0.127 0.353 ** ~0.029 -0.003 ~0.063 -0.080

(0.287) (0.244) (0.163) (0.044) (0.228) (0.520) (0.287)

SD [0.289] [0.601] [0.031] [0.506] [0.986] [0.226] [0.779]
-0.132 —0.348 *** 0.026 0.036 0.088 —0.028  —0.381*

(0.157) (0.133) (0.089) (0.024) (0.125) (0.028) (0.158)

[0.401] [0.009] [0.764] [0.136] [0.479] [0.324] [0.016]
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Table 6. Cont.

NR CE
STAGE 1
BIODIV RE_ WATER  CONS EU ES GHG RE_EN
PDH
0.345 -0.131 0.165 —0.126%  —0.392 ~0.055 0.192
ED (0.343) (0.291) (0.195) (0.053) (0.273) (0.062) (0.344)
[0.314] [0.653] [0.398] [0.018] [0.150] [0.374] [0.575]
0.292 -0.111 0.031 —0.064  —0.902**  —0.090 -0.521
HL (0.351) (0.299) (0.200) (0.054) (0.279) (0.063) (0.352)
[0.405] [0.710] [0.874] [0.238] [0.001] [0.158] [0.139]
0.765 1.977 *** 0.318 0.032 ~1.132%*  0.105 0.985 *
GE (0.541) (0.460) (0.308) (0.084) (0.431) (0.098) (0.543)
[0.157] [0.000] [0.302] [0.698] [0.009] [0.283] [0.070]
WbS
0.121 ~0.186 * 0.098 0.022 —0.006 -0.014 -0.152
ID (0.117) (0.099) (0.066) (0.018) (0.093) (0.021) (0.117)
[0.300] [0.062] [0.140] [0.227] [0.947] [0.483] [0.196]
—0.400 ** 0.108 —0.048 0.004 —0403**  —0.052*  —0.297*
PG (0.176) (0.149) (0.100) (0.027) (0.140) (0.031) (0.176)
[0.023] [0.467] [0.627] [0.859] [0.004] [0.102] [0.092]
0.623 0.132 -0.278 0.125* 0.398 0.010 —0.344
GG (0.467) (0.397) (0.266) (0.072) (0.371) (0.084) (0.468)
[0.183] [0.739] [0.295] [0.084] [0.284] [0.899] [0.462]

Notes: @ denotes the coefficients from the estimated models; ? denotes the standard error specific to each coefficient
from the estimated models; ¢ denotes the p-value associated to each coefficient from the estimated models.
w42 * denote statistical significance at 1%, 5% and 10% level. Source: SSI database, computed in StataMP 13.0.

Table 7. Estimated Models in Stage 3 of development.

NR CE
STAGE 3

BIODIV RE_WATER  CONS EU ES GHG  RE_EN
—27.645 2 18.552 16440  -79.91"*  -34523  -—7832** 26242
(Constant)  (27.357) P (28.446) (23.966)  (28.292)  (42521)  (28516)  (21.000)
[0.312] € [0.514] [0.493] [0.005] [0.417] [0.006] [0.211]

BN
-2.706 ~0.782 2.293 4263 ** 2.393 2.156 ~0.768
SF (1.849) (1.922) (1.619) (1.912) (2.874) (1.927) (1.419)
[0.143] [0.684] [0.157] [0.026] [0.405] [0.263] [0.588]
2.574 ~1.414 ~3.094 5.466 1.593 2.938 2722
SD (4.054) (4.216) (3.552) (4.193) (6.302) (4.226) (3.112)
[0.525] [0.737] [0.384] [0.192] [0.800] [0.487] [0.382]
3.216* 0.352 0.350 ~2.094 -1.283 1704 4074
ss (1.810) (1.882) (1.585) (1.872) (2.813) (1.887) (1.389)
[0.076] [0.851] [0.825] [0.263] [0.648] [0.366] [0.003]

PDH
-0.303 ~0.258 -0.945*  -0.801* -0.600 ~0.653  —0.603 *
ED (0.475) (0.494) (0.416) (0.491) (0.738) (0.495) (0.364)

[0.523] [0.601] [0.023] [0.103] [0.416] [0.187] [0.098]
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Table 7. Cont.

NR CE
STAGE 3

BIODIV RE_WATER  CONS EU ES GHG  RE_EN

-0.057 ~1.200 0.846 1.869 * 1.678 1.097 0.910

HL (0.957) (0.995) (0.838) (0.989) (1.487) (0.997) (0.734)
[0.952] [0.228] [0.313] [0.059] [0.259] [0.271] [0.215]
1.092 * 0.958 ~0.449 0.104 0.626 1.994 % 3068 ***

GE (0.638) (0.664) (0.559) (0.660) (0.992) (0.665) (0.490)
[0.087] [0.149] [0.422] [0.874] [0.528] [0.003] [0.000]

WbS

0.079 0.083 0.030 -0.112 0.270 ~0.033 0.024

D (0.132) (0.137) (0.116) (0.137) (0.206) (0.138) (0.101)
[0.551] [0.544] [0.792] [0.414] [0.189] [0.807] [0.808]

0.323 0.694 *** 0318%  0.625** 0.334 0.361 * -0.001

PG (0.215) (0.223) (0.188) (0.222) (0.334) (0.224) (0.165)
[0.133] [0.002] [0.091] [0.00] [0.317] [0.107] [0.998]

-0.423 1.142%%  _0815%*  -0.878*  -0408  -0926* = -0.327

GG (0.361) (0.375) (0.316) (0.373) (0.561) (0.376) (0.277)
[0.241] [0.002] [0.010] [0.019] [0.467] [0.014] [0.238]

Notes: 2 denotes the coefficients from the estimated models; ® denotes the standard error specific to each coefficient
from the estimated models; ¢ denotes the p-value associated to each coefficient from the estimated models.
*** ** * denote the statistical significance at 1%, 5% and 10% level. Source: SSI database, computed in StataMP 13.0.

4.4. Influence of Human Wellbeing Indicators on Environmental Wellbeing Indicators

(1) Sufficient food

Related to the basic needs, it can be observed that SF has a significant effect on RE_WATER
(Coef = 0.376, Sig < 0.1) and CONS (Coef = —0.507, Sig < 0.01) in the first stage of development, compared
to the last stage, where the effect is related to EU (Coef = 4.263, Sig < 0.05). Thus, in factor-driven
economies, obtaining a higher level of SF has positive implications on water consumption per year, as a
percentage of total available RE_WATER, and also a negative effect on the level of CONS, defined as
the difference between ecological footprint—"how much nature we have and how much of it we
use”—and carbon footprint—"“amount of carbon being emitted” [3]. Consequently, offering a proper
level of food within a society based on factors and not on innovation determines a high quantity
of consumption of water resources and also a low difference between the ecological footprint and
the carbon one, the production of food not paying sufficient attention to the environmental issues,
being concentrated instead on attaining its major objective without taking into consideration its
consequences on other dimensions.

(2) Safe sanitation

The number of people, as percentage of the total population with sustainable access to improved
sanitation, influences negatively the level of RE_WATER (Coef = —0.348, Sig < 0.01) and of RE_EN
(Coef = —0.381, Sig < 0.05) in the first stage of development. Contrary to this, in the last stage, the SS
indicator influences positively the BIODIV (Coef = 3.216, Sig < 0.1) and the RE_EN (Coef = 4.074,
Sig < 0.01). This means that, even if safe sanitation should improve or insignificantly influence
environmental wellbeing, a high level of this indicator, as it was registered, affects negatively the
environment in the first stage of development of countries.

(3) Education

It can be observed that education plays a more significant role in terms of environmental
components in the last stage of development, formed by economies whose progress is based on
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innovation and business sophistication than in the case of the first stage, where other pillars have
to be improved after shifting the focus on this innovation pillar, i.e., institutions, infrastructure,
macroeconomic environment, health and, especially, primary education. In this regard, it can
be observed that, in factor-driven countries, ED has a negative influence on EU (Coef = —0.126,
Sig < 0.05) while, in the innovation-driven ones, it has a negative influence on three indicators of EnvW,
i.e.,, CONS (Coef = —-0.945, Sig < 0.05), EU (Coef = —0.801, Sig < 0.1) and RE_EN (Coef = —0.603, Sig < 0.1),
relations that support our general finding regarding the effects of education on environmental wellbeing.
Consequently, going deeper and trying to understand the nature of these relations, our findings are:

(i) enrollment of individuals within the education system has a negative effect on the level of CONS,
defined as the difference between ecological footprint and carbon footprint;

(ii) enrollment of individuals within the education system has a negative influence on the level of
EU, defined as the sum of production and imports excluding exports, while also taking into
consideration the stock changes;

(iii) equally, the share of energy produced by renewable sources, as percentage of the total energy,
is influenced by the level of people involved in educational activities, whose high level determines
a low level of RE_EN.

All these findings contribute to a more complete perspective regarding the nature of influence
between education and environment wellbeing, emphasizing the environmental components
determined by the level of enrollment of individuals within the education system, at national
level, in developed countries, namely in innovation-driven economies, whose progress is based on
knowledge. In this regard, the nature of educational influence upon the environment appears as
significant only in the developed countries, implying an impact on resources and energy consumption.
This explains the negative influence, a finding not translated as a negative effect of education on
environmental wellbeing, but as a negative one among the number of people involved within education
and environment.

(4) Healthy Life

According to the minute analysis performed by taking into consideration the environmental
components, the HL indicator maintains the same relation with the environment in each stage of
development at the general level. Going deeper, in the first stage, the number of years that a newborn
is expected to live minus the number of years spent in poor health influences in a negative way the
energy use reduction plan of each factor-driven economy (Coef = —0.902, Sig < 0.01). In the last stage
of development, this indicator of life expectancy, which also takes into account the health component,
influences in a positive way the energy use (Coef = 1.869, Sig < 0.1), meaning that a high level of the HL
indicator translates into lower levels of EU. This means that the innovation-driven economies started
to gain the fight with these types of resources, proving to be more efficient, so that a higher number of
years a new born is expected to live in a healthy context does not anymore constitute a burden on the
environmental dimension.

(5) Gender equality

In both stages of development, GE proves to be a beneficial factor for the environmental
components, with the exception of the ES component, upon which its effect is negative. This means that
females tend to be less careful about energy use, having, as a consequence, a negative effect on its saving.
It is shown that, with less gender equality and fewer women in the common decision-making process,
the consumption of energy proves to be lower and, within a period of 4 years, savings are higher.
Otherwise, the highly promoted gender equality issues prove to play a positive role in the relation
with environmental components, such as: (1) RE_EN (Coef = 0.985, Sig < 0.1) and (2) RE_WATER
(Coef =1.977, Sig < 0.01), in factor-driven economies, and, in the second analyzed case, i.e., that of
innovation-driven economies, (1) RE_EN (Coef = 3.068, Sig < 0.01), (2) BIODIV (Coef = 1.092, Sig < 0.05),
(3) GHG (Coef = 1.994, Sig < 0.01). This may be explained by the more rational way of thinking
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of males comparatively to women, which generally tends to put in the center of their decisions the
individual wellbeing component [77] (p. 18) at the expense, as also shown in our study, of consumption.
Therefore, although women appear to be more wasteful of energy consumption (in the first stage
of development), their equality with males is beneficial for other important components, which,
as shown by the results of our previous analysis, neutralizes the negative effect and generally positively
influences environmental wellbeing.

(6) Income distribution

The ID seems to be related with the water resources, having a negative effect of the level of
inequality on the total water withdrawn from the municipal, industrial and agricultural sectors,
but only in the first stage of development (Coef = —0.186, Sig < 0.1). This means that, in factor-driven
economies, a higher level of inequality is materialized into lower levels of water consumption per year
as percentage of total available renewable water resources.

(7) Population Growth

In the first stage of development, PG has a negative influence on BIODIV (Coef = —0.400,
Sig < 0.05), ES (Coef = —0.403, Sig < 0.01), GHG (Coef = —-0.052, Sig < 0.1) and RE_EN (Coef = —0.403,
Sig < 0.01) while, in the last stage of development, it has a positive effect on RE_WATER (Coef = 0.694,
Sig < 0.01), CONS (Coef = 0.318, Sig < 0.1) and EU (Coef = 0.625, Sig < 0.01). This may be explained by
the fact that, starting with a specific threshold of population density, a growing number of people tends
to be harmful for nature, putting pressure on both its resources and quality. This is why especially
biodiversity and renewable energy are affected in the first stage of development, while, contrary to our
expectations, even within developed societies, population growth positively influences the levels of
water resources, consumption and energy use. In the center of this discussion, we think that innovation
is the key response, more people being translated into higher possibilities of innovating the green
actions and processes.

(8) Good governance

As our results reveal, governance still does not sufficiently concentrate on the environmental
components, since the relations between it and environmental wellbeing are negative. This is more
obvious as further analysis evidences the negative relations between the GG and some components of
the environmental dimension, i.e., CONS (Coef = -0.815, Sig < 0.01), EU (Coef = —-0.878, Sig < 0.05)
and GHG (Coef = —0.926, Sig < 0.05). These findings help us conclude that the way of governing
within innovation-driven economies is still predominantly traditional, much more oriented towards
economic results than towards environmental protection [106]. Once this situation appears even in
developed countries, the developmental policies related to consumption, energy use and greenhouse
gases should be more carefully oriented towards their protection. In this context, a higher level of
environmental concern is required even within or, especially, in the case of public servants that have
the moral obligation of avoiding the non-optimal waste of national natural resources.

5. Discussion and Conclusions

The rationale of this paper was the belief that the current environmental problems are especially
behavioral and social ones. In this way, anthropological environment degradation was studied by
confronting (1) HW with its categories (BN, PDH, WbS) and its indicators (i.e., the components of
these categories: BN—SEF, SD, SS; PDH—ED, HL, GE; WbS—ID, PG and GG), and (2) EnvW, with its
categories (NR, and CE) and its indicators (NR — BIODIV, RE_WATER, CONS, and CE—EU, ES,
GHG and RE_EN). The central issue of the discussion is the environment, namely, that the relationship
between the two parts was from human to environment, with the main aim of observing the effects
of the former upon the latter and, based on the observed results, of formulating possible targeted
directions of action for a more attentive care of the environment and its main components. Our analysis
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also discussed the stage of country development, an important issue that can make the difference in a
relevant effort of finding out solutions for environmental protection from the perspective of human
actions, and their attempt at offering a higher level of individual wellbeing. In this respect, in the
case of the least developed countries, stress in the development process has to be firstly laid on issues
that have been successfully acquired by the most developed countries. We considered this a pertinent
reason for orienting our discussion in two directions, i.e., analysis of the relation between human and
environmental wellbeing in the first stage of development, composed by factor-driven economies,
and in the last stage, of the innovation-driven economies, with different empirical results and, thus,
different recommendations in terms of channels of environmental improvement.

In this way, our results permit drawing of some conclusions that are able to outline the main weak
points of the Human wellbeing dimension analyzed in relation to Environmental wellbeing, on which the
first exerts pressure.

In the least developed countries, the sanitation conditions, life expectancy at birth, health of the
people and population growth factors should be especially considered in sustainable development
policies as possible major determinants of environmental wellbeing that negatively affecting its level.
Other social components that should not be neglected in factor-driven economies for environmental
protection, according to our results, seem to be: the way of obtaining a satisfactory quantity of food for
people, the number of individuals enrolled in the education system and the inequality present in the
society (Figure 5).

Sufficient food

Education

Environmental

wellbeing

Income distribution

Figure 5. Channels of improving Environmental wellbeing in factor-driven economies.

While, in the first case, the components of all three pillars of Human wellbeing (i.e., Basic needs,
Personal development and health, Well-balanced society) were found to have a negative relationship with
environmental quality and natural resources, in the innovation-driven economies, the major issues
to be considered for protecting the environment seem to be education and good governance. It was
observed that a high number of people enrolled in the education system and also a high level of good
governance still seem to affect in a negative way the environmental dimension. On the basis of the
obtained results, we may assert that the solutions to be found should assure reducing the pressure of
the individuals within the education system upon the environment, while also determining a high
concern regarding the environmental problems among public servants, who have to be more available
in offering support to environmental protection actions (Figure 6).

Environmental

wellbeing

Figure 6. Channels of improving Environmental wellbeing in innovation-driven economies.

Consequently, lot of work must be done in order to determine a change in this relation of influence,
so that the environment should not anymore be negatively influenced by a common tendency of
increasing the standard of living within societies. A first possible general conclusion that can be also
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seen as a possible future and more detailed research can be expressed as follows: as the societies
develop, they tend to better protect the environment with its main components, the securement of a
high level of human wellbeing in terms of BN (SF, SD, SS), PDH (ED, HL, GE) and a WbS (ID, PG,
GG) seeming to be made with less sacrifice in terms of environmental wellbeing. In this way, a future
research endeavor may be the one that takes into analysis all the stages of national development,
not only the first and the last ones. Moreover, as a second overall conclusion, once the societies
develop, the pressure on the environment tends to be shifted from the necessity of offering the basic
human needs to that regarding the higher needs of the society, such as education and good governance.
Therefore, while the least developed nations have to pay specific attention to issues like population
growth, safe sanitation and health as primary channels for better protection of the environment, in the
most developed countries the main directions of environmental improvement may be represented
by education and good governance, necessarily coordinated with strong, well-defined and clear
pro-environmental principles. As a consequence, undoubtedly, a high environmental concern, capable
of making substantial difference in this regard, is recommended to be cultivated in the development
process, whichever its stage, the difference laying in the attention that has to be directed on diverse
and distinct issues of primary interest, as shown within this study.
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