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Abstract: The transformation in Industry 4.0 has impacted not only manufacturing systems but also
work, essentially changing the nature of work. “Work 4.0” is referred to as “Industry 4.0”, but with a
focus on sustainable employment relationships and the forms of work. However, the issue of talent
retention (TR) in the Work 4.0 context remains unsolved. The purpose of this study was to identify
factors influencing TR among different generations for the development of sustainable employment
relationships from a Work 4.0 perspective. Accordingly, we put forward propositions concerning
TR and generational effects in Work 4.0 scenarios. By evaluating the influencing factors using the
fuzzy Delphi method, 19 TR determinants were eventually extracted. Furthermore, considering
generational effects, our results indicate that Work 4.0 has a higher impact on TR for Gen Y than
for Gen X and Baby Boomers. The talents of the new generation seem to pay more attention to
autonomy and digitalization at work (e.g., flexible work arrangements and knowledge management
through digitalization) but are tired of bureaucracies. The results provided in this study may offer
organizations a reference for better meeting the preferences of talents, regarding work in the context
of Work 4.0, allowing them to fine-tune their strategies for sustainable talent management, thus
enhancing TR in the digital era.

Keywords: fuzzy Delphi method; Industry 4.0; talent management; talent retention; Work 4.0

1. Introduction

The rapid development of Industry 4.0 has led to a momentous change in work
contents and intentions [1]. The working environment has gradually transformed toward
Industry 4.0 in developed countries, which is expected to expand worldwide over the next
few decades. “Work 4.0” was coined in the Green Paper of Re-imagining Work (Germany
Federal Ministry of Labor and Social Affairs; BMAS) [2] and refers to the consideration of
future perspectives to shape work in a way that benefits people and facilitates sustainability
of the economy and society [3–5].

The evolution and development of new technology is swiftly phased in the contem-
porary business environment, but such a fast-moving technical situation has seldom been
regarded as a variable in the exploration of talent management (TM) or talent retention (TR)
not to mention its impacts. TR has become a pressing issue for organizations as a result
of the shortage of skilled talents in the demographic status quo of many countries [4,6,7].
Meanwhile, as the characteristics of Work 4.0 are oriented toward digitalization, flexibi-
lization, and globalization, it is not only likely to bring about huge impacts on society
and the economy but may also blur employer–employee and work–life boundaries [3].
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Human-resource strategies with respect to TM and TR are expected to alter in order to fit
the preferences of talents due to the nature of work changes. Most organizations neither
adequately realize the root causes of why talents leave nor give high priority to TR. This
will likely exhaust their human capital, eventually affecting their competitive advantage.

Consequently, several issues regarding TR have been identified, as follows: What are
the factors influencing TR? How can we extract TR determinants from them? What are the
preferences of workers regarding work associated with TR in the Work 4.0 environment?
What is the relationship between Work 4.0 and TR, and is this relationship moderated
by generational effects? In the present study, we aim to explore these issues from the
perspective of Work 4.0, considering people’s preferences regarding work to develop TR
criteria and to identify TR determinants.

In the face of talent competition in globalization, society requires capability for innova-
tion and must keep reinventing talents in response to change [2]. Thus, TR is a critical issue
in shaping the talent force and enhancing the prospects of sustainable talent development in
a new era. However, uncertainty is likely to invade the development of TM and TR in Work
4.0. The challenges that we meet include a shortage of skilled talents and a change in the
characteristics of work resulting from the evolution of technology. A new way of working
is likely to present a breakdown of boundaries, either between the employer and employee
(e.g., crowd-sourcing) or between work and private life [3,8]. Therefore, on the one hand,
talents must be protected from negative impacts on their safety and health; meanwhile,
on the other hand, and in accordance with the needs of the technological transition, it is
necessary to conduct the re-skilling or up-skilling of talents. The TR determinants, assessed
using the fuzzy Delphi method (FDM) in the present study, were derived from the literature
and White Paper of Work 4.0, which may provide organizations with a reference for a review
of existing TR strategies or strategic human resource management (HRM) policies.

TM can benefit TR in some ways, including reducing talent turnover rates by motivat-
ing them to stay at an organization. In particular, exploring TR and talent preferences can be
helpful in understanding and managing workforces consisting of multiple generations [9].
Most notably, the adequate adoption of distinct TM practices among generations could
influence organizational performance [10]. Therefore, consideration of the generational
context is important in that it may provide helpful information for firms to realize how to
attract, develop, and retain talents [11,12].

Due to the vagueness and diversity inherent to the evaluations of experts, fuzzy logic
may also be applied to handle tough situations [13]. We adopt the FDM approach to identify
the determinants of TR from future perspectives by collecting expert evaluation data. In
addition, our results show that TR determinants concerning Work 4.0 significantly differ
among generations, and the overall effect of Work 4.0 on TR is higher for Gen Y than for
the Baby Boomer generation and Gen X.

The remainder of this article is organized as follows: Section 2 reviews the literature to
identify the impacts of Work 4.0 and define the roles of talent, TM, and TR. In Section 3, we
identify the factors affecting TR, then develop TR criteria in Work 4.0 scenarios and extract
the prominent determinants using the FDM. Next, the TR criteria among generations are
assessed. The collected data are analyzed in Section 4. Section 5 provides a conceptual
framework and propositions for TM. These criteria may assist HRM by focusing on ap-
proaching remaining talents while facing challenges in the context of Industry 4.0. Section 6
concludes by presenting the outcomes and limitations of this study.

2. Literature Review
2.1. Work 4.0

“Work 4.0” was launched in 2015 [2] (p. 8) and based on the vision of “Industry
4.0” while focusing particularly on sustainable employment relationships and the forms
of work. Supplementary Section S1 lists the chronological phases of Work 4.0 related to
the stages of the industrial revolution. The characteristics of work in Industry 4.0 are
oriented toward digitalization, flexibilization, and globalization [3,14,15]. The extension
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of the debate regarding the digital transformation in the economy has been addressed in
BMAS [3], offering initial answers for relevant questions. Considering technological trends,
and developments in society and the talent market, do we require a novel perspective on
work to deal with the corresponding TM/TR issues [2]? Notably, Work 4.0 emphasizes new
opportunities for shaping future work rather than describing the status quo workforce. Its
TM/TR issues require further investigation.

We are in a “working society in evolution” [2,16], which has opened great possibilities
to shape the development of work. Although new trends of digitalization have opened up
possibilities for greater self-determination in work, providing innovative possibilities for
design, process, collaboration, and workforce-shaping [2,17], they also have a huge impact
on existing culture and work styles. The trend of flexibility, concerning the time and place
of work, which is being reinforced by digitalization, contributes to talents acting as smart
workers by offering themselves in the workforce for agile projects or mostly self-directed
work processes. Furthermore, the trend of globalization is driven by digitalization: with
technological changes, digitalization will drive exchanges within a global information and
communication space. Regarding the most important skills for future industries, according
to The World Manufacturing Forum [18], the top 10 skills for future needs include not
only digital skills (e.g., AI, data analysis, cybersecurity, and data-mindfulness) but also
non-digital skills, such as those related to open-minded thinking, flexibility, creative, and
entrepreneurship [19].

2.2. Talent, TM, and TR

Talent is the set of a person’s competencies, commitment, and contribution [20] or the
sum of their abilities, including “intrinsic gifts, skills, knowledge, experience, intelligence,
judgment, attitude, character and drive” through learning and subsequently growing to
enhance their capabilities [21,22]. Barney [23], from a resource-based view, found that such
“valuable resources” help to create a firm’s sustained competitive advantage. Cumulatively,
a variety of authors based on strategic HRM have argued that the resources and capabilities
that contribute to the sustained competitive advantage of a firm are strongly affected by the
capabilities of talents [24,25]. Meanwhile, the talents with high value, or that are difficult
to replace, need to be segmented in a way that conforms with the strategic HRM in an
organization [26]. Accordingly, the talents who are above high-average value should be
unquestioned as those who should be retained in firms.

A survey about worker preferences, regarding work in the Work 4.0 era and types
of talent, along with recommended actions for TR, is summarized in Supplementary
Section S2.

In comparison with Work 4.0 scenarios, fostering high-skilled talents and continually
developing individual/organization competencies will provide great benefits to both the
employer and employee. The talents in new generations desire career prospects and a
prosperous working life while firms facing the Work 4.0 era require qualified skilled talents
to retain their innovative and competitive advantage during the digital transformation [3].

TM is a specific group of HRM practices, including the activities of attraction, selec-
tion, development, and retention for those talents who show a high performance or high
potential [27,28]. TM was introduced over a decade after the phrase “War for Talent” was
coined by McKinsey Consultants in the late 1990s [29,30]. Boudreau and Ramstad [31]
(p. 131), who coined the term “talentship”, have noted the strategic implications related
to TM, evaluated by a decision model with three independent levels of analysis: impact,
effectiveness, and efficiency, which can underpin TM. HRM must consider a talent-oriented
perspective on improving decisions, rather than implementing a process based on deci-
sions alone [32]. Additionally, TM is a unique function integrating all responsibilities and
activities concerning the talent life cycle, which includes the interactive processes between
the organization and its human capital [33].
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TR is an essential element in the talent life cycle. Schiemann [33] (p. 282) has argued
that the talent life cycle is the path involving the talent’s interaction with the organization
concerning HR and, above all, human capital, of which the scope has been defined in terms
of the serial steps of “attracting, acquiring, onboarding, training, managing performance,
developing and succession, retaining and recovering”. Moreover, Narayanan et al. [16] have
debated that “organizational justice” and “talent perception congruence” play mediating
roles between TM and TR, thus having key impacts on management outcomes. When the
organization seeks to maximize the outcomes of talent investments through the principle of
people equity, it is likely to have a more positive impact on the major outcomes, including
financial and/or non-financial performances (e.g., greater quality, higher productivity, and
higher employee retention) [34], which can help the organization in managing the talent
life cycle and contributing to its competitive advantage.

Regarding the relationship between TM and TR, academic works have examined
the impact of TM on TR [35], which is still a gap in the literature regarding mediating
mechanisms such as generations [10], particularly in the face of dramatic industrial revolu-
tion. Festing and Schäfer [36] have identified three distinct types of TM, including highly
engaged, retention-based, and reactive TM. In particular, retention-based TM outlines the
considerable activities related to talent development and training, HR development for
succession, and career planning for the talents.

2.3. Work 4.0 Impacts on TR in Socio-Technical System

In Work 4.0, the concept of a socio-technical system links with the overall interaction
and combination of technical and non-technical elements [37]. Such a socio-technical system
provides a promising observation and analysis framework for corresponding TR/TM issues.
Human–machine interactions (HMIs) in Work 4.0 are designed to increase the mental and
emotional well-being of the workers. Further, digitalization is transforming the whole
socio-technical system, based on the “people, process, and technology” concept [3].

Whether for industrial, service, or knowledge work, the intersections of a socio-
technical system in a Work 4.0 scenario are delineated in Table 1. However, there is a
dilemma regarding up-skilling or re-skilling [3]. The specific design of HMI will become
more complex, offering challenges for workers in terms of integrating some activities or
connecting inter-disciplinary models. However, these complex activities will be simplified
or standardized, such that only a low level of expertise and experience will be required.
Accordingly, the transformation of HMI, as a result of digitalization, will offer new oppor-
tunities for shaping work, production, and/or service processes in a way that not only
relieves the workers from routine activities but also develops their skills, making it easier
to reach a better work–life balance [3]. Therefore, there exists an urgent need to investigate
the major influencing factors from the literature and to identify the criteria for TR based on
HMI in Work 4.0 scenarios from a comprehensive socio-technical perspective.

Table 1. Three interactions in a socio-technical system.

Interactions Contents

People and technology The functions are based on situational and specific strengths
to be re-assigned in new ways.

Process and technology The sub-processes are hierarchically separated and substituted for
integrated, simultaneous, and decentralized processes.

People and process The new delineation of tasks is reshaped, and the roles
of work are assigned in a novel manner.

2.4. Generational Cohorts

Generational cohorts are defined by birth year, instead of current age. Those within
a given generation were born in the same historical period, sharing common life events
during similar formative and developmental ages [36,38,39]. In terms of labeling, the
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birth-year periods associated to generations are somewhat loose [40]. According to Twenge
et al. [39], four generations may be separated in the current main workforce, including the
Silent Generation (born 1925–1945), Baby Boomers (born 1946–1964), Generation X (Gen X:
born 1965–1981), and Generation Y (Gen Y: born 1982–1999). Each generation has distinct
characteristics, resulting from events that the members of the same generation experienced,
which shaped their lives, spirits, values, and attitudes. Essentially, consideration of these
aspects is necessary when analyzing the factors influencing the retention of talents who
belong to various generations [10,40,41]. In the present study, we consider the three most
dominant generations—Baby Boomers, Gen X, and Gen Y—to conduct the relevant analyses
and develop propositions. These generations can be characterized as follows.

Baby Boomers are the post-World War II generation, thus including those who experi-
enced the rise of economic prosperity, which pre-disposed them to optimism. Most notably,
they tend to believe in professional ethics, loyalty, and lifetime employment. Compared to
the younger generations, some studies found that they were significantly more satisfied
with their jobs, resulting in a lower turnover rate [40,42,43].

Gen X individuals are prone to lower loyalty in their work, leading to higher turnover
rates, when compared to Baby Boomers. Moreover, they emphasize work–life balance,
self-direction, and independence, and are more technology-savvy than Baby Boomers, as
they have effectively grown up with various technologies (e.g., the Internet) [39,41–43].

Gen Y is known for attaching greater importance to work–life balance, development
opportunities, and training. In the workplace, the members of this generation expect to
have greater mobility in the early careers, and place special emphasis on corporate social
responsibility [11,44–46].

In brief, Table 2 lists the key terms used in the study, along with their definitions and
major concepts.

Table 2. Key terms in the conceptual model.

Variables Definitions and Major Concepts

Work 4.0

Work 4.0 shapes work based on future views, in order to embark on new
paths in a way that benefits people and facilitates the economy in the
digital era, instead of describing the workforce status quo. It will alter

the technical field and collaboration at all levels of work [3].

TR

The definition of TR is close to that of retention-based TM, which outlines
the considerable activities with respect to the development and training
of talents to assist the organization in retaining talent and reducing the

rate of turnover by applying motivated approaches [36].

Generation

A group of people who were born in the same historical age
(Twenge et al. [39]), such as Baby Boomers (1946–1964), Gen X (1965–1981),

and Gen Y (1982–1999), sharing common life events during their
formative development period, leading to the views, values, and

even attitudes being alike within each generation.

3. Methods
3.1. Research Design and Process

This paper is based on a literature review and secondary research in the field of TM
and TR. On the one hand, we implemented a systematic review of the existing literature
to successively explore the impacts of Work 4.0 on TM and TR, in order to examine the
existing propositions and evidence. On the other hand, we adopt the FDM to evaluate
the determinants of TR and the moderating influences of the considered generations. The
research process of the study is depicted in Figure 1.
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The determinants of TR in Work 4.0 are complex, associated with demographics and
the workforce supply in the talent market. The vagueness inherent in the evaluations
of experts leads to uncertainty and, so, FDM was considered feasible for the considered
exploration. Linguistic variables were applied to evaluate the criteria, which were assessed
on a seven-point linguistic scale in a Delphi questionnaire. A consensus on the expert
opinions on weights and ratings was acquired by FDM, as the linguistic scores were
converted into fuzzy numbers.

According to the literature, for the ideal number of expert participants, the suggested
range is 5 experts for a homogenous population to more than 15 experts for a heterogeneous
population with people from different social and professional stratifications [47]. A total of
18 survey questionnaires were returned and validated in the evaluation. The backgrounds
of the experts are listed in Supplementary Section S3.

3.2. Fuzzy Delphi Method

The significant criteria of TR were determined through the integration of fuzzy sets
using the Delphi method, and the ranking for the criteria was established accordingly.
Akyuz and Celik [48] have noted that a favorable fuzzy representation used for evaluation
is the triangular fuzzy number (TFN), defined as a triplet (l, m, n) (see Figure 2), where l,
m, and n denote the lower, medium (i.e., most probable value), and upper numbers of the
fuzzy sets, in which l ≤ m ≤ n, and l, m, and n are real numbers. A membership grade,
ranging between zero and one, is assigned to each object [13,49]. The membership function
for a TFN is defined by Equation (1):

µA(x) =


0 x < l

(x − l)/(m − l) l ≤ x ≤ m
(n − x)/(n − m) m ≤ x ≤ n

0 x ≥ n

. (1)
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In a Delphi survey, the expert questionnaires should be formatted in a practical way for
data collection, especially when individual interviews are difficult to implement. Questions
derived from the literature may be posed to experts in a structured form. The detailed
process of the FDM is provided in Supplementary Section S4.

3.3. Identification of TR Criteria in Work 4.0

We developed TR criteria in two ways, in order to explore the relationship between
the TM system and its internal elements. One involves gathering TR factors that have been
frequently used in the literature while the other considers “preferences regarding work:
seven value systems” in Work 4.0 [3]. Then, we combined the items with similar contents.
The selected criteria for TR are given in Table 3.

Table 3. List of TR factor criteria.

No. TR Factors References

F1 Compensation and benefit “Wage inequality . . . high skilled workers benefited,
while low-skilled workers lost out.” [3] (p. 46), [50,51]

F2 Reward and recognition “Working hard for prosperity” [3] (pp. 35–36), [52,53]

F3 Promotion and
opportunity for growth “Finding fulfilment in work” [3] (pp. 35–36), [54,55]

F4 Effective leadership [53,56]

F5 Working within a strong
community of solidarity [3] (pp. 35–36)

F6 Seeking meaning
outside work [3] (pp. 35–36)

F7 Talent perception
congruence

“Further criticisms include unfair contractual
conditions”; “the possibility for a piece of work to be

rejected by the platform operator without any
reason being given.” [3] (p. 170), [16]

F8 Coercion [57]

F9 Competency mapping [22]

F10 Norms and values [58–60]

F11 Work–life balance [3,61]

F12 Career path management “Makes lifelong learning essential, and support for
continuing vocational education” [3] (p. 112), [62,63]
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Table 3. Cont.

No. TR Factors References

F13 Organizational justice “Achieving peak performance via
dedication” [3,16,64–66]

F14 Participative
decision-making [67]

F15 Flexible work arrangements
“Flexible work arrangements with regard to time

and place”; “New incentives for flexibility
arrangements” [3] (p.72, p.117), [66]

F16 Training and development
“We need a comprehensive strategy for long-term

skills development and continuing vocational
training.” [3] (p. 106), [68–70]

F17 Work environment “Being able to live comfortably from work” [3]
(pp. 35–36), [71]

F18 Job security [72,73]

F19 Knowledge management
with digitalization [57]

F20 Justice assessment [16]

F21 Feedback mechanisms
“The pay and working conditions offered by new
forms of work for which digital platforms act as

intermediaries.” [3] (p. 170)

4. Data Analysis

To clarify our debate, we only focus on the case of the characteristics of work and
employee preferences regarding Work 4.0, in order to explore their impact on TR. The
expert evaluations, obtained through fuzzy set calculation, are provided in Supplementary
Section S5.

4.1. Social-Technical System Perspective on Identifying TR

We considered seven typical value systems (i.e., social-technical system frameworks),
regarding people’s preferences for work in Work 4.0 and the major influencing factors
gathered from the literature, in order to identify the criteria for TR with discrete perspectives.
Meanwhile, the 19 TR criteria screened from the FDM were further categorized by 5 experts
with a background in HR. Through comparison of the three aspects—people, process, and
technology—the 19 critical factors related to TR were clustered into 3 sets (interfaces) of
the triangular framework for the socio-technical system [74], which were re-labeled as C11,
. . . , C18; C21, . . . , C26; and C31, . . . , C35 (see Table 4).

Table 4. Re-labeled TR factors after removal of two non-conforming items.

Interface Criteria Label Re-Labeled as TR
Determinants

I. People–Process

F1 C11 Compensation and benefit
F2 C12 Reward and recognition
F3 C13 Promotion and opportunity for growth
F4 C14 Effective leadership
F5 C15 Working within a strong community of solidarity
F7 C16 Talent perception congruence
F9 C17 Competency mapping

F10 C18 Norms and values
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Table 4. Cont.

Interface Criteria Label Re-Labeled as TR
Determinants

II. People–Technology

F11 C21 Work–life balance
F12 C22 Career path management
F13 C23 Organizational justice
F14 C24 Participative decision-making
F15 C25 Flexible work arrangements
F16 C26 Training and development

III. Process–Technology

F17 C31 Work environment
F18 C32 Job security
F19 C33 Knowledge management with digitalization
F20 C34 Justice assessment
F21 C35 Feedback mechanisms

The average fuzzy weight for each TR factor was calculated, as shown in the center
column of Table 5. We then obtained the crisp values by defuzzification (DF), allowing us
to obtain the ranking order for each interface (shown in the rightmost column).

Table 5. AVG. fuzzy weight and defuzzification.

AVG Fuzzy Weight

Interface Criteria l m n Defuzzified Ranking

I

C11 0.79 0.94 0.99 0.907 2
C12 0.70 0.87 0.96 0.844 5
C13 0.81 0.96 1.00 0.922 1
C14 0.77 0.92 0.98 0.889 3
C15 0.64 0.82 0.93 0.796 8
C16 0.68 0.86 0.97 0.833 7
C17 0.72 0.89 0.98 0.863 4
C18 0.69 0.87 0.97 0.843 6

II

C21 0.70 0.87 0.97 0.846 3
C22 0.71 0.88 0.97 0.854 2
C23 0.68 0.85 0.96 0.828 4
C24 0.66 0.84 0.96 0.819 5
C25 0.62 0.81 0.95 0.794 6
C26 0.79 0.94 1.00 0.911 1

III

C31 0.72 0.91 0.99 0.874 1
C33 0.63 0.82 0.96 0.804 4
C34 0.64 0.82 0.94 0.804 4
C35 0.71 0.88 0.98 0.857 2

After expert estimation, the key determinant of TR for interface I (People–Process) was
found to be “Promotion and opportunity for growth”; that for interface II (People–Technology)
was “Training and development”; and that for interface III (Process–Technology) was “Work
environment”. The assessment revealed that, overall, the crucial determinants for TR were
aimed at future development (e.g., determining whether the firms can provide the potential
opportunity for growth and an appropriate working environment). The results seemed
to tend towards the perspective of Work 4.0 but not all met the “Preferences regarding
work: seven value systems” of Work 4.0. Particularly, although the item “Seeking meaning
outside work” derives from Work 4.0, it was rejected by the experts. This may have been
due to “Preferences regarding work: seven value systems” of Work 4.0 drawing insights
from employees while the FDM was conducted from an expert standpoint.

As per our earlier discussion, Work 4.0 represents the changes happening in the
global workplace. These changes may bring about huge impacts on the workforce in the
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talent market and HRM in organizations. Meanwhile, enterprises around the world are
facing the ruthless competition challenges in TM [46], which may bring about new risks of
psychological and physical tension that could have an impact on TR. For instance, in the case
that the work environment is highly automated, the talent may be left with monotonous
leftover activities only. To the contrary, talent working in complex but integrated systems
could lead to a high level of work intension, posing a risk of new psychological strain [3].
Both scenarios will influence the talent’s attitude and behavior regarding whether to quit
or to stay with the organization.

According to the above results, we propose the following:

Proposition 1a. Work 4.0 has a high impact on TM.

Proposition 1b. Work 4.0 has a high impact on TR.

4.2. Rating of the Moderating Effect of Generation on TR under Work 4.0

As the birth-year periods of the generations are generally loose, we specifically refer
to the classification of Twenge et al. [39], as shown in Table 6.

Table 6. Classification of Generations.

# Generation Birth-Year Range Period

R1 Baby Boomers 1946–1964 18 years
R2 X 1965–1981 16 years
R3 Y 1982–1999 17 years

To assess the expert ratings of each criterion with the triple-wise comparisons for the
roles of R1–R3, we applied the codes of assignment in the fuzzy scale to estimate the degree
of impact among generations. For instance, the ratings of criteria among R1–R3 for expert
#1 are given in Table S6, Supplementary Section S5.

Furthermore, the average fuzzy ratings of all experts were estimated (Table S7,
Supplementary Section S5). Then, we evaluated the deviation by calculating the distances
between the fuzzy ratings obtained from the individual expert assessments and the average
fuzzy rating of all assessments. For instance, the avg. fuzzy rating of generation R1 under
criterion C11 was (0.70, 0.86, 0.94) while the original evaluation data assessed by expert
#1 for generation R1 under criterion C11 was (0.7, 0.9, 1.0). Hence, the deviation was 0.05
(less than the threshold of 0.2), which means that group consensus was attained for this
criterion for R1.

In the first round, for R1, 6 among the 19 criteria failed to satisfy the conditions for
group consensus; however, for R2, all items reached group agreement (greater than 75%).
For R3, only one criterion did not reach consensus. Next, we conducted the second round
by sending the results back to the experts for re-evaluation (or revision, in the case of R1).
In the second round, all criteria exceeded the threshold of group agreement, reaching group
consensus for R1 except for C32. Thus, C32 was eliminated from the criteria list. Eventually,
18 among the 19 criteria were utilized in this study, with the generation variable taken
into consideration.

Meanwhile, we conducted defuzzification (Table 7) for the data of the average fuzzy
ratings for generations R1–R3 (see Table S7, Supplementary Section S5) in order to compare
and observe the effects among generations.

The results revealed that for the criteria C11 “Compensation and benefit” and C12
“Reward and recognition”, there were almost no differences among generations, as the
variation was within 5%. This means that they are both key incentive tools to retain talents,
regardless of which generation they belong to. For criteria C14 “Effective leadership”, there
seemed to be no discrepancy among R2 and R3. Likewise, for C18 “Norms and values”,
there seemed to be no difference between R1 and R2. For the rest of the items, R3 obtained
higher scores than R1 and R2.
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Table 7. De-fuzzification results of average fuzzy ratings for generations R1–R3.

DF C11 C12 C13 C14 C15 C16 C17 C18 C21 C22 C23 C24 C25 C26 C31 C33 C34 C35

R1 0.83 0.83 0.74 0.79 0.70 0.69 0.70 0.79 0.63 0.69 0.66 0.68 0.63 0.68 0.65 0.36 0.65 0.59

R2 0.88 0.86 0.85 0.82 0.76 0.80 0.80 0.81 0.77 0.85 0.81 0.78 0.74 0.86 0.83 0.81 0.80 0.80

R3 0.85 0.84 0.92 0.83 0.85 0.86 0.85 0.70 0.93 0.90 0.90 0.83 0.93 0.91 0.92 0.94 0.85 0.87

According to the above, we propose the following hypothesis:

Proposition 2. The impact of Work 4.0 on TM/TR is moderated by generation.

Furthermore, from a generational perspective, the effects of the impact of an individual
generation was considered, through comparison of the data. The comparison of high/low
impacts of criteria for each generation is provided in Table 8.

Table 8. High/low impacts of criteria for each generation (R1–R3).

# Generation High Impact Low Impact

R1 Baby Boomers · Compensation and benefits (C11)
· Reward and recognition (C12)

· Work–life balance (C21)
· Flexible work arrangements (C25)
· Knowledge management with

digitalization (C33)
· Feedback mechanisms (C35)

R2 Gen X
· Compensation and benefits (C11)
· Reward and recognition (C12)
· Training and development (C26)

· Working within a strong community
of solidarity (C15)

· Flexible work arrangements (C25)

R3 Gen Y

· Work–life balance (C21)
· Flexible work arrangements (C25)
· Knowledge management with

digitalization (C33)

· Norms and values (C18)
· Participative decision-making in an

organization (C24)

For Baby Boomers (R1), “Compensation and benefits” (C11) and “Reward and recog-
nition” (C12) seemed to have higher impacts on this generation while “Work–life balance”
(C21) and “Flexible work arrangements” (C25) had lower impacts. Additionally, the posi-
tive effect of technical impacts, such as “Knowledge management with digitalization” (C33)
and “Feedback mechanisms” (C35), was lower than for the other generations.

For Gen X (R2), “Training and development” (C26) had a high impact on this genera-
tion while those of “Working within a strong community of solidarity” (C15) and “Flexible
work arrangements” (C25) were lower. Better “Compensation” (C11) and “Reward” (C12)
would be welcomed by this generation.

For Gen Y (R3), there were high impacts on this generation for “Work–life balance”
(C21), “Flexible work arrangements” (C25), and “Knowledge management with digitaliza-
tion” (C33) but lower impacts were found for “Norms and values” (C18) and “Participative
decision-making in an organization” (C24).

4.3. Overall Fuzzy Evaluation

By adding generations as an option to identify the impacts on TR, we conducted an
assessment by combining the fuzzy ratings and the fuzzy weights, according to the rule
of Step 5 in Supplementary Section S4, expressed as Fuzzy evaluation = (Average fuzzy
ratings) × (Average Fuzzy weight), as shown in Table 9a.
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Table 9. Fuzzy evaluations among three generations.

(a) Fuzzy evaluation.

R1
l 6.42 7.95 8.77
m 8.85 10.97 12.13
n 10.86 13.47 14.91

R2
l 8.20 10.17 11.26
m 10.60 13.16 14.57
n 12.15 15.10 16.73

R3
l 9.43 11.72 12.99
m 11.38 14.14 15.68
n 12.32 15.32 16.98

(b) Aggregate the fuzzy evaluations among three generations by Defuzzification

Generation Fuzzy evaluation Score Ranking

R1: Baby Boomers 6.42 10.97 14.91 10.77 3
R2: Gen X 8.20 13.16 16.73 12.69 2
R3: Gen Y 9.43 14.14 18.14 13.90 1

After aggregation of the results by defuzzification of the fuzzy evaluation, following
Step 6 in Supplementary Section S4, the generations are thus listed by order of priority (R3,
R2, R1), in terms of their score rankings in Table 9b.

In consequence, we found that R3 (Gen Y) has the highest impact in the context of
Work 4.0., followed by R2 (Gen X) and R1 (Baby Boomers), respectively. According to the
results, we propose the following hypotheses:

Proposition 3a. TR determinants in Work 4.0 have different effects among generations.

Proposition 3b. The impact of Work 4.0 on TR is higher for Gen Y than for the Baby Boomer
generation and Gen X.

5. Discussion

We integrate all propositions and propose a conceptual framework, as shown in
Figure 3.
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5.1. Summary

Assessment of the propositions by FDM indicated that Work 4.0 has a higher impact
on TR for Gen Y than for Gen X and Baby Boomers. Furthermore, the positive effect of
Work 4.0 on TR is higher for Gen Y than for Gen X and Baby Boomers. The outcomes
serve to distinguish the attraction conditions between Gen X and Gen Y, which is valuable
for future research on TR considering generational differences in the digital age. The two
resulting hypotheses were summarized from Propositions P1a, P1b, P2, P3a, and P3b.
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Proposition A. TR determinants with respect to Work 4.0 significantly differ among generations.

Proposition B. The overall effect of Work 4.0 on TR is higher for Gen Y than for Baby Boomers
and Gen X.

The top priority determinants for TR in each interface of the socio-technical system
were “Promotion and opportunity for growth”, “Training and development”, and “Work
environment”, which are all associated with future development. Additionally, the criteria
“Compensation and benefit” and “Reward and recognition” showed little difference among
generations, in terms of the impact on TR; in other words, these are both always effective
incentive tools for retaining talents, regardless of which generation they belong to. For
the criteria “Effective leadership” and “Norms and values”, there seemed to be no clear
difference between Gen X and Gen Y, in terms of their impact on TR in the Work 4.0
environment. Furthermore, we can summarize the diversity of the determinants among
generations and propose some TR strategies for improving retention as follows.

The Baby Boomers seem to attach great importance to “Compensation and benefits”
and “Reward and recognition” but are less concerned with “Work–life balance” and “Flexi-
ble work arrangements”. Furthermore, the positive effects obtained through the impacts of
technology seemed to be lower for this generation than the others. Accordingly, special
bonuses or rewards may help the talents in this group feel proud of their work, and their
efforts should be acknowledged as well [75], providing that compensation and recognition
are, in some way, linked to performance. Thus, organizations may consider improving
retention for this group by enhancing the quality of compensation, benefits, and special
perks as an approach.

The Gen X group tends to look for “Training and development” but lower impacts
of “Working within a strong community of solidarity” and “Flexible work arrangements”
were observed. Accordingly, the training system—including the associated infrastructure
and training programs—must be improved or invested in with high priority, which may not
only enhance the motivation for TR, but also facilitate the development of the organization
in the long term. In general, Gen X is the most stable group for TR in talent marketing. Thus,
improvement of the work environment, including the physical workplace and networking
quality, can benefit TR in Work 4.0 environments.

The Gen Y group pays high attention to “Work–life balance”, “Flexible work arrange-
ments”, and “Knowledge management with digitalization” but seems less concerned with
“Norms and values” and “Participative decision-making in organization”. As such, or-
ganizations should offer greater scope for entrepreneurial decision-making and a better
work–life balance in Work 4.0 scenarios [3]. The younger group is regarded as more likely
to change jobs, as they may be more willing to seek opportunities for growth and advance-
ment [75]. According to our results, feasible approaches for TR of this generation could aim
at autonomy, rather than norms and regulations. In addition, an organic organizational
structure, rather than a hierarchical organization, should essentially be built for relevant
scenarios, resulting from the nature of work being oriented to flexibility. Thus, new in-
centives in work, with flexibility for working time and the workplace, are expected to
become popular. Meanwhile, as the talents of the younger generation are more skilled in
the operation of IT tools, the efficiency of digital platforms applied in the work will also
influence TR. Therefore, increasing the degree of digitalization in work is posed as another
prevalent TR tactic.

Above all, most retention strategies are especially difficult to formulate, but each
retention tactic will be met with a varying degree of success [75].

5.2. Managerial Relevance
5.2.1. Theoretical Implications

Socio-technical systems may underpin new approaches to TM/TR in future research, in
which the interactions among people, processes, and technology may provide essential ele-
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ments for strategic HRM development. Accordingly, interdisciplinary or multi-disciplinary
research, as conducted in this study, is expected to be a main principle for the future
development of TM/TR in a digital world. As such, the existing talent’s competences must
be re-skilled to meet the needs of the talent market in the next decade.

The 19 TR criteria extracted by the FDM were based on relevant theories. Generation
was regarded as a key variable moderating the impact of Work 4.0 on TR in this article,
offering a theoretical basis to support the extended analysis of TR determinants within a
conceptual framework. The results showed that the overall impact of Work 4.0 on TR has
different effects among the generations (i.e., it is higher for Gen Y than for the others). The
outcomes were summarized as propositions, indicating that TR determinants concerning
Work 4.0 significantly differ among generations.

This study was conducted from a Work 4.0 perspective, in which working scenarios
are gradually transformed by digitalization, which will likely expand all over the world
over the next few decades, in order to explore the key TR determinants among generations.
In comparison to the existing literature regarding TR, some articles have drawn insights
from a psychological standpoint, some have focused on the relationship between TM and
TR, and others have considered HR practices and investments [31,36]. It is worth noting
that the technical environment has seldom been regarded as a variable for exploration,
not to mention its impacts on TM or TR. Our framework, with propositions regarding the
relationships between Work 4.0, TR, and generations, was proposed to fill this research
gap. The results of our study indicate that the TR determinants related to self-directed or
flexibility-oriented work are likely to be favored by the newer generations (e.g., work–life
balance, flexible work arrangements), which may offer directions for future research.

5.2.2. Empirical Implications

The outcomes described here can provide organizations with reference for review-
ing their existing TR strategies and practices, in which the organization’s demands and
the talent’s preferences regarding work should be balanced. Furthermore, the organiza-
tion should take generational differences into consideration when developing TM/TR
policies/practices.

As the new trends or scenarios in Work 4.0 are oriented towards digitalization and
flexibilization, organizations will be impacted in terms of existing education and training
structures (BMAS, 2016); hence, the adjustment of TM/TR policies and reshaping of educa-
tion and training structures should be the foremost considerations prior to TR practices.

If an organization refers to the TR criteria extracted in this study to retain talents, on the
one hand, they should offer digital assistance and tutorial systems for the talents in order to
improve their digital skills. On the other hand, they should open more opportunities for the
talents by making use of the digital technologies to increase their value-added, especially
for the Baby Boomer generation and Gen X [76].

Further, the organization should have a forward-looking approach in order to realize
the talent’s preferences to facilitate attracting and retaining talents. Meanwhile, the gener-
ational effects must be considered when deliberating upon how to enhance the positive
effects of TR in practice. Most notably, a human-centric approach [19] should be embedded
in the organization, whatever the technical environment.

6. Conclusions

In this study, we investigated TR issues from the perspective of Work 4.0 and identified
the factors influencing TR among different generations in order to develop sustainable
employment relationships. We evaluated 19 influencing factors using the fuzzy Delphi
method and showed that Work 4.0 has a higher impact on TR for Gen Y than for Gen X and
Baby Boomers. We also put forward propositions concerning TR and generational effects
in Work 4.0 scenarios.

To be more specific, we focused on developing TR criteria and extracting relevant
determinants in the Work 4.0 scenario, ultimately proposing some hypotheses based on
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a social-technological framework. The future world of work will be shaped not just by
employees but also by self-employed individuals, and the characteristics of Work 4.0 are
focused on digitalization, flexibilization, and globalization; this will not only lead to huge
impacts on society and the economy but may blur the employer–employee and work–life
boundaries as well [3]. Therefore, the proposed research and propositions can help or-
ganizations to deal with TR issues in the Work 4.0 era. Based on Work 4.0 scenarios, we
investigated 21 influencing factors determined through a literature review, of which 19 de-
terminants were extracted successfully from the TR criteria by FDM. Further, considering
the roles of generations, we conducted an assessment of the moderating effect of different
generations on the impact of Work 4.0 on TR. We outlined a conceptual framework and
developed corresponding propositions concerning the major relationships between Work
4.0, generational effects, and TR. The results demonstrated that Work 4.0 has a high impact
on TR, which shapes the talent force. Meanwhile, the orientations of the considered genera-
tions, with distinct values and preferences, were found to moderate the effect of Work 4.0
on TR, delineating future avenues for the development of TR and sustainable employment
relationships. This exploration may assist managers to focus on talent perception and to
fine-tune their TR strategies, which will facilitate their organization’s sustainable competi-
tive advantage in the digital world. As the future work and workforce supply are expected
to significantly change under Work 4.0, this paper may offer a good reference to help future
researchers in the area of TR.

There were some limitations to the present study, which may be extended upon in
the future. We selected three generations as subjects—Baby Boomers, Gen X, and Gen
Y—because they are the major workforce in the existing talent market while future studies
may also explore the Silent Generation and Gen Z [77]. Furthermore, we adopted the FDM
to assess the TR criteria and determinants, instead of implementing a cause–effect analysis
in Work 4.0. Moreover, further in-depth discussions regarding the welfare state or social
security systems may be explored in future research.

As for the applicability and validity of the TR determinant, they were not confirmed
through a practical test in the present study. Relevant firms need to test the TR criteria
they selected, if any, in order to determine the effects for their best practice. As for the
factors influencing TR, although some of them were sourced from worker’s preferences
regarding work in “Value Systems in the Context of Work 4.0” [3], who were surveyed in
German, we developed TR criteria and further extracted TR determinants by FDM through
a team formed of 18 experts, comprising a heterogeneous population from different social
and professional stratifications. A more comprehensive survey in a diversified population
is encouraged.
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