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The aim of this article is to address the current knowledge gap in key soft skills required when managing projects in an Industry
5.0 context. Using a survey questionnaire, key social, emotional, and behavioral skills were identified and framed through the
theoretical lenses of the Big Five personality traits and Schwartz’s personal values theories. The findings highlight the growing
relevance of emotional resilience, innovation, cooperation, and social engagement, reflecting personality qualities such as open-
ness to experience and agreeableness and personal values such as self-direction, universalism, and hedonism. The professional

identity of project managers is posited to evolve concomitantly.
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Introduction

The rapid evolution from Industry 4.0 (I4.0) to Industry 5.0 (I5.0)
has significantly reshaped the project management landscape. 14.0
corresponds to the digital transformation of manufacturing through
the integration of cyber-physical systems, Internet of Things (IoT),
and data analytics to create smart, interconnected, and efficient
production processes (Marnewick & Marnewick, 2019). 15.0
emphasizes combining these technologies and others, such as arti-
ficial intelligence (Al), while prioritizing sustainability and
human—machine collaboration. This focus calls for project manag-
ers with specialized skills. In particular, there is a prominent need
to understand the unique soft skills set required for effective
human-centered project management in the digital age, as pro-
posed by the 15.0 paradigm. As highlighted by Sousa and Rocha
(2019), adapting to digital transformations of processes and man-
agement paradigms is critical for maintaining business competi-
tiveness in contemporary and future technological and societal
scenarios. However, project managers must develop skills that
enable them to manage both technological innovations and
human-driven perspectives (Coelho et al., 2023; Golovianko
et al., 2023). Understanding these required skills is crucial as
project management methodologies have evolved from rigid,
process-driven approaches to more agile, human-centric models,
markedly in the COVID-19 pandemic context, which has
enhanced the embracing of digital tools (Shadravan & Parsaei,
2023; Zizic et al., 2022) and as highlighted by the 15.0 concept.
Existing literature stresses the growing importance of project
managers’ soft skills in 14.0, emphasizing areas such as adapt-
ability and creativity (Ribeiro et al., 2021). However, the effect

of soft skills on project management in 15.0 remains underex-
plored (Bushuyev et al., 2021; Lukianov et al., 2021). To over-
come this gap, our study uses Soto’s (2023) psychological
construct of Social, Emotional, and Behavioral (SEB) soft
skills, framed in the theoretical lenses of the Big Five
Personality Traits theory (McCrae, 1999) and Schwartz’s
Values theory (2012). Thus, our study extends the application
of theoretical constructs related to nontechnical skills to project
management in an 15.0 context. Moreover, our results add to
the extant literature by demonstrating that the project manager’s
professional identity, influenced by personal values and person-
ality traits, is evolving alongside the soft skills required for
15.0. Therefore, this study contributes to the professional identity
literature in the project management area.

To address the identified research gaps, this study’s research
question is the following: “What social, emotional, and behav-
ioral skills are crucial for project management in Industry 5.0?”
A pragmatic research paradigm, framed on a quantitative
approach, was employed. The primary data collection method
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was an online survey questionnaire targeting active project
managers across various industries.

In the project management area, extant studies have shown
that developing human capital, including technical skills and
soft skills, significantly impacts project success and organiza-
tional performance (Aliu & Aigbavboa, 2019; Greer &
Carden, 2021). Thus, from a practical perspective, our research
provides insights to inform the planning of training programs
and professional development initiatives aimed at enhancing
digital transformation capabilities.

This article is organized as follows: a discussion of the
related background literature is presented next, namely on
15.0 and its impact on project management and soft skills.
Then, the employed methodology is described, and the
main findings are presented. In light of the extant literature,
the main results are discussed. Finally, the main conclusions
are provided, including limitations and future research
avenues.

Theoretical Background

Industry 5.0 and Its Impact on Project
Management

The contemporary world is an environment where digital tech-
nologies are foundational, influencing every aspect of human
life (Li et al., 2022). Enhanced connectivity facilitates real-
time communication, breaking geographical and cultural bar-
riers. This interconnectedness is driven by digital platforms
integrating various technologies, creating a seamless blend
of digital and physical resources (Cortellazzo et al., 2019;
Redshaw, 2020). However, the digital world also presents
challenges such as the digital divide and environmental con-
cerns due to increased carbon footprints (Fraga-Lamas et al.,
2021). Addressing these issues requires inclusive policies
and sustainable practices to ensure equitable access and miti-
gate adverse impacts (Linkov et al., 2018). Moreover, in a
digital world, project managers must overcome resistance to
change and address security and privacy concerns (Pan &
Zhang, 2021).

The rapid progression from 14.0 to 15.0 marks a significant
shift in the industrial landscape, bringing about profound
changes in project management practices (Shadravan &
Parsaei, 2023). Initially focused on predictability and control,
modern project management methodologies now emphasize
flexibility, responsiveness, and digital integration (Ng, 2019).
Project managers must develop skills in various advanced tech-
nologies to stay ahead. Proficiency in blockchain, the IoT, and
Al is becoming essential as these technologies revolutionize
project management practices by enhancing, for example,
decision-making, risk management, and resource allocation
that improve project execution efficiency (Alfaifi & Aksoy,
2023). The application of data-driven decision-making tech-
niques, such as real-time analytics, predictive modeling, and
digital twins, is crucial for optimizing project performance

(Whyte, 2019), decision-making, and efficiency (Marhraoui,
2023; Marnewick & Marnewick, 2022).

Emphasizing a human-centric approach and sustainability,
project managers in an 15.0 context must balance technological
advancements with ecological and humanitarian considerations,
aligning projects with wider social and environmental goals
(Barata & Kayser, 2023). This involves leveraging automated
processes while maintaining a human-driven approach to max-
imize value (Golovianko et al., 2023) that builds on human cre-
ativity and intuition (Zizic et al., 2022). Also, this requires
redefined soft skills such as empathy and a collaborative
mindset (Coelho et al., 2023). Also, successful communication
and adaptability are critical for project success in digital envi-
ronments (Marnewick & Marnewick, 2021; Ng, 2019).
Moreover, leadership skills are vital to ensure project managers
can effectively manage diverse teams and stakeholder expecta-
tions in a digital world (van Heerden et al., 2023). Thus, the cul-
tivation of soft skills is paramount for effective project
management in the 15.0 era (van Heerden et al., 2023).
However, the literature lacks an in-depth study of the relevance
of such skills for project management in this context (Bushuyev
et al., 2021; Lukianov et al., 2021).

Moreover, the dynamic nature of the digital age, character-
ized by rapid technological advancements and globalization,
requires project managers to engage in continuous professional
development to maintain relevance and effectiveness (Dempsey
et al., 2022; Leong et al., 2023). Prioritizing soft skills for 15.0
allows for assessing and developing training programs that will
adequately equip project managers for contemporary and future
project management scenarios.

Soft Skills

Noncognitive skills are increasingly valued across various
domains for their contributions to personal and professional
success (Soto et al., 2022). Capabilities to nurture social rela-
tionships, adjust emotions, and control behaviors are clearly
distinguishable from cognitive skills as evaluated by intellect
tests (Duckworth & Yeager, 2015). Diverse qualities can
be identified with noncognitive skills, such as sociability,
conscientiousness, curiosity, and perseverance, significantly
impacting life outcomes (Heckman & Kautz, 2012). In the
project management area, the nontechnical skills of project
managers are a major element influencing project success.
For example, resilient project managers are better equipped
to handle time pressure without experiencing emotional
exhaustion (Rafique et al., 2023). However, previous research
on project managers has largely overlooked the psychological
factors contributing to project success (Hassan et al., 2017;
Hussain et al., 2021).

The literature addressing these skills is inherently multidisci-
plinary and is crowded by a blurring collection of definitions,
terminology, and taxonomies. Examples include ‘“character
strengths,” “noncognitive skills,” “soft skills,” “21st-century
skills,” and “social and emotional learning” (Soto et al.,
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2021). We adopt Soto’s SEB terminology for clarity, represent-
ing how someone can think, feel, and behave when the situation
calls for it. Social skills involve capabilities necessary for
dynamic interaction such as communication, cooperation, and
adherence to social norms (Napolitano et al., 2021). Emotional
skills are crucial across professions, enabling empathy and emo-
tional regulation (Giménez-Espert et al., 2019). Behavioral
skills encompass responses to internal and external demands,
which are crucial for goal achievement, including self-discipline
and time management (Napolitano et al., 2021; Sampaio et al.,
2022).

Various tools have been developed to assess SEB skills, for
example:

1. The Social Skills Inventory, which measures social abil-
ities (Riggio, 1986);

2. The Levels of Emotional Awareness Scale, which mea-
sures emotional awareness (Lane & Smith, 2021);

3. The Behavioral Skills Analysis scale, which evaluates the
impact of specific behavioral skills on project success
(Sampaio et al., 2022); and

4. The Behavioral, Emotional, and Social Skills Inventory
(BESSI), which offers a comprehensive coverage of
SEB skills (Soto et al., 2022).

The BESSI scale stands out due to its comprehensiveness
and empirical validation, essential for a holistic analysis of
SEB skills. It has been utilized in several studies to investigate
how these skills relate to success in life (Sewell et al., 2023;
Soto et al., 2023, 2024). Our study used a condensed version
of the original BESSI framework with 20 items (BESSI-20),
which reduced the time required to complete the skills assess-
ment while maintaining rigorous standards. This shorter
version has already been employed in other research contexts
(Sewell et al., 2023; Soto et al., 2023), confirming its suitability
and effectiveness in rapidly capturing essential SEB skills. It
evaluates the following dimensions (Soto et al., 2021), illus-
trated in Figure 1:

1. Self-management skills: abilities to achieve goals and
complete tasks efficiently;

Social Engagement Skills

Leadership
Persuasive
Conversational
Expressive

Energy regulation

Ethical competence

Cooperation Skills

Teamwork
Capacity for trust
Perspective-taking
Capacity for social warmth

Self-Management Skills

Task management

Time management
Detail management

Organizational skills
Responsibility management
Capacity for consistency
Goal regulation

Rule-following skills
Decision-making skills

Innovation Skills

Abstract thinking
Creative
Artistic
Cultural competence

Information processing

Impulse regulation

Emotional Resilience Skills

Stress regulation
Capacity for optimism
Anger management
Confidence regulation

Figure 1. BESSI framework proposed by Soto et al. (2022).
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2. Social engagement skills: abilities for effective social
interaction;

3. Cooperation skills: abilities to foster strong social bonds
and connections;

4. Emotional resilience skills: emotional self-regulation
competencies; and

5. Innovation skills: cognitive flexibility and tolerance for
ambiguity.

SEB skills have been theoretically grounded in the Big Five
Personality Traits theory (Soto et al., 2021): openness to expe-
rience, extraversion, conscientiousness, agreeableness, and neu-
roticism (Table 1). It has been empirically shown to support the
BESSI-20 model (Wang et al., 2016). Social engagement is
linked to extraversion, which reflects the capacity to actively
connect with others, including conversational skills, persuasive
ability, and leadership. Cooperation relates to agreeableness, rep-
resenting capacities to preserve constructive social interactions
such as viewpoint-taking, trust, and teamwork. Self-management
is linked to conscientiousness, which involves the capacity to
successfully execute plans and deliver results, including time man-
agement, organization, and consistency. Emotional resilience cor-
responds to (low) neuroticism, which includes abilities to manage

Table 1. Big Five Personality Traits (John & Srivastava, 1999)

Big Five Dimension Facet (Trait)

Extraversion Friendliness (sociable)

Confidence (forceful)

Action (energetic)
Exhilaration-seeking (adventurous)
Optimistic emotions (enthusiastic)
Warmness (outgoing)

Trust (forgiving)

Simplicity (not demanding)
Unselfishness (warm)

Defiance (not stubborn)

Humility (not show-off)
soft-heartedness (sympathetic)
Proficiency (efficient)

Orderliness (organized)
Dutifulness (not careless)
Accomplishment striving (thorough)
Self-control (not lazy)

Pondering

Nervousness (tense)

Enraged opposition (irritable)
Melancholy (not contented)
Self-awareness (shy)

Suddenness (moody)
Defenselessness (not self-confident)
Ideas (curious)

Imagination

Aesthetics (artistic)

Acts (wide interests)

Emotions (excitable)

Values (unconventional)

Agreeableness

Conscientiousness

Neuroticism

Openness to experience

emotions effectively such as stress and anger management.
Innovation relates to openness to experience, which involves
capacities to be open to innovation and change, including abstract
thinking and creativity.

Personality traits influence the success of a project (Miiller &
Jugdev, 2012). For example, Bhatti et al. (2014) suggest that
personality traits influence job performance, a key factor in
project success. Wang et al. (2016) delved into the intricate
connections among personality traits, risk propensity, and risk
perception in project management. These authors found that
extraversion, conscientiousness, and agreeableness consider-
ably affect risk awareness, and that extraversion, conscientious-
ness, and agreeableness notably affect risk tendency. Noor
et al. (2020) found that agreeableness and conscientiousness
influence the accomplishment of small projects in the public
construction area. Hussain et al. (2021) uncovered that person-
ality traits, such as openness and extraversion, positively predict
project success, whereas conscientiousness, neuroticism, and
agreeableness did not directly correlate with success.

Despite being the predominant theoretical framework for
understanding personality structure and individual differences
(Langston & Sykes, 1997; McCrae, 1999), the Big Five model
has been shown not to give a thorough explanation of how individ-
ual traits manifest in behaviors (Fleeson & Jayawickreme, 2015).
The Vaske and Donnelly (1999) theory of value-attitude-behavior
is relevant in this regard. It proposes that attitude and (intended)
behavior result from the individual’s personal values. This cogni-
tive hierarchy model of human behavior posits that values influ-
ence beliefs; in turn, these influence attitudes that influence
behavioral intentions, leading to behaviors.

Values are generally defined as cognitive structures that
facilitate adaptive behavior and social interaction (Homer &
Kahle, 1988). As the most abstract level of social cognition,
values serve as the building blocks for attitudes and behaviors,
influencing our responses to environmental stimuli (Vaske &
Donnelly, 1999). They are socially acquired beliefs that
should be distinguished from innate personality dispositions
(Olver & Mooradian, 2003) and, therefore, can be trained or
developed. Cognitive processes, such as value judgments,
guide individual decision-making (Homer & Kahle, 1988).
Thus, we propose that personal values theories significantly
complement Soto’s SEB model’s Big Five theory foundation
by incorporating the behavioral manifestations of individual
differences in personality traits.

Personal values are conceptualized within several frame-
works, the most recognized being Schwartz’s Values Theory
(Schwartz, 1992, 2012) as a measure of stable, underlying
value structures opposed to situational work-related values
(Rickaby et al., 2017). Thus, it measures value structures that
predict future behavior. Schwartz’s Values Theory is widely
adopted due to its emphasis on broad motivational values that
underpin human behavior (Yahyagil, 2015) (Table 2): self-
direction, stimulation, hedonism, achievement, power, face,
security, tradition, humility, conformity, universalism, and
benevolence.
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Table 2. Schwartz’s Universal Values (Schwartz, 2012)

Value

Description

Self-Direction—
Thought

Self-Direction—
Action

Stimulation

Hedonism
Achievement
Power—Dominance

Power—Resources

Face
Security—Personal

Security—Societal
Tradition

Humility
Conformity—Rules

Autonomy to develop and apply one’s skills
and knowledge

Autonomy to make independent decisions
and take personal initiative

A preference for stimulating and
unconventional activities

A preference for hedonistic pursuits and
physical pleasure

Adherence to social norms and expectations

Assertive and controlling behavior

Pursuit of economic gain and material
prosperity

Self-presentation and impression management

Physical safety and well-being of oneself and
close associates

Collective security and social well-being

Adhering to cultural norms and religious
practices

Low self-enhancement and nonconformism

Conformity to formal regulations and social
norms

Conformity— Nonaggression and prosocial behavior
Interpersonal

Universalism— Ecological preservation and sustainability
Nature

Universalism— Adherence to principles of social justice and
Concern equality

Universalism— Open-mindedness and cultural sensitivity
Tolerance

Benevolence—Caring
Benevolence—
Dependability

Ingroup loyalty and altruism
Conscientiousness and dependability

Roccas et al. (2002) have studied the correlation between
personality traits and Schwartz’s universal values. They found
that extraversion is related to personal values such as stimulation,
achievement, and hedonism. Agreeableness is associated with
benevolence, conformity, and tradition. Conscientiousness is
linked to achievement and conformity. Openness to experience
is connected to self-direction, universalism, and stimulation.
Neuroticism was not strongly connected with any of Schwartz’s
values.

Empirical studies demonstrate a positive correlation between
value congruence and positive work attitudes and organiza-
tional outcomes (Rickaby et al., 2017). However, there have
been few studies on the influence of individual personal
values on project management. Jirachiefpattana (2013) found
that openness to change and self-transcendence influence the
project management of software development in Thailand.
van der Sluijs and Silvius (2023) found that universalism, con-
formity, and security values are positively linked to the motiva-
tion of project managers for sustainability.

In summary, the interplay among SEB skills, personal
values, and personality traits is significant, as personal values

Personal Values

v

o
()
-0
Q
<.
o
S
Soft Skills
N\
D
& %
& %y

\ Personality Traits /

Figure 2. Proposed theoretical framework for soft skills.

influence behavioral skills (Vaske & Donnelly, 1999), and per-
sonality traits influence emotional and social skills (Wang et al.,
2016). Moreover, personality traits are shaped by underlying
personal values (Jacobs & Wollny, 2022; Sindermann et al.,
2023). Thus, we developed the conceptual framework depicted
in Figure 2 as a theoretical foundation for soft skills. It posits
that personality traits and personal values are underlying
factors of social, emotional, and behavioral (soft) skills.

The proposed theoretical framework for soft skills offers a
holistic view of an individual’s capabilities, connecting SEB
skills to enduring patterns of thought, emotion, and behavior.
This integrated approach provides a more nuanced understand-
ing of the nontechnical skills project managers need.
Accordingly, the SEB skills of project managers in an I5.0
context, measured using the BESSI-20 instrument, will be dis-
cussed in light of both the Big Five personality traits and
Schwartz’s values theories.

Correlations Among Soft Skills, Personality
Traits, Personal Values, and Professional
Identity

A professional identity is a person’s self-perception as a partic-
ular profession or occupation member; it encompasses beliefs,
attitudes, and behaviors associated with that role. A strong pro-
fessional identity can provide a sense of purpose, belonging,
and direction in one’s career. Professional identity evolves
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through self-understanding and personal development, influ-
enced by individual values and personality traits (Kononenko,
2023). For example, self-esteem and self-understanding shape
professional identity, which is crucial for effective professional
engagement (Kononenko, 2023). Personal values serve as
guiding principles that influence behavior and decision-making
in professional contexts. Aligning personal values with profes-
sional roles enhances job satisfaction and performance, indicat-
ing a compelling link between values and professional identity
(ilhan et al., 2023). Personality traits, such as temperament,
affect professional identity formation, suggesting that individ-
ual characteristics play a critical role in career development
(Osmanova & Korashvili, 2023). For example, a person high
in conscientiousness may develop a professional identity cen-
tered on being reliable and detail oriented. In contrast,
someone high in openness might see themselves as innovative
and adaptable in their profession. Personality characteristics,
particularly extraversion and neuroticism, have been found to
relate significantly to the observance of professional values
among nursing students (Jasemi et al., 2020). These traits also
predict work-related depression, anxiety, and irritation in
nurses, with professional identity serving as a protective
factor (Han et al.,, 2020). The interplay between personal
values and personality traits can mediate job performance and
satisfaction, emphasizing the need for a holistic understanding
of these factors (ilhan et al., 2023). These outcomes highlight
the value of contemplating personality traits and personal
values in professional identity development processes induced
by paradigm shifts such as 15.0.

Research Methodology

An abductive reasoning approach was used, integrating theoret-
ical insights with empirical data to explore the evolving SEB
skills required by project managers in 15.0. The research philos-
ophy is aligned with pragmatism, which posits that concepts are
relevant when they support actionable outcomes. This flexible
approach allows us to bridge the gap between theory and prac-
tice (Saunders et al., 2009).

The 15.0 paradigm highlights the combination of advanced
digital technologies with human-centric approaches. To
explore the soft skills project managers need to account for
each of these key aspects, a construct for each was developed:
“Digital PM” (DPM) is defined as corresponding to a scenario
with extensive digital embeddedness and intensive use of
advanced digital technologies in delivering projects;
“Traditional PM” (TPM) is defined as corresponding to a sce-
nario where human interactions and values are essential in suc-
cessfully delivering projects.

Data Collection

A quantitative approach was adopted, utilizing an online survey
questionnaire to collect data on SEB skills from active project
managers across industries. The unit of analysis in this research

was individual project managers. The survey included two sec-
tions: Section A—an SEB skills comparison between DPM and
TPM, using the BESSI-20 measurement instrument, where par-
ticipants were asked to assess the relevance and prominence of
each SEB skill in both DPM and TPM contexts; and Section B
—demographic/professional background.

Pilot testing and expert validation ensured the survey’s reli-
ability. The survey distribution strategy involved multiple chan-
nels to ensure a wide reach and diverse respondent base. Email
distribution was a key method, with a total of 3,597 emails sent
to potential respondents who had been involved in project man-
agement. This method aimed to target individuals directly and
encourage participation through personalized communication.
Additionally, the questionnaire was posted on the researchers’
LinkedIn profile and shared in relevant LinkedIn groups
related to project management. This approach leveraged profes-
sional networks and communities to increase responses through
peer engagement. The survey period spanned from May 2024
through June 2024, and 221 respondents completed it in full.
The survey included a consent form outlining the privacy
policy and the voluntary nature of participation.

Data Analysis

The data analysis was conducted using SPSS software v27
(IBM Corp.). Frequencies and descriptive statistics were used
to analyze demographic variables, including respondents’ age,
gender, educational background, country of origin, project
roles, experience, business activity, and organizational size.

The SEB scale data was analyzed using Exploratory Factor
Analysis (EFA) to uncover underlying factor structures in
both DPM and TPM contexts. Principal Component Analysis
(PCA) extraction and Varimax rotation were employed
(Jolliffe, 2002). The adequacy of the dataset for factor analysis
was established through the application of KMO and Bartlett’s
test of sphericity (Kaiser, 1974). Varimax rotation was used to
simplify factor loadings and facilitate interpretability, being
preferred for achieving a clear and distinct factor structure
with minimal cross-loadings. Items were grouped into factors
based on their highest loadings, ensuring that each item contrib-
uted significantly to a single factor, thus maintaining conceptual
coherence. PCA was chosen for its effectiveness in reducing
data dimensionality while preserving maximum variance.
Factors were retained based on Kaiser’s (1974) criterion (eigen-
values greater than 1) and the scree plot. The reliability of the
resulting factors was assessed using Cronbach’s alpha, and
factors above or close to 0.7 were considered reliable
(Nunnally, 1978).

Normality tests were conducted to ensure the validity and
reliability of the statistical analyses (Tabachnick & Fidell,
2007). The approach included a comprehensive evaluation of
skewness and kurtosis, alongside the Kolmogorov-Smirnov
and Shapiro-Wilk tests (Shapiro & Wilk, 1965). Given the non-
parametric nature of the data, the Friedman and Wilcoxon tests
were employed to assess differences across various dimensions
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within the SEB scale. The Friedman test was used to evaluate
significant differences across multiple related groups. The
Wilcoxon signed-rank test provided additional insights into
specific pairwise comparisons between DPM and TPM. This
test assesses the differences between paired observations,
ranking these differences while considering both their magni-
tude and direction. For each skill, the differences between
DPM and TPM were ranked, and the ranks of the differences
were summed for positive and negative differences separately.
The test calculates the Z-value and the significance level
(p value) to ascertain whether a statistically significant differ-
ence exists between the two contexts.

Respondents’ Characterization

The educational background of the respondents demonstrated
considerable diversity, with the majority possessing advanced
degrees, which signifies a highly educated respondent base.
Specifically, 65.0% of the respondents had a master’s degree,
whereas 28.0% held a bachelor’s degree. A smaller proportion
had completed vocational school (1.0%) or high school (2.0%).
Geographically, the respondents were predominantly from
Portugal (81.0%). Other countries represented included
Brazil (5.0%), Spain (3.0%), and several others, each contrib-
uting with less than 2% of the total respondents. The age dis-
tribution of respondents showed concentration in the
mid-career stages. Specifically, 30.0% were aged 35 to 44,
25.0% were aged 45 to 54, and 20.0% were aged 18 to 24
years old. This age range distribution indicates a blend of
emerging and seasoned professionals within the project man-
agement field. Regarding gender, the respondents were pre-
dominantly male (60.0%), which agrees with evidence that
project management is a profession still mainly led by men
(Burke & Richardsen, 2016).

Regarding their roles in projects over the past five years,
most respondents (62.0%) identified as project managers. This
was followed by portfolio or program managers (25.0%) and
project team members (13.0%). Respondents’ experience
levels varied, with 20% of project managers having 1 to 3
years’ experience, 18% 7 to 10 years’ experience, and 25%
over 15 years’ experience. This experience level underscores
the practical knowledge among the respondents, enhancing
the reliability of the survey findings.

The respondents represented a wide range of business activ-
ities, with information technology/software development
(25.0%), consulting/professional services (22.0%), and con-
struction/engineering (15.0%) being the most common
sectors. Other sectors included healthcare/pharmaceuticals
(8.0%), government/public sector (10.0%), manufacturing/pro-
duction (12.0%), and financial services/banking (8.0%). In
terms of organization size, respondents were evenly distributed
among micro (25.0%), small (35.0%), and medium (40.0%)
enterprises. This balanced representation across different orga-
nizational scales allows for a holistic understanding of project
management in various business contexts.

Findings
Exploratory Factor Analysis

EFA was conducted to identify and retain factors representing
distinct dimensions of SEB skills that significantly contribute
to total variance. Items “lead a group of people,” “express my
thoughts and feelings,” “cooperate with other people,” “work
toward my goals,” and “learn about other cultures” were
excluded from the final BESSI-20 scale model due to their
inability to consistently group within constructs, a crucial step
to maintain equivalence between scales and ensure methodo-
logically sound and reliable comparisons.

In the case of TPM, the analysis resulted in the retention of
five factors (Table 3), each contributing significantly to the
overall variance. The reliability of these factors was confirmed
with Cronbach’s alpha values above or close to 0.7.

Initially, the EFA for DPM resulted in the retention of four
factors based on eigenvalues and the scree plot. However, a
second iteration was conducted to extract five factors to ensure
that the scales were equivalent to those identified in the
TPM context and more aligned with the BESSI-20 constructs
(Table 4). Statistically this was feasible, as the fifth factor presented
an eigenvalue close to 1 and contributed to the total variance, ensur-
ing better alignment with the BESSI-20 constructs and allowing
direct comparisons with the TPM context. Reliability was con-
firmed with Cronbach’s alpha values all above 0.7.

Skills Differences Between TPM and DPM
Contexts

Both the Kolmogorov-Smirnov and Shapiro-Wilk tests consis-
tently reject the null hypothesis of normality (» <0.001) (Razali
& Wah, 2011) for all SEB skills in both DPM and TPM envi-
ronments. Thus, nonparametric statistical methods were used
for further analysis (Sheskin, 2003).

The Friedman test results for the TPM environment
(Chi-Square = 52.436; n=212; df=4; p<0.001) indicate a
statistically significant difference in SEB skills among project
managers (Table 5). Social engagement and cooperation
scored the highest mean ranks, indicating that project managers
perceive these skills as more prominent or better developed in a
human-driven scenario.

Social engagement highlights the importance of interper-
sonal skills, communication, and the ability to engage with
team members and stakeholders effectively. These skills are
crucial for maintaining team cohesion, resolving conflicts, and
ensuring project objectives are clearly communicated and
understood.

Cooperation underscores the value of teamwork and the
ability to work collaboratively. In TPM environments, effective
collaboration can facilitate smoother project execution and
enhance overall team performance.

Self-management is also an important skill, reflecting the
necessity for project managers to be organized, disciplined,
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Table 3. Exploratory Factor Analysis of the BESSI-20 Scale for TPM

Skill Description 2 3 4 5
Self-Management Plan out my time 0.804

Cooperation Connect with others on an emotional level 0.650

Emotional Resilience Regulate emotions and maintain composure 0.746
Innovation Grasp complex concepts and theories 0.506

Self-Management Concentrate on a task 0.633

Cooperation See the good in people 0.702

Emotional Resilience Keep a positive attitude 0.460
Innovation Come up with new ideas 0.733

Self-Management Honor commitments and follow through on promises 0.575

Social Engagement Start a conversation 0.640

Emotional Resilience Control my temper 0.783
Innovation Be creative 0.771

Social Engagement Demonstrate assertiveness and self-advocacy 0.788
Cooperation Skills Get along with people 0.537

Emotional Resilience Practice self-affirmation and self-compassion 0.505
Variance % 38.083 8.308 6.142 5.587 5.168
Cumulative % 38.083 46.391 52.533 58.120 63.288
Cronbach’s Alpha 0.713 0.781 0.623 0.700 0.779
|—Cooperation; 2—Innovation; 3—Self-Management; 4—Social Engagement; 5—Emotional Resilience.

Table 4. Exploratory Factor Analysis of the BESSI-20 Scale for DPM

Skill Description 2 3 4 5
Self-Management Plan out my time 0.763

Cooperation Skills Connect with others on an emotional level 0.810

Emotional Resilience Regulate emotions and maintain composure 0.741
Innovation Grasp complex concepts and theories 0.573

Self-Management Concentrate on a task 0.570

Cooperation Skills See the good in people 0.723

Emotional Resilience Keep a positive attitude 0.433
Innovation Come up with new ideas 0.699

Self-Management Honor commitments and follow through on promises 0.537

Social Engagement Start a conversation 0.674

Emotional Resilience Control my temper 0.827
Innovation Be creative 0.781

Social Engagement Demonstrate assertiveness and self-advocacy 0.733

Cooperation Skills Get along with people 0.473

Emotional Resilience Practice self-affirmation and self-compassion 0.481
Variance % 39.733 6.848 6.533 5.622 4900
Cumulative % 39.733 46.580 53.113 58.735 63.635
Cronbach’s Alpha 0.713 0.742 0.737 0.777 0.785

|—Social Engagement; 2—Self-Management; 3—Innovation; 4—Cooperation; 5—Emotional Resilience.

Table 5. Friedman Test Mean Ranks

Innovation Emotional Resilience Cooperation Social Engagement Self-Management
TPM 2.77 2.56 335 341 291
DPM 3.74 3.57 2.07 2.74 2.87

and capable of effectively managing their time and responsibil-
ities. It is essential for maintaining productivity and meeting

project milestones.

The Friedman test results for the DPM context (Chi-Square
= 170.037; n=209; df=4; p<0.001) also indicate a statisti-

cally significant difference in SEB skills among project
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managers (see Table 5), with a focus on innovation and emo-
tional resilience.

Innovation underscores the critical importance of creativity,
adaptability, and the ability to drive innovative solutions in the
face of rapid technological advancements and changing project
scopes. Project managers in digital settings must continuously
innovate to stay competitive and relevant.

Emotional resilience highlights the need for project manag-
ers to effectively manage stress, maintain optimism, and adapt
to the frequent changes and uncertainties that characterize pro-
jects in the digital landscape. This skill is vital for sustaining
motivation and team morale in high-pressure environments.

Self-management, analogously to the TPM environment, is
essential in a DPM context. The ability to organize, prioritize
tasks, and manage time efficiently is crucial for project manag-
ers to handle the digital world’s fast-paced and often unpredict-
able nature.

The relatively low ranking of social engagement and cooper-
ation may reflect the challenges of remote and virtual team man-
agement. While these skills are still important, the reliance on
digital communication tools might reduce the emphasis on tra-
ditional face-to-face interaction and collaboration.

The Wilcoxon Signed Rank test was carried out to investi-
gate these results further.

The Wilcoxon Signed-Rank test (Table 6) confirms the
Friedman test mean ranks and shows that there is a significant
difference in innovation scores between the TPM and DPM
contexts, indicating higher innovation in the DPM context.
Emotional resilience also demonstrates a significant difference
with higher scores in the DPM context. Cooperation and
social engagement skills are confirmed to be significantly
more important in the TPM context.

Personality Traits and Personal Values

The relevance of specific personality traits and personal values
to SEB skills was explored using the correlations reported in the
literature (presented in the Theoretical Background section).
For DPM, the prominent personality traits are openness to expe-
rience and low neuroticism. In TPM, the foremost traits are
extraversion and agreeableness. Conscientiousness is signifi-
cant to both DPM and TPM. Based on the correlations reported
in the literature, the following personal values were relevant for
project management in the two scenarios under analysis. The
most important personal values for DPM are self-direction, uni-
versalism, and stimulation. TPM’s most important personal

Table 6. Wilcoxon Signed-Rank Test Results

values are stimulation, hedonism, benevolence, and tradition.
Achievement and conformity are personal values relevant to
both DPM and TPM. These findings will be discussed in
detail in the next section.

Discussion

In the 15.0 context, project managers must prioritize a human-
centric approach and sustainability, balancing technological
advancements with social and environmental concerns
(Barata & Kayser, 2023). This requires integrating technology
with human values, developing redefined soft skills, strong
leadership, and a focus on sustainability. In particular, it is
crucial to leverage automation while maintaining human crea-
tivity, intuition, and a human-driven approach (Golovianko
et al., 2023; Zizic et al., 2022); prioritize empathy, collabora-
tion, adaptability, and effective communication (Coelho et al.,
2023); manage diverse teams and stakeholder expectations in
digital environments (Marnewick & Marnewick, 2021; Ng,
2019); and align projects with broader ecological and human-
itarian goals. Thus, developing strong soft skills is essential
for successful project management in the I5.0 era (van
Heerden et al., 2023).

The empirical data allowed us to identify SEB skills
crucial for project management in an 15.0 context character-
ized by concomitant digitally embedded (DPM) and human-
driven (TPM) approaches. Innovation and emotional resil-
ience were found to be more prominent in DPM, whereas
social engagement and cooperation were found to be more
relevant in TPM.

The prominence of innovation in DPM underscores the
necessity for creativity and adaptability in digital contexts. It
reflects project managers’ need to constantly evolve and inte-
grate new technologies and methods to stay competitive. In
fact, the dynamic environment that characterizes the 15.0 para-
digm requires project managers to be technically proficient, cre-
ative, and open to change, contrasting with the more static and
predictable environments of TPM (Shivakumar, 2018). This
emphasizes the need for continuous learning and adaptability
over established practices and stability. It highlights the signifi-
cance of adopting a culture of experimentation and risk-taking,
encouraging project managers to explore new ideas and solu-
tions without fear of failure. Such culture is vital for driving
technological advancements and staying competitive in a
rapidly changing digital landscape. However, this requires a
delicate balance between encouraging innovation and

Innovation Emotional Resilience Cooperation Social Engagement Self-Management
z —5.957° —6.589° -8.426° -5.161° -0.878°
p (2-tailed) <0.001 <0.001 <0.001 <0.001 0.380

?Based on positive ranks.
®Based on negative ranks.
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maintaining project stability and predictability concerning ben-
efits (Hanelt et al., 2021).

The relevance of emotional resilience highlights the need for
project managers to manage stress and adapt to frequent
changes effectively (Feroz et al., 2021; Vial, 2019). This high-
lights the significant stress and psychological demands on
project managers in digital settings. Rapid changes, uncertainty,
and continuous innovation pressures can lead to burnout and
decreased performance if not adequately addressed. Thus, orga-
nizations should prioritize a supportive environment to main-
tain high resilience levels.

The greater relevance of cooperation and social engagement
in TPM emphasizes the importance of collaboration and com-
munication in environments where human interactions are
key. These skills are essential for effective team collaboration
and communication (Hoegl & Gemuenden, 2001).

Cooperation skills involve trustworthiness, altruism, and
compassion, fostering a supportive and collaborative work
environment (Roccas et al., 2002). Social engagement enhances
collaboration, team cohesion, and project success (Ling et al.,
2020). These results confirm that TPM environments are inher-
ently more dependent on interpersonal dynamics than digital
ones. However, while enhancing team cohesion and collabora-
tion, emphasizing human interactions in a TPM environment
may limit project managers’ effectiveness in more flexible,
remote, and digital settings (Hoegl & Gemuenden, 2001).
Moreover, the focus on social engagement in TPM may
reflect a potential cultural bias favoring extroverted behavior.
This bias might marginalize introverted team members or
those thriving in less socially intense environments, possibly
leading to a loss of diverse perspectives and skills. While
strong social skills facilitate better team dynamics and stake-
holder relationships, an excessive focus on cooperation may
overshadow the need for a balanced skill set that includes tech-
nical expertise and problem-solving abilities, which are crucial
in both TPM and DPM contexts (Ling et al., 2020).

Self-management skills are equally important in TPM and
DPM. Organizing and prioritizing tasks and managing time effi-
ciently are fundamental for project success in any environment,
ensuring productivity and adherence to project management
effectiveness standards (Kretschmer & Khashabi, 2020).
Self-management encompasses diligence, organization, and
dependability, which are essential for effective goal pursuit
and task completion in both environments (Kretschmer &
Khashabi, 2020). This finding suggests that managing time
effectively, making sound decisions, and following through
on commitments is universally valued. The challenge lies in
maintaining high standards of diligence and dependability
while being open to change and innovation (Kretschmer &
Khashabi, 2020).

In DPM environments, the personality traits of openness to
experience and low neuroticism are more prevalent, reflecting
the personal values of self-direction, universalism, and stimula-
tion. The pace of technological change associated with 15.0 is
accelerating, and project managers will need to be able to

adapt quickly to new technologies and approaches. This will
require strong adaptability, resilience, autonomy, indepen-
dence, and continuous learning and growth. These personality
traits and personal values also align with 15.0’s concern for
human values, societal challenges, and sustainability, in other
words, the welfare of all people and things. Openness to experi-
ence encourages risk-taking and adaptability, which are crucial
for navigating complex project environments (Caliendo et al.,
2014). Neuroticism negatively impacts project performance,
hindering proactive behavior and team dynamics (Neal
et al., 2012). Thus, low neuroticism is associated with better
emotional stability, vital for effective decision-making and
stress management in project management (Neal et al., 2012).
Self-direction promotes autonomy in project management,
whereas universalism encourages consideration of broader
impacts, aligning with sustainable practices in Industry 5.0
(Little et al., 1992). Stimulation reflects a desire for variety
and challenge, driving engagement and innovation in project
tasks (Gehring, 2007). While these traits are beneficial, it is
essential to recognize that not all projects may require high
openness or low neuroticism. Some environments may thrive
on stability and routine, where different personality traits and
personal values could be more advantageous.

In TPM settings, the personality attributes of extraversion
and agreeableness are more pronounced, reflecting the personal
values of tradition, stimulation, hedonism, achievement, con-
formity, and benevolence. This can lead to focusing on short-
term gains over long-term goals, respect for established
customs and practices, and resistance to change. Extroverted
individuals tend to seek stimulating working environments,
enhancing team collaboration and communication (Little
et al., 1992). Their sociability often leads to effective leader-
ship, particularly in transformational roles that inspire collective
goals (Moss & Ngu, 2006). Agreeableness is positively associ-
ated with cooperative behavior and effective conflict resolution,
both of which are critical for successful project outcomes (Mills
et al., 1985). This trait aligns with personal values of benevo-
lence and conformity, promoting a supportive work culture
that values team cohesion (van Den Berg & Feij, 1993).
Conversely, although these traits are beneficial, they may also
lead to challenges, such as groupthink, where the desire for
harmony overshadows the critical evaluation of ideas, poten-
tially stifling innovation.

In both TPM and DPM contexts, conscientiousness is a sig-
nificant personality trait, and achievement and conformity are
relevant personal values that focus on thoroughness and
reliability.

Based on these findings it is argued that in an 15.0 context
that integrates digital and human-centered approaches, project
managers must strike the right balance of SEB skills related
to innovation, emotional resilience, social engagement, and
cooperation, that is to say—creativity, intuition, adaptability,
empathy, collaboration ability, effective communication, and
leadership. In other words, project managers must show
strong autonomy and emotional stability, manage stress
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effectively, nurture creativity, demonstrate openness to change
and a desire for variety and challenge, focus on thoroughness
and reliability, and embrace risk-taking. Also, they need the
ability to build strong relationships and foster a positive work
environment, leading to enhanced team collaboration, commu-
nication, cohesion, effective leadership and conflict resolution.

Consequently, project managers’ professional identity
differs from a TPM to a DPM scenario, potentially influencing
their effective professional engagement (Kononenko, 2023),
job satisfaction and performance (ilhan et al., 2023), career
development (Osmanova & Korashvili, 2023), and adherence
to professional values (Jasemi et al., 2020). Thus, the project
managers’ profile changes associated with 15.0 require the
adaptation of existing skill frameworks, academic courses,
and professional development and capacity-building programs.
Integrating key SEB skills training into project management
curricula and professional development initiatives is essential
for preparing project managers to meet the demands of a
rapidly evolving industry (Alvarenga et al., 2019). Our research
results provide practical insights for developing training pro-
grams addressing key SEB skills.

Conclusion

Our research has comprehensively analyzed the critical SEB skills
required by project managers operating within an 15.0 landscape,
effectively addressing the identified research gap concerning the
differing significance of these skills in human-driven (TPM) and
digital-centered (DPM) scenarios. The use of the BESSI-20
scale allowed to quantitatively assess and compare SEB skills in
this context, identify the most relevant skills for each environment,
and link these skills to underlying personality traits and personal
values, thereby providing a nuanced understanding of soft skills
key to successfully delivering projects in 15.0.

In the context of the 15.0 paradigm, which advocates for a
human-centered approach to technological innovation, our
research further amplifies the importance of balancing innova-
tion, emotional resilience, cooperation, and social engagement
skills. Project managers must now navigate a landscape where
continuous innovation, ethical considerations, and social and
environmental sustainability are deeply intertwined, necessitat-
ing a balanced skill set that includes technological proficiency,
creativity, emotional intelligence, adaptability, empathy, col-
laborative ability, effective communication, and leadership.

Moreover, this study contributes to understanding how a
project manager’s professional identity evolves with these
required skills. Specifically, the research highlights the height-
ened relevance in 5.0 of the personal values associated with
autonomy, independence, tolerance, and concern for the
welfare of all people and things. These correlate with the per-
sonality traits of curiosity, imagination, open-mindedness,
low anxiety, extroversion, and consideration. These specifici-
ties in the professional identity of project managers in an 15.0
context can strongly influence their performance, career devel-
opment, and fulfillment within the profession.

Theoretical and Practical Contributions

This study extends the application of theoretical constructs
related to key nontechnical skills to project management prac-
tice in an I5.0 context. Moreover, it offers a more nuanced
understanding of project managers’ evolving role and identity
in the digital age, namely by the 15.0 paradigm. Practically,
the findings of this study have significant implications for edu-
cation and training programs for project managers. The research
enables organizations to tailor their professional development
programs to meet project managers’ needs in a digital environ-
ment. Additionally, the research may inform the development
of new professional certifications focusing on the SEB skills
required for project management in a digital world.

Limitations and Future Research Directions

The limitations of this study include its predominantly
Portuguese sample and reliance on self-reported measures,
which may result in a social desirability bias in SEB assess-
ments. Future research is encouraged to build upon these
results by exploring longitudinal changes in SEB skills,
expanding the scope to diverse industries and regions, and
examining the impact of emerging technologies such as Al
and machine learning on project management practices.
Additionally, there is a need to investigate how project manag-
ers can integrate human-centric design principles with advanced
technological tools to foster innovation and resilience in 15.0
contexts.
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