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Abstract. Industries are facing extensive needs for both digital and green
transitions. Adding to the challenges, environmental crises, a recent pandemic, and
military conflicts are forming a “perfect storm”. Consequently, companies need to
rapidly adapt to new requirements and create resilient, sustainable, and human-
centric solutions, a combination often called industry 5.0. A highly skilled
workforce is required, where “right-skilled” employees will drive successful
technology adoption and business transformation. Unfortunately, many companies
face skill gaps, causing a slowdown in productivity and sustainable development.
Fully bridging the skills gaps is not achievable only through recruiting of young
talent. Ongoing demographic changes are causing a decrease in the working
population, making hiring harder and increasing industry competition for existing
talent. Upskilling existing workforces is a natural solution to bridge the skill gaps.
This paper presents the results from a systematic literature review conducted in
January 2023 using the PRISMA method. The study included 40 articles and
thematically analyzed solutions for bridging skill gaps. Identified solutions address
employers, employees, education providers, students, job seekers, researchers, and
policymakers. Results highlighted that collaboration between stakeholders
potentially helps bridge skill gaps in industry. Employees requiring upskilling need
to understand what skills are relevant, and how they can absorb state-of-the-art
knowledge and learn new skills. Employers should support their employees, supply
relevant resources, and define clear skill requirements. Education providers on the
other hand, must adapt to changing industrial business needs and gradually adapt
traditional curricula, in parallel with regular education. Academia and industry
collaboration is vital. Thus, flexible and rapid training and re-training solutions and
approaches are needed, not just on-off activities. The main contribution of this paper
is to review actions that employers, employees, education providers, researchers,
students, job seekers, and policymakers need to take to bridge skill gaps. This
analysis can be used by industrial practitioners, policymakers, and education
providers to work with strategies to bridge skill gaps in their business and in their
work. The theoretical implication of this work is the acknowledgement of the
existing skill gap and the synthesis of actions for stakeholders. The article can be
used to set future research directions to get closer insights into the derived
challenges and success factors when bridging skill gaps.
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1. Introduction

In the realm of industry, the advancements of new technologies are key to driving
innovation for resilient, human-centric, and sustainable solutions. However, the
changing business environment leads to an imbalance between the skills that employers
expect and the skills their employees possess. Hence, this imbalance is widely discussed
as the skill gap [1-3] leading to a slowdown in the adoption of new technologies and
targets [4], hinders the adoption of circular economy [5], and sets back the creation of
resilient value chains [6]. In addition, demographic changes lead to a decrease in the
working population, and industries are competing for the rare young people [7].

Bridging skill gaps is high on the agenda of governmental policies. The European
Commission [8] is making skills a key point on the innovation agenda and has
incentivized projects to bridge the skill gap. In addition, the European Commission
coined the new industrial paradigm — Industry 5.0, in which it is highlighted that the
development of skills among industry employees should be prioritized [9]. Within this
framework of Industry 5.0, the goal is to create a resilient, sustainable, and human-centric
industry [10]. The initiative SkillsFuture by the government in Singapore promotes
lifelong learning of their citizens, by developing a learning-supporting culture, guiding
individuals in their career and training choices, and having an education system that
meets workplaces’ requirements [11]. The project Ingenjor4.0 in Sweden offers an online
upskilling programme to empower engineers with the right skills to drive the digital and
sustainable transformation [12].

However, there are many challenges for the stakeholders involved in bridging skill
gaps. This paper aims to give an answer to: How can skill gaps be bridged from different
stakeholders’ perspectives? Therefore, a systematic literature review is conducted to
explore the suggested activities to bridge skill gaps and suggest them to stakeholders.

2. Theoretical Background

Skill gaps are not a new problem for the industry. In big industrial changes, i.e. the
industrial revolutions, new general-purpose technologies were introduced, changing the
work of people in the industry and raising questions about the role of humans and the
value they bring [13]. The value of accompanying intangibles, such as having the right-
skilled workers, in alignment with the introduction of new technologies, needs to be
discussed in order to successfully transform the industry [4, 14]. The urgency of bridging
skill gaps is visible in the policies brought forward by European and other governments
[15, 16].

2.1. Skills

The term “skill” has been used to the “ability to apply knowledge and use know-
how to complete tasks and solve problems”. The skills required in the industry are diverse,
dynamic, and far-reaching skills. Earlier research, for instance, has highlighted skill
categories such as hard technical and soft interpersonal skills as relevant and critical [17].
Connected terms are “upskilling” and “reskilling”, used to describe the process of
learning new skills with the goal of remaining competitive in a job role or being able to
move to another role [9].
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2.2. Skill gaps

Skill gaps in the industry emerge when the working environment is changing, e.g.
because of technological change [3, 18]. In addition, the sustainable transition of industry
leads to an increased need for green skills [19]. Moreover, the demographics are
changing, leading to a decrease in people in the working-age [20]. Therefore, companies
often lack people with the skills to drive the change they expect [21]. The term “skill
gap” has been used in different ways and in combination with the terms “skill shortage”,
“skill mismatch”, and “skill surplus [1, 3]. Mainly, the term “skill gap” describes the
situation where skills are not supplied satisfyingly by the existing employees [1], hence
describes the challenge of not having the right skills with the right people at the right
time [3]. Related discussions are about recruiting people with the right skills, often
referred to as “skill shortage” [2]. Involved in the description of skill gaps are three main
stakeholders — employers, employees, and education provider [3]

Companies and their human resources departments face major challenges and need
to implement new strategies to attract, retain, and develop the talents they need [22].
Some mismatch between the supply and demand for skills is typical, especially in the
short period. However, persistent skill imbalances, thus gaps, can be very costly for
individuals, employers, and society [4]. Skill gaps can lead to e.g., lower job satisfaction,
lower productivity, lower innovation and adoption of new technologies [23].

3. Method

This study has been undertaken as a literature review of full-text articles published in
2012—2022. In this case, the goal of the review was to find out how skill gaps can be
bridged. We chose a literature review because literature reviews can critically evaluate
data while bringing out positive and valuable results [24]. We followed the Preferred
Reporting Items for Systematic Review and Meta-Analysis (PRISMA) guidelines [25].
Since we included qualitative, quantitative, and mixed-methods studies in the review, we
adapted a hybrid approach, i.e., our literature review draws on characteristics of both the
narrative and systematic review traditions [26]. A systematic review requires the
application of data analysis processes, such as meta-analysis of quantitative data [27]. A
systematic-narrative hybrid literature review enabled us to use qualitative methods. Thus,
we analyzed the data qualitatively using thematic analysis. We chose thematic analysis
because it is a flexible and relatively quick way to highlight similarities and differences
between texts and to summarize the key features of the material. Thematic analysis
method is an iterative process consisting of the following steps: 1) becoming familiar
with the data, 2) generating codes, 3) generating themes, 4) reviewing themes, 5) defining
and naming themes, and 6) summarizing (i.e., writing up) [28]. Our search protocols and
inclusion/exclusion criteria were based on elements of PRISMA practice. In total, 40
articles met our predefined inclusion criteria, and we analyzed them qualitatively using
thematic analysis.
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Figure 1 Flow diagram showing the PRISMA review process (adapted from [25]).

4. Results

This chapter presents the results for the question: How can skill gaps be bridged? The
results stem from thematically analyzing the extracted data from 40 articles included in
the systematic literature review.

From a holistic perspective, half of the included studies highlight the importance of
including different stakeholders and improving partnerships and collaboration between
the different stakeholders when tackling skill gaps [29-49]. According to those articles,
the stakeholders involved are employers, employees, students, education, job seekers,
policymakers, and researchers. According to [33], the collaboration between
employers and education leads to a common understanding of the skills that are needed
in industry, and in that way, training curricula can be aligned. Figure 2 visualizes the
stakeholders and the communication and collaboration between them.

[50] highlights the role of researchers in supporting education providers to improve
education curricula, and researchers’ role in helping employers to define their skill needs.
This, in turn will help education providers to update and improve their training offers
according to industry needs [50].

Education providers, employers, and policymakers collaborate to develop a skill
strategy [33]. Policymakers incentivize education provider to offer affordable,
accessible, and profitable education [51].
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Figure 2 Involved stakeholders and activities in bridging skill gaps in industry.

In the following, the actions needed by different stakeholders to bridge skill gaps
according to the included articles are presented.

Many articles suggest activities for employers to bridge the skill gaps in their
companies. Firstly, the importance of defining clearly current and future skill needs is
highlighted [33, 34], and implementing those needs in the company’s knowledge
management [34]. Further, [50, 52] highlight the importance for employers to do
continuous skill gap analysis and work on a workforce development strategy [33, 38].
Moreover, [53] emphasizes the requirement for employers to build and work on a
training culture to eliminate any discrimination and ensure social inclusion [29]. Further,
it is mentioned by [29, 31-33, 35, 50, 51, 53, 54] that employers have a responsibility to
support the training, upskilling, and reskilling of their workforce, and integrate work-
based learning [41] to bridge the skill gap. [44] highlights several actions for employers
to bridge the skill gap: training the existing workforce but also increasing the pipeline
for recruiting people from different industries and other countries. [47] points out these
two actions as well, and in addition, suggests increasing workers' wages. Also, employers
should offer internships [45], drive mentorship programmes between their employees
and university students [42], and provide apprenticeship programmes for students [41].
Lastly, [55, 56] ask employers to require learning that is tailored to their employees’
needs and to the workplace, use talent-matching platforms [29], and seek a gap-driven
learning approach [31], to be able to bridge the skill gap.

However, the authors in the included studies require action from employees, job
seekers, and students to bridge the skill gap. [45] points out the importance of students
being aware of the changes happening in industry and self-assessing their gaps to plan
their learning. Further, [51] highlights the importance of the employees’ ability to and
interest in change and acknowledges that nowadays, employees will endeavour on a
lifelong learning journey. Even if employers, education providers, and other stakeholders
can support the learning, in the end, it’s the individuals themselves who learn. Hence,
one clear action for employees is to upskill themselves [31, 33]. In addition, [42] suggests
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mentoring programmes to support students in entering industry and developing their
skills.

According to the included articles, another important stakeholder group is the
education providers. For them too, the authors in the included articles point out actions
to address bridging skill gaps in industry. [43, 45, 46] demand collaboration with
employers from education providers, to develop their curricula in alignment with what
industry needs. As mentioned by [57], education providers have a responsibility to ensure
a high-quality education delivery, implementing new, innovative learning methods such
as gamification [38]. In addition, education providers can offer personalized learning
according to learners’ skill gaps and approaches to learning [58]. In line with that, many
articles emphasize the importance of practice-oriented, hands-on, interactive learning
experiences, such as learning factories, work-integrated learning programmes, and work-
based learning [40, 42, 55, 56, 59, 60] by e.g., apprenticeships, hands-on workshops on
trending topics becoming more important in the company and participation in online
training [29]. However, [46] points out that education shouldn’t be too narrowly tailored
to prepare for certain job workplaces or jobs since it makes the use of this particular
education quite inflexible. They further explain that it’s beneficial to have a holistic
understanding of the area where the learners will work later.

In contrast to that, [55] points out that education providers should tailor their
teaching and learning methods to the needs of the learner. [55] has suggestions on the
design of the learning platform itself, e.g. having communication channels between
learners and teachers and discussion forums. Lastly, [42, 43, 53] call attention to the
teaching of soft skills, in addition to the technical skills that are taught, to be employable
in industry. [53, 59] ask education providers to include green skills in their teaching to
support sustainable development.

In some of the included studies, actions for policymakers are recommended. For
example, [44] requires Policymakers to incentivize employers to support skill
development, upskilling, and proactively plan the workforce of the future. In addition,
[43] asks policymakers to analyze skill gaps, formulate policies, and propose strategies
for the involved stakeholders. Moreover, the importance of discussing strategies for
developing children’s skills in preparation for what is needed in industry is highlighted
by [51] and attracting new people to industry is mentioned by [54]. Lastly, [51] points
out the responsibility of policymakers to make sure that everyone has access to education
and that it’s affordable. [32, 35] further bring in databases and trend radars as a possibility
to foresee future skill needs and be proactive in policymakers’ development strategies.

Lastly, some articles included in the study point out the role of researchers to bridge
the skill gap. According to [55], researchers could help align industry’s needs with the
training that is offered by education. [34] suggests researchers to develop skill
frameworks with the skills related to new jobs. Further, researchers could do workshops
with organizations to understand the employers’ needs, understand the skill gap, and
work on skill development strategies [43]. In addition, creating skill typologies to
understand regional needs is highlighted by [61]. Also, [62] suggest that researchers
could create a framework to guide learners in finding the right training. Finally, [63]
propose that researchers should gather best practices and present them to practitioners.
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5. Discussion

The results from this study stem from systematically reviewing literature about
bridging skill gaps in industry, and then thematically analyzing the extracted data from
the included articles. The thematic analysis illustrates that many actions need to be taken
to bridge skill gaps. The included articles propose actions for different stakeholders,
whereof one is highlighted most often: collaboration between stakeholders. However,
there is no clear roadmap on how to bridge skill gaps, and the descriptions of the actions
in the included articles fall short, making it hard to understand how these activities
successfully can be implemented. However, the collection of these actions could be the
start to evaluate the impact of those actions and to investigate how to pursue the
activities. Therefore, this study contributes to a synthesis of proposed actions. These are
addressed towards employees, employers, education, policymakers, job seckers,
students, and researchers.

As highlighted at the beginning of this paper, this is an important study that gives
insights into a relevant topic. Skill gaps need to be bridged in order to achieve
sustainability goals [5] and adopt new technologies [4]. The results can be used to
understand what actions are being done, but also what actions are needed, as the included
articles propose.

The authors are aware of the possibility of biased decisions in conducting this study.
To prevent bias from taking over, three researchers independently selected and analyzed
the data. Then, two of the researchers thematically analyzed the data and compared their
results, to finally come to a common understanding of the results.

There are potential limitations to this study. The proposed actions for stakeholders
to bridge skill gaps haven’t been validated and are solely recommendations based on the
experience and research of the authors of the included studies. What we have collected
is their estimation, based on their research, about skill gaps and what they suggest doing
to tackle skill gaps.

In the future, the actions of the involved stakeholders should be validated. Further,
research is needed to promote best practices in bridging skill gaps. There is a need to
understand what impacts those actions have and how they should be carried out to have
a successful outcome.

6. Conclusion

The growing demand for employees who elevate sustainable and resilient industrial
solutions has generated a need for new skills at a rapid pace. Hence, there is a skill gap
among employees that hinders them from flourishing towards the expected goals. In
addition, the demographic change leads to a decline in people entering industry.
Therefore, there is a need to implement strategic actions to bridge this skill gap. This
study contributes with a synthesis of actions for the proposed stakeholders: employers,
education, employees, policymakers, and researchers. By carrying out a literature
review, data from 40 articles was collected and thematically analyzed to present and
organize the actions that the research community proposes to bridge skill gaps.

One dominant action crystallized: collaborating and creating partnerships among
these stakeholders. In particular, employers should collaborate with education,
researchers, and policymakers. In addition to collaborating with other stakeholders, there
are actions proposed to each stakeholder. Among others, employers should work on a



694 G. Braun et al. / Bridging Skill Gaps

skill strategy, support the upskilling of their workforce, and define clear requirements of
their skill needs towards education providers. Education providers should deliver highly
relevant training by understanding industry needs and implementing innovative learning
methods. Employees, students, and job seekers should keep themselves updated with the
changes impacting their work or future work, and take initiative in learning new skills,
as lifelong learning becomes the new normal. Policymakers can find the right incentives
for the stakeholders to take action, foresee skill needs, and motivate children and other
groups to join industry. Lastly, the research community should support the collaboration
of stakeholders, create skill frameworks for changing jobs, and carry out workshops with
employers and employees to understand skill gaps.
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