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Abstract: Research exists regarding personality traits in relation to connectedness with nature.
However, it is not possible to increase personality through training. As an alternative, intrapreneurial
self-capital (ISC) could be a promising core of resources for enhancing the sustainable development
of behaviors and practices. Using a sample of 198 workers, this study exploratively analyzed the
relationship between the extraversion personality trait, ISC, and connectedness to nature. A mediation
model was employed to assess the effects of extraversion on connectedness to nature (outcome
variable) through ISC (conceived as an intervening mediator variable). The mediation analysis
highlighted that ISC potentially promotes workers’ connectedness to nature within organizations.
Thus, implementing dedicated interventions to increase ISC could encourage sustainable development
by enhancing workers’ levels of connectedness to nature.

Keywords: intrapreneurial self-capital; connectedness to nature; psychology of sustainability and
sustainable development; sustainability; extraversion

1. Introduction

The importance of the psychological aspects related to sustainable development has grown in
recent years to such an extent that the psychology of sustainability and sustainable development has
given birth to a thriving and trans-disciplinary area of research [1–3]. Indeed, in order to meet the
Sustainable Development Goals, which were introduced by the United Nations (UN) [4], scholars
were asked to concretely specify how to manage and realize the processes related to sustainability
and sustainable development. In this sense, adopting a psychological perspective could foster
the behaviors and practices of sustainable development, as well as improve people’s quality of
life [1–3,5]. Within the psychology of sustainability and sustainable development, particular attention
has been given to the natural environment thematic, by investigating the connectedness to the nature
construct [6,7]. Connectedness to nature refers to how people identify with the natural environment
and the relationships they form with nature [7]. The definition of connectedness to nature encompasses
two main aspects: (a) the individuals’ cognitive representation of self [8], and (b) their affective
and experiential connection with nature [6]. Scientific literature has shown that exposure to nature
positively affects people’s physical and psychological well-being [9,10]. Additionally, a higher level of
connectedness to nature can promote pro-environment behaviors [7,8,11–14], thereby encouraging and
facilitating sustainable development processes.

Indeed, according to the self-expansion model, as connectedness to nature increases (i.e., people
include nature more in their representation of self), so does ecological behaviors [6]. The potential
connectedness to the nature construct in shaping pro-environmental and sustainable practices led to
the development of a line of research to investigate what factors it could affect. A great number of
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studies have explored the connectedness of nature with personality traits [15–19]. From these studies
emerged evidence that the extraversion personality trait, which is defined as people’s tendency to
sociability, talkativeness, assertiveness, and excitability [20], can be related to a connectedness with
nature. Extraversion also appeared to positively contribute to environmental awareness [21] and
environmental behaviors [22,23].

The positive sustainable development framework is centered on promoting human resources
suitable for facing the continuous challenges of our century and supporting the processes of personal
growth and flexible change [24–26]. The research in this area has recently intensified its efforts towards
personality traits, which are traditionally considered stable [27], but it has also begun to consider
factors different from personality. Therefore, other constructs have been taken into account within the
psychology of sustainability and sustainable development; among these, intrapreneurial self-capital
(ISC) has received increasing consideration [28–31]. The ISC construct has been defined by Di Fabio [28]
as a higher-order construct (i.e., a core of individual resources) that includes the following first-order
constructs: core self-evaluation, hardiness, creative self-efficacy, resilience, goal mastery, decisiveness,
and vigilance. In general, intrapreneurial self-capital encompasses the positive self-evaluation of
one’s own ability to be committed, to identify significant objectives, to feel in control of life events, to
solve problems creatively, to change constraints into resources, to develop one’s own skills, to apply
decision-making skills to every life situation, and to make accurate and adaptive decisions [28,32]. A
correlation between ISC and connectedness to nature could be plausible on a theoretical basis, since
both constructs appeared to contribute, albeit differently, to sustainable development processes [19,29]
and people’s well-being [9,10,32–34]. Such a relationship could also be justified on the basis of
the self-expansion model. People who seek to expand the self are driven by the desire to increase
resources, perspectives, and identities in order to achieve their goals and objectives (i.e., self-expansion
motivation) [35]. ISC could facilitate the self-expansion process by offering a core of resources that
plausibly favor the inclusion of nature as a part of people’s selves. As a result, those individuals who
identify more with nature, and thus successfully integrate nature in their selves, could have acquired
resources like ISC, and this may have helped them to structure their “expanded” self. Finally, recent
studies have highlighted that ISC is correlated with extraversion [33,34], suggesting that ISC and
connectedness to nature could be affected by the same personality trait. In general, extraversion could
be a favorable psychological feature that might help to reach connectedness to nature [15–19], which
can be increased further by having acquired resources like ISC. Thus, in this study, the authors tested
whether ISC could mediate the relationship between extraversion and connectedness to nature.

2. Materials and Methods

2.1. Objective of the Study

The objective of the present study was to verify whether intrapreneurial self-capital would mediate
the relationship between personality traits and connectedness to nature among workers [15–19].

ISC already appeared to be able to mediate the extraversion effect on other constructs (e.g.,
innovative behavior) [29] using a measure of personality based on the five-factor model. The
relationship between personality, ISC, and connectedness to nature has been explored in this study
with a different personality model (i.e., Eysenck Model), however this still encompasses extraversion
among the traits, with the aim to expand the evidence regarding these variables.

ISC can dampen risks and build people’s strengths to adaptively face the 21st-century’s challenging
environment. As defined within the primary prevention framework [25,36–38], ISC can be conceived
as a core of resources that can modulate the effects of personality traits. ISC was selected as a possible
mediator between personality and connectedness to nature because in previous empirical works it
demonstrated that it could add a significant incremental portion of variance in the relationship between
personality and expected positive outcomes [33,34]. Moreover, on the basis of the self-expansion
model, ISC could be considered a possible core of resources useful for facilitating the inclusion of



Sustainability 2019, 11, 3699 3 of 11

nature in people’s self-representation. Connectedness to nature was selected as the dependent variable
in terms of a positive outcome, since it was considered a proxy for making inferences about important
environmentally protective and responsible behaviors [19].

Researchers formulated the following hypotheses:

Hypothesis 1 (H1). Extraversion is positively correlated with both intrapreneurial self-capital and connectedness
to nature.

Hypothesis 2 (H2). Intrapreneurial self-capital and connectedness to nature are positively correlated.

Hypothesis 3 (H3). Intrapreneurial self-capital mediates the effect of extraversion on individuals’ connectedness
to nature.

2.2. Participants

The study participants were 247 Italian workers (52.2% females) from different public and private
organizations, with an average age of 41.86 (standard deviation = 11.44).

2.3. Measures

2.3.1. Connectedness to Nature Scale (CNS)—Italian Version

The Italian version [39] of the Connectedness to Nature Scale (CNS) [6] consists of 14 items
measured via a five-point Likert-type scale (ranging from 1 = Strongly agree to 5 = Strongly disagree)
that investigates the individuals’ trait levels of feeling emotionally connected to the natural world.
Examples of items are: “I often feel a sense of oneness with the natural world around me”, “I think
of the natural world as a community to which I belong”, and “I have a deep understanding of how
my actions affect the natural world”. The reliability coefficient of the CNS total score is 0.91 for the
Italian version and 0.84 for the original version. Moreover, the dimensionality indices of the Italian
version appeared satisfactory (χ2/df = 2.16; Tucker Lewis index or non-normed fit index (NNFI) = 0.92;
comparative fit index (CFI) = 0.94; root mean square error of approximation (RMSEA) = 0.07).

2.3.2. Eysenck Personality Questionnaire–Revised Short Form (EPQ-RS)—Italian Version

The Italian version [40] of the Eysenck Personality Questionnaire (EPQ) [41] consists of 48
dichotomic items (yes/no) that evaluate personality traits. There are 12 items for each of the four
personality dimensions considered: (a) extraversion, which concerns participants’ sociability and
vivacity; (b) neuroticism, which describes the participants’ emotions on a continuum that ranges
from emotional stability to emotional instability; (c) psychoticism, which is defined as an underlying
predisposition of personality, present in varying degrees in all people, to develop anomalies of a
psychiatric nature; and (d) lie, which measures dissimulation. The Cronbach’s alpha coefficients
for the Italian version were 0.78 for the extraversion dimension, 0.85 for the neuroticism dimension,
0.67 for the psychoticism dimension, and 0.75 for the lie dimension. Finally, EPQ showed acceptable
dimensionality indices (χ2

(406)
= 860.87; Tucker Lewis index or non-normed fit index (NNFI) = 0.93;

comparative fit index (CFI) = 0.94; standardized root mean square residual (SRMR) = 0.07).

2.3.3. Intrapreneurial Self-Capital Scale (ISCS)—Italian Version

The Intrapreneurial Self-Capital Scale (ISCS) [28] uses 28 items measured on a five-point Likert-type
scale to assess the intrapreneurial self-capital construct, which encompasses self-evaluation, hardiness,
creative self-efficacy, resilience, goal mastery, decisiveness, and vigilance aspects. The reported
Cronbach’s alpha coefficient for the ISCS total score is 0.86 for the Italian version. The psychometric
properties of the scale were reported by Di Fabio [28]. The ISC scale showed appropriate and adequate
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dimensionality indices (χ2/df = 1.43; Tucker Lewis index or non-normed fit index (NNFI) = 0.90;
comparative fit index (CFI) = 0.90; root mean square error of approximation (RMSEA) = 0.05;
standardized root mean square residual (SRMR) = 0.04).

2.4. Procedure

Trained psychologists administered the questionnaires to the workers in group sessions, in
accordance with Italian law requirements regarding privacy and informed consent (Law Decree
DL-101/2018) and EU regulations (2016/699) and in a counterbalanced order. Participants could
withdraw from the data collection session at any time.

2.5. Data Analysis

The researchers first verified the preconditions necessary for mediation analysis. They assessed
the variables’ normality (asymmetry and kurtosis values), homoscedasticity, and linearity. For all the
variables suitable for the mediation analysis, the gender-related differences underwent examination by
means of the Student t-test and Cohen’s d coefficient. Subsequently, the researchers carried on the
regression procedures recommended by Hayes [42] for the assessment of mediation using PROCESS
version 3.2 [43]. Mediation processes were framed in terms of intermediate variables (i.e., mediators,
M) between an independent variable (X) and a dependent variable (Y). For simple mediation models
(i.e., theoretical model 4) three variables are required (i.e., M, X, Y).

According to Hayes [42], X could affect Y only in two ways in a simple mediation model (i.e.,
directly and indirectly through the mediator). Complete or full mediation occurs when variable X no
longer affects Y after M has been controlled, while partial mediation refers to those cases in which the
path from X to Y is reduced in absolute size but is still statistically significant when the mediator is
introduced. The researchers proceeded to estimate the effect sizes of the mediator (i.e., how much of
the independent variable’s effect possibly attributes to the mediator).

3. Results

3.1. Descriptive Statistics

Table 1 reports the descriptive statistics for the workers sample. Mean and standard deviation are
presented for all the variables collected.

Table 1. Descriptive Statistics.

Scale Variable Mean (s.d.)

EPQ

Extraversion 8.13 (3.28)

Psychoticism 2.96 (2.15)

Neuroticism 4.65 (3.06)

CNS Total Score 48.04 (8.86)

ISCS Total Score 102.04 (12.10)

Note. s.d. = standard deviation; EPQ = Eysenck Personality Questionnaire; CNS = Connectedness to Nature Scale;
ISCS = Intrapreneurial Self-Capital Scale.

3.2. Mediation Assumptions and Gender Differences

The relationships between personality traits, connectedness to nature, and intrapreneurial
self-capital were assessed by means of Pearson’s r coefficient (i.e., correlation).

As shown in Table 2, intrapreneurial self-capital correlated with CNS, extraversion, and neuroticism.
However, CNS showed only a positive linear relationship with extraversion (among personality traits)
and ISC. Since neuroticism and psychoticism did not individually show a positive linear relationship
with both ISC and CNS, these variables could not be used in mediation analysis. Instead, extraversion,
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entertaining a significant linear relationship with both ISC and CNS, received inclusion in the mediation
analysis. Gender effects on extraversion, ISC, and CNS were explored by researchers before proceeding
with mediation analysis.

Table 2. Full correlation matrix between personality traits, connectedness to nature, and
intrapreneurial self-capital.

Variable Extraversion Psychoticism Neuroticism CNS ISC

Extraversion 1 −0.17** −0.26*** 0.24*** 0.38***

Psychoticism −0.17** 1 0.03 −0.02 −0.08

Neuroticism −0.26*** 0.03 1 −0.09 −0.30***

CNS 0.24*** 0.02 −0.09 1 0.40**

ISC 0.38*** −0.08 −0.30*** 0.40** 1

**: p < 0.01; ***: p < 0.001.

As seen in Table 3, extraversion (t(243) = 0.08; p = 0.94), CNS (t(243) = −1.37; p = 0.17), and ISC
(t(243) = 0.60; p = 0.55) were influenced in a small and non-significant way by gender. Besides this,
none of the variables involved in the Student t-tests achieved a small gender-related effect size [44].
Since gender did not affect any the three variables selected for mediation analysis in a statistically
significant way, the researchers excluded gender from the subsequent mediation analysis.

Table 3. Gender differences among the variables selected for mediation analysis.

Variable
Women Men Gender Differences

Cohen’s dM s.d. M s.d.

Extraversion 8.09 3.30 8.13 3.29 0.01

ISC 101.49 12.18 102.43 12.00 0.08

CNS 48.78 9.14 47.22 8.60 0.17

Note. M = mean; s.d. = standard deviation.

3.3. Mediation Analysis

Given the previous results, the researchers carried on a mediation analysis using extraversion
as the independent variable and intrapreneurial self-capital as the mediator, while connectedness to
nature was considered the dependent variable. The effect of extraversion on the mediator (ISC) was
accounted by path a, while path b signaled how much the mediator affected the outcome variable
(i.e., CNS). Finally, path c’ and path c refer to the effect of the independent variable on the dependent
variable when the mediator was, respectively, accounted or not. Figure 1 illustrates the relationship
between extraversion and connectedness to nature, with intrapreneurial self-capital as a mediator.
Table 4 displays the statistics related to all the paths accounted in simple mediation.
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Figure 1. Relationship between extraversion and connectedness to nature, with intrapreneurial
self-capital as a mediator (k2 mediator effect size = 0.14.).

Table 4. Mediation analysis statistics.

F df p R2

X predicts M 40.10 1,245 0.001 0.14

X and M predict Y 24.24 2, 244 0.001 0.17

X predicts Y 14.26 1, 245 0.001 0.06

Student t df p β

Path a 6.33 245 0.001 1.38

Path b 5.69 244 0.001 0.26

Path c’ 1.58 244 0.11 0.27

Path c 3.78 245 0.001 0.63

In line with our hypothesis, extraversion exhibited a significant direct positive influence on
connectedness to nature (path c) and affected it indirectly through intrapreneurial self-capital. Instead,
the direct effect (path c’) did not appear statistically significant (i.e., the extraversion effect on
connectedness to nature was no longer significant when ISC was considered as mediator). Highly
extraverted individuals reported a higher intrapreneurial self-capital (path a), and participants who
had high scores in intrapreneurial self-capital appeared to be more connected with nature (path b).
Table 5 presents the model effects indices.

Table 5. Model’s effect indices.

Total Effect Direct Effect Indirect Effect
Par.

Standardized
Indirect Effect

Tot.
Standardized
Indirect Effect

k2

0.63 0.27 0.36 0.04 0.14 0.14

Table 5 shows that 14% of the variance in the connectedness to nature was explained by the
mediator (i.e., intrapreneurial self-capital).

4. Discussion

The authors presented a mediation model that extended previous research by examining people’s
connectedness to nature and assessing the role of intrapreneurial self-capital as a mediator of
extraversion among adult workers.
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First, researchers replicated and confirmed the literature results concerning the relationship
(i.e., correlation) between extraversion and intrapreneurial self-capital, obtaining similar Pearson’s r
coefficient values [33,34] (H1). The relationship between extraversion and connectedness to nature
was also confirmed. In this case, the correlation coefficient resulted in higher values but was still
in agreement with the previous literature [15–19] (H1). This study also tested the relationship
between intrapreneurial self-capital and connectedness to nature, which had not yet received empirical
exploration. The results highlighted a positive linear relationship between ISC and connectedness to
nature (H2). Gender did not affect ISC levels in the sample. Thus, our results appeared in line with the
recent evidence regarding ISC gender invariance [19].

Given the existence of such relationships, the researchers performed a mediation analysis. In
line with Hypothesis 3, intrapreneurial self-capital fully mediated extraversion’s effect on workers’
connectedness to nature. Following the k2 interpretation of Preacher and Kelley [45], researchers
obtained a medium mediator effect size for the proposed model. Interestingly, intrapreneurial
self-capital appeared to be able to affect the relationship between extraversion and connectedness to
nature using a personality reference model, [46,47] which conceives personality as a psychological
feature grounded in an individuals’ genetics, and thus very unlikely change [48,49].

Additionally, the evidence that the direct effect in the mediation model (i.e., when consideration
was given to the mediator) became statistically insignificant suggested how intrapreneurial self-capital
can be a key factor in promoting connectedness to nature. Indeed, extraversion no longer affects
connectedness to nature when ISC has been accounted for. The indirect effect of extraversion can
be understood with consideration to the tendency of highly extraverted individuals to act with the
intention of increasing their own resources (from X to M) [50]. In this sense, people with a high level of
ISC, which is a core of individual resources [28], could make use of those strengths to enhance their
connectedness to nature (from M to Y). For instance, they could adaptively make decisions related to the
environment (vigilance and decisiveness aspects) and perceive themselves as more self-efficient (core
self-evaluation aspect) in dealing with pro-environment behaviors, thus enhancing their likelihood
to succeed. In line with the self-expansion model [6,35], the individuals who successfully included
nature in their own self reported higher levels of ISC. This result may suggest that ISC resources could
facilitate the achievement of a higher and deeper connectedness to nature.

In contrast to personality traits, intrapreneurial self-capital can be increased through specific
training [51,52]. For this reason, ISC appears particularly suitable for primary prevention
interventions [25,36–38]. Increasing workers’ ISC resources could also contribute to sustainability
efforts within organizations, by empowering individuals’ capability to deal with issues and challenges
of sustainability development (e.g., by making their connection with the natural environment deeper)
as well as enhance their well-being [9,10,32–34,53,54].

Our results are promising for offering policymakers a new viable perspective on how to deal with
sustainability and sustainable development issues. We are at the fork in the road, we could continue
to act only in a framework of emergency interventions (i.e., tertiary prevention) or we also could
be interested in enhancing people’s preventive resources in parallel. If future studies confirm these
results, ISC could be a promising resource in this perspective. Also, educators could plausibly exploit
our work in terms of current educational interventions [55]. They could benefit from activities in
which preventive resources, like ISC, can be developed to support sustainable development processes.
Following this perspective, it might be possible in the future to reduce the need for emergency
interventions (i.e., tertiary prevention) and thus create the conditions for undesirable behaviors to
occur less.

Nevertheless, several limitations of this study need discussion. First, the study’s results cannot be
considered conclusive for all Italian workers in any line of work, but only the workers from the specific
context in the Tuscan region. Thus, more efforts should be made to expand the research regarding
the mediation effect of ISC on connectedness to nature by recruiting different types of workers from
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different geographical areas in Italy. Foreign countries should be included in testing such a model in
the future as well, since the ISC scale is becoming available in multiple languages [56].

In addition, other constructs should receive consideration for integration to improve the model
presented. For instance, sustainable leadership [57] should reasonably be examined in the future in
regard to its relationship with both intrapreneurial self-capital and connectedness to nature. This
model could also be studied and integrated within the psychology of harmony as harmonization’s
framework [58], as well as expanded through the consideration of the peculiar dynamics within virtual
environments [59–61], which can enhance or hinder sustainable development. Nevertheless, this
research project falls within exploratory and correlational studies (i.e., causal relationships are not
involved). Thus, future research should assess if causal relationships exist between extraversion, ISC,
and connectedness to nature.

Despite the abovementioned limitations, this study suggests that intrapreneurial self-capital
could encourage sustainable development within organizations [1,62], potentially enhancing workers’
connectedness to nature. Since modern societal organizations are called to play an important role in
achieving the UN’s Sustainable Development Goals [4], and in facing new challenging work related
dynamics, such as coopetition [63], further attention should be given to those psychological features,
such as ISC, that are able to ease the processes associated with sustainable development [3].
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