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Abstract. The “skill gap” concept has emerged rapidly in the current industrial scenario,
since demographic changes and industrial transformations are putting pressure on
employers. A previous review of the literature defines skill gaps as the difference between
the skills employees possess and the skills employers require. However, there is a lack of
understanding industry’s practical perspective on skill gaps. This paper contributes to this
understanding by presenting a thematic analysis of interview data from 23 senior
professionals across diverse industries worldwide, including Sweden, Finland, Germany,
Canada, India, South Africa, South Korea, Italy, France, and Malaysia. The analysis reveals
that while all respondents broadly describe skill gaps as a mismatch between the skills
required and those available, their interpretations focus on different issues. First, skill gaps
are framed as something occurring at multiple levels: the individual, the organisational,
and the societal. Second, participants highlight various reasons for skill gaps. Third,
definitions of ‘skills’ vary, ranging from technical skills to broader capabilities such as
collaboration, leadership, and adaptability. By clarifying the diverse interpretations of skill
gaps, the study provides a foundation for more targeted work to measure and bridge them
through interventions in education, training, and workforce development. By unpacking
how industry leaders define skill gaps, this study informs the design of human-centred
upskilling strategies that would enable manufacturing industry to adapt sustainability
transitions and digitalisation.

Keywords: Skill gaps; Upskilling; Human-centred manufacturing; Workforce
development; Future skills.

1. Introduction

Skill gaps have long been a persistent issue, worsened by the shifts brought about by the fourth
and fifth industrial revolutions. These changes have transformed work dynamics and raised
questions about the role of human labour [1]. Industry 5.0 emphasises sustainability, resilience
and human-centricity, complementing technological advancements [2]. The OECD [3] reports that
rapid technological changes and new demands in the labour market make skill gaps more evident,
as these changes lead to workforce shortages in industries where employees lack the necessary
skills [4]. These industrial shifts thus create gaps between education and industry needs, job
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requirements and skills, organisational strategies and workforce competencies, complicating
efforts to align skills with job demands [5, 6].

Technological advancements, therefore, are transforming work environments and changing
the required knowledge, skills, and abilities [7]. An organisation's supply chain performance
depends on its skills and capabilities [8]. Skill gaps, therefore, can hinder efficiency and limit
collaboration and innovation [3]. Consequently, it is important to align workforce skills with
broader organisational and societal goals through inclusive upskilling and sustainable
development [9]. To bridge skill gaps, continuous adaptation is essential to align workforce
capabilities with changing demands [10]. Companies worldwide feel the urgency to address
pressing skill gaps and to start their upskilling initiatives, empower their employees with
knowledge, measure the impact of upskilling, create a culture of learning, and implement learning
technologies [11]. However, differing opinions on what constitutes these skill gaps make
addressing them difficult. Therefore, research is crucial to understand how industrial
practitioners identify and perceive such gaps. This study provides insights into how companies
recognise skill gaps, thereby supporting skill development initiatives.

2. Theoretical background

The need to close skill gaps is emphasised by various global initiatives [12-14]. However,
implementing this can be more difficult than expected. Even the word 'skill' itself is inherently
ambiguous and dependent on context. For example, there is conceptual overlap between terms
like skills, abilities, and competencies. Skills are specific learned abilities that can be cognitive or
non-cognitive and are often required for particular jobs or sectors [15]. Abilities refer to a broader
range of innate or developed capacities. Competence, in contrast, includes knowledge, skills,
behaviour, and deeper aspects such as traits, motives, attitudes, values, and self-image [16, 17].
This study concentrates on skills because they are task-specific, observable, and measurable.
According to OECD [15], skills can be effectively assessed through surveys and are directly linked
to job performance, making them a practical focus for addressing skill gaps.

Earlier research has identified up to 18 distinct skills, highlighting the breadth and
complexity of the concept [18]. Digitalisation has given rise to meta-work, which refers to the
cognitive and emotional effort needed to engage with digital technologies [19]. This includes tasks
such as adaptation, coordination, and technical maintenance, which require the development of
specific meta-skills. In today’s evolving labour market, success relies not only on technical and
generic skills but increasingly on core relational skills such as communication, problem-solving,
and self-awareness [20].

Additionally, the skill gap is a complex and multifaceted phenomenon, making it challenging
to define and measure consistently. Skills gaps can be understood in multiple ways. First, they may
refer to a lack of necessary skills required to perform specific work tasks [21]. Second, they can
indicate skill shortages—a mismatch between the supply and demand of particular skills in the
labour market [22]. Third, they may reflect a skills mismatch, where an employee’s skill level does
not align with the requirements of their job [23]. These layered mismatches complicate the
challenge of aligning the right skills with the right people at the right time [5]. Skill gaps can thus
be conceptualised as the difference between skill needs and current skill requirements, where the
gap represents the skills that must be developed or acquired [24]. However, recent research
shows that skill gaps do not necessarily reflect a lack of productivity, but may instead indicate
employees’ motivation to grow and improve in demanding roles. This challenges the traditional
view of skill gaps and highlights their potential as a positive developmental phenomenon [25].
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Soft skills, such as communication and teamwork, are crucial in the workplace. However, job
ads often do not highlight them. These skills are mainly developed through hands-on experience
[4, 26, 27]. This creates tension and educational/training gaps [5]. Employers may not explicitly
request specific skills, but education and training providers are responsible for helping students
develop these skills and prepare for future job demands [27]. However, predicting these needs is
challenging. It is challenging due to the varying preferences, expectations, and resources of
employees, employers, and educational providers. These factors are further influenced by
megatrends, operating environments, and the constantly changing realities of business [5].

Skill gaps, thus, manifest at both the individual and organisational levels. Technological
changes can rapidly make employee skills obsolete [5]; therefore, individuals must continuously
update their skills and embrace lifelong learning [10]. Organisations, in turn, struggle to identify
and address skill gaps, which negatively impact performance and competitiveness [5, 11, 28, 29].
While upskilling current employees is a more sustainable solution for many organizations [27],
organisations should collaborate with educators and policymakers to develop skill strategies and
clearly communicate their needs [10]. Both individuals and companies should thus prioritize
reskilling as a key aspect of career development [30].

3. Methodology

This study aims to develop a nuanced understanding of the concept of skill gaps. A qualitative
research approach, using interviews, was chosen to elicit different perspectives on practitioners’
understanding of skill gaps and to address the lack of empirical data on them. The work presented
in this paper is part of a larger study aimed at understanding not only the term’ skill gap, but also
how companies measure and manage skill gaps.

To address this challenge, a typical case study methodology [31] was used. The initial steps -
planning and design - involved establishing the research question and organising the data
collection. The guiding research question was: How do managers and individuals with learning-
related job profiles define the term skill gap? The planning included deciding to gather data
through interviews and a pre-interview survey. By discussing the identified research problems,
the interview guide was created, and the pre-interview survey was designed. The interview guide
included the question “How do you understand the term ‘skill gap’?” and one set of questions
about measuring skill gaps and another set of questions about bridging skill gaps. This pre-
interview survey aimed to collect data on the interviewee’s skill gap definition, their job role, the
industry and company size, the competitiveness of their company, and their company's country
and region.

In the next step — preparation - the sample was selected and contacted. The interviewees
were chosen through purposeful convenience sampling [32]. Since the authors wanted to include
diverse perspectives from multiple continents and roles, this approach enabled them to search
for relevant profiles with high-level positions who held essential insights for the topic. Because
the group of interviewees was purposefully selected, particular attention was paid to ethical
considerations during the interviews and in the interpretation of the interview data. The resulting
sample included 23 senior professionals from various industries and countries, including Sweden,
Finland, France, Germany, Canada, India, South Africa, South Korea, Italy, and Malaysia. Their job
roles ranged from CEO, education manager, EVP People & Leadership, line Manager, country
manager, talent acquisition manager, head of R&D, to L&D strategy intern.

Next, data collection and analysis were conducted. Pre-interview surveys were distributed to
the sample. Every interviewee completed the pre-interview survey before their interview. The
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structured interviews were carried out online by three of the authors, following the interview
protocol. The sessions were recorded, transcribed with Al, and the transcripts were manually
verified. After completing the interviews, thematic analysis [33] was used to identify key themes
and insights from the data. The 6-step thematic analysis [33] starts with step 1 - Familiarising
with the data. The recordings and transcripts were reviewed to gain an overview, understand
intentions, and highlight initial key insights. The survey results were skimmed. Next, step 2 -
Generating initial codes - was performed by two authors for each interview, with each generating
codes individually, which were then discussed and combined into a single code. One researcher
coded the survey results. In step 3 - searching for themes - all interviews were analysed by two
authors, each individually, to find similar codes that form a theme. Similarly, the survey codes
were analysed by one researcher to identify themes. Step 4 - reviewing themes - involved three
co-authors, who discussed and compared themes from the interview results and the survey. Step
5 - defining and naming themes - was carried out by the authoring team to establish clear, concise
names for the themes. Finally, step 6 involved presenting the data.

4. Results

This section outlines the findings from the thematic analysis of 23 interview responses to the
question “How do you understand the term skill gap?” The interviewees are identified by an ID
assigned by the interviewer. It also summarises the survey responses to the same questions from
the same participants.

4.1 Results from interviews

The analysis of the interview responses shows that although all respondents broadly describe
skill gaps as a mismatch between the skills needed and those available, their interpretations
highlight different issues. First, skill gaps are seen as something that can be viewed from multiple
angles — organisational, individual, economic, or societal.

Skill gaps from different perspectives

Some respondents describe skill gaps merely from a managerial or organisational perspective,
e.g. PR2 describes a skill gap as “a gap between desired competence and current competence in
the workforce”. Or as PR4 puts it, “for the organisation, the skill gap is the difference between the
skills or the competences they have and what they actually need to reach their goal”. Both of them
describe the skill gap as a phenomenon organisations are facing when their workforce’s skills
don’t match the skills the organisation needs to reach targets. Other respondents even see the
skill gap from an economic or societal perspective, e.g. PR5, who describes skill gaps as a “gap that
is between the needs of the companies and overall, the economic system and the skills that the
employees have.”. GB2 emphasises the societal perspective even more and highlights that there
are a lot of high-skilled workers, but that society is not sufficiently making use of their
competencies - “we have a highly educated workforce in Canada that we're not fully utilising
because they lack specific skills to do the jobs that industry requires” (GB2). According to GB2,
skill gaps negatively impact both individuals and employers - “that creates a double drag on the
economy, by people not having the skills to have a better job and employers not having the talent
they need to grow”. At the same time, GB2 also highlights that when skill gaps are bridged, it
benefits both individuals and employers - “So when we fix the skills gap, [...] we turn a double
drag into a double win”. MB6 understands skill gaps as the lack of experienced, skilled people
entering the job market - “my definition of skills gap is: Where people are entering the workforce”.
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Other respondents understand the term "skill gap" as an individual's skill deficit. GB4
understands the term skill gap as “knowledge, skills, abilities” that are needed to “do your job
appropriately and meet all your responsibilities”. GB4 also adds that the skill gap, “it's where you
are versus what the job that you're in expects out of you”. MB3 describes the skill gap as “the gap
between the skills you think you have and the skills you think you need”. GB6 describes that their
company defines the skills needed to be a “high performer” in a particular role and that the skill
gap of an individual is relative to these defined skills - “skill gap means the performance gap
between high performer and low performer, because in my company, we have some Sales
competency model. It means that in our company, there is a definition of a high performer”.

Some respondents approach skill gaps from both the individual as well as the organisational
perspective, like GB7 who highlights both the individual perspective — “once you have defined a
skill should be up to a certain level, the gap is when you talk about individuals, it's you know what
the person is missing in terms of skill, ability, to perform the task” as well as the organisational
perspective - “When you look at organisation [...] it's the same concept, [...] but it's how much you
may miss in your organisation in terms of required skills. So that's related more to workforce
planning.”

Reasons for skill gaps

In their reflections, the respondents often cited reasons for the persistence of skill gaps. These
reasons form the second theme related to the definition of skill gaps. One of the reasons for skill
gaps, as mentioned by MB1, is a lack of talent with the necessary skills. According to MB1, skills
gaps occur because talents do not acquire the required skills or there are not enough people - “the
talents on the market are either not getting these skills and competencies, or we simply just don't
have enough of these talents” (MB1).

Another reason for skill gaps is the constant change in industry and society, which creates a
need for new skills. This is highlighted by MB4, who says that “we are one step behind the actual
need today, all the time, which means that we don't think that much of what is the future need of
this role?” or by PR4, who describes that within the same job role, skill demands change due to
trends such as digitalisation - “even if [ have the same role, the demands on me can change over
time, especially now with the digitalisation and such”.

MB6 brought up a different reason for skill gaps at firms, namely, the challenge that
employers are hesitant to invest in and upskill their employees because many employees leave to
another company - “in the current environment of the millennials because they are not very loyal
to the employer in South Africa, we are finding employers are not prepared to invest in training
people because once you spend like a year investing in them, they leave you and go somewhere
else and then you have to start with somebody else again”. This suggests that one reason for skill
gaps could be that employers are hesitant to invest in their employees' learning, as they may not
benefit from their new skills if they were to leave. MB6 also criticises governments for reducing
the requirements to pass STEM programmes, “to get more people to pass. So, we don't have a good
quality of people coming out of high school” (MB6).

Reflections on “skills” in skill gaps

The third theme identified through thematic analysis of the interviews was the definition of the
term “skill” itself, where respondents’ perspectives varied from discussing skills, competencies,
and abilities, to which kind of skills they emphasised, ranging from technical skills to broader
skills such as collaboration, leadership, and adaptability.
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MB6 reflects on the idea that skills are a combination of knowledge and experience,
explaining that without work experience, individuals cannot add value to their employer:
“without work experience, you can't actually add value to your employer. So, to me, skills mean
qualification plus experience”. This mirrors GB3’s reflection on skills, emphasising that skills are
not only acquired through education but also measured by how effectively a person can perform
tasks - “It's not the hard competence from education, it is the way you can actually work with the
competence you have”. GB7 discusses different types of skills, noting that they can be either
technical or soft skills - “can be either technical or soft kind of ability to perform a duty, a task, a
piece of a process”.

4.2 Results from survey responses
Thematically analysing the survey response data yields similar themes related to the definition of
skill gaps.

Skill gaps from different perspectives

As in the interviews, most survey respondents reflect on individual, organisational or societal
perspectives on skill gaps. Two respondents include both individual perspectives and societal or
organisational perspectives.

“At an organisational level, the difference in what we have or are able to hire and what we
need. On an individual level, the difference in current skill/competence and what is needed in their
current position in 6-18 months due to development in technology or other.” (PR4)

Without being specifically asked in the survey question, half of the respondents provide a
rationale for closing skill gaps in their definitions. These rationales vary, ranging from
competition-focused reasons (e.g., to be competitive, to succeed, or to be a high performer) to a
sufficiently good baseline (e.g., being able to perform, adding adequate value, achieving
deliverables, ensuring continuity, or working independently).

Reasons for skill gaps

As observed in the respondents’ reflections during interviews, various reasons for skill gaps were
also briefly noted in the survey responses. One third of the respondents reflect emerging future
skill gaps due to evolving industry demands, new job roles, required future capabilities and needs,
and technological advancements.

Some respondents report a lack of qualified personnel or talent with the requisite
competencies and skills. One respondent describes it as a struggle to find these talents; another
argues that there is a gap between the skills new employees acquire in school and the skills
needed in their company.

Reflections on “skills” in skill gaps
In the survey, several respondents use and reflect on competence gap, capability gap, performance
gap, or demand/supply without any clear distinction from skill gap.

“A difference in employees’ capabilities relative to the required capabilities to perform their actual
and future work. (I deliberately restricted myself to employees).” (GB1)
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One respondent describes skill as the sum of qualifications and experience, saying “Skill =
qualifications + experience” (MB6). Another respondent explicitly prefers the term 'capability
gap' over 'skill gap' to emphasise the importance of applying skills and competence to achieve
deliverables. They state, “I would prefer to use the capability gap, as it not sufficient to have a
skill/competence, but you need to use it to achieve deliverables. For an organisation, it would be
interesting to have a capability analysis (how many people have the skills at what levels).”

5. Discussion

In this chapter, the findings are reflected in comparison with previous literature, the methodology
is discussed, the paper’s contribution is discussed, and future work suggested.

5.1 Compare with previous literature

This study adds to the discussion on how company leaders perceive and experience the concept
of skill gaps as part of broader workforce and organisational development. Although the main
definition of a skill gap is often seen as the difference between employees’ current skills and
employers’ skill requirements [22], the present findings offer further insight into how companies
see the phenomenon as more complex and adaptable than policy discourse usually suggests. In
this context, three interconnected themes were identified.

First, skill gaps were viewed from different perspectives—individual, organisational, and
societal. This multilevel understanding reflects earlier conceptualisations of skill gaps as complex
and context-dependent phenomena [5]. At the individual level, respondents described skill gaps
as the difference between a person’s current skills and those required to perform effectively in
their role, aligning with McGuinness, et al. [21], who define skill gaps as the lack of necessary skills
to complete specific tasks. At the organisational level, participants perceived skill gaps as
collective capability shortfalls that hinder the achievement of strategic goals, resonating with
earlier studies arguing [10] that organisations face ongoing challenges in identifying and
addressing skill gaps that affect competitiveness and innovation. Finally, several respondents
extended the concept to a societal level, framing skill gaps as structural mismatches between
education systems, labour markets, and industry needs. By describing the resulting “double drag”
on the economy—Dbut also the potential “double win” when gaps are closed—interviewees added
a practical dimension to earlier research, portraying skill gaps as shared challenges rather than
one-sided deficiencies.

Second, participants shed light on a range of reasons why they believe skill gaps emerge. The
explanations spanned both structural and behavioural perspectives. Respondents often
attributed skill gaps to rapid digitalisation and the constant evolution of job demands, aligning
with previous literature [5]. Another recurring explanation concerned the lack of necessary skills
among employees or a misalignment between education and industry needs, echoing earlier
studies [23]. In addition, several participants described employers’ hesitation to invest in
upskilling as an important contributing factor, noting that short-term decision-making and fear of
turnover can perpetuate existing gaps. This finding suggests that companies may contribute to
the persistence of skill shortages by making only limited long-term commitments to employee
development.

Third, participants reflected on the meaning of the term ’skill, revealing considerable
variation. Some viewed skills as the combination of formal qualifications and practical experience,
while others emphasised the ability to apply knowledge effectively in work contexts. Many
respondents also used the terms skill, competence, and capability interchangeably, suggesting
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that these concepts are fluid and context-dependent in organisational language. This observation
supports previous research highlighting the conceptual ambiguity surrounding these constructs
[15, 16]. Moreover, participants distinguished between technical and soft skills, acknowledging
the growing importance of relational and adaptive abilities in modern work environments. This
aligns with studies emphasising the emergence of meta-skills such as communication,
collaboration, and adaptability as central to employability in digitalised labour markets [19].
Collectively, these reflections extend earlier theoretical discussions by demonstrating that
companies operationalise the concept of “skill” flexibly, which may complicate the assessment and
closing of skill gaps across sectors.

Figure 1 captures the three layers of skill gaps—individual, organisational, and societal—
and the underlying issues that cause them.

Constant

evolution of

job
Talent Constant
shortage change

Digitalisation
Employee
churn

Organisational

Figure 1 - The three layers of and the reasons for skill gaps

5.2 Discussing the methodology

Having three researchers conduct the interviews increased the study's credibility. In addition, two
researchers coded the interviews, and later each interview was discussed by two researchers,
which helped prevent biased analysis. The thematic analysis included the entire research team to
discuss the identified themes and synchronise thoughts on names.

The inclusion of participants from around the world enabled us to gather a variety of
experiences and perspectives from different industries and cultures. However, given the
qualitative nature of this work, the dataset is relatively small, and involving more participants
could have revealed additional aspects related to skill gaps.

5.3 Future work
The study enhances understanding of skill gaps across three levels - individual, organisational,
and societal. Future research is needed to explore how individuals, organisations, and society
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perceive these gaps and whether they recognise the urgency of the issue. In this study, only
managers, those in managerial positions, and individuals in learning-related roles were surveyed,
so perspectives from people with different backgrounds might differ, which would be valuable to
investigate in the future.

6. Conclusion

This study provides a more detailed explanation of skill gaps and their underlying causes. By
examining perspectives from practitioners worldwide and their insights across various
companies and cultures, it demonstrates that skill gaps are not merely simple mismatches
between supply and demand for skills but are complex, layered issues influenced by evolving
technologies and organisational strategies, as part of a societal challenge. In the future, our results
may support efforts to reduce skill gaps that challenge economies worldwide and in specific
regions like Europe [6].

Three main conclusions emerge. First, the study confirms that skill gaps are perceived across
multiple levels - individual, organisational, and societal. This shows that addressing skill gaps
requires these stakeholders to be involved and take action. Second, the study emphasises the
reasons behind skill gaps, ranging from rapid technological change and mismatches between
education and industry’s needs to hesitation about investing in upskilling. Third, the discussion
of the term 'skill' itself emerged, indicating that participants held diverse views on its definition.
Some participants reflected on skills as a bridge between knowledge and experience, while others
used the terms 'competence’ and 'capability’ alongside 'skills' and used them interchangeably,
indicating that these concepts can be fluid in context.
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