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Abstract

Rapid advances in automation, artificial intelligence, and Industry 4.0 technologies have
intensified concerns about job displacement and reshaped employment relations glob-
ally. While technological unemployment has been widely examined, its psychological
dimension—technological unemployment anxiety—remains fragmented and relatively
underexplored in the literature. This study conducts a bibliometric analysis of 930 ar-
ticles published between 2001 and 2025 and indexed in the Web of Science database to
map the intellectual structure and thematic evolution of research on technology-related
employment, including anxiety-related dimensions. Using keyword co-occurrence, col-
laboration mapping, and thematic clustering, this study identifies a gradual shift from
macro-level economic discussions toward micro-level concerns, including job insecurity
perceptions, employability expectations, and worker well-being. The findings indicate
that post-pandemic digital acceleration has intensified individualized forms of workplace
anxiety within contemporary workplaces. The novelty of this study lies in explicitly po-
sitioning technological unemployment anxiety as a distinct analytical construct, rather
than a secondary outcome of technological change, thereby extending existing bibliometric
research. The results offer insights for scholars and provide practical implications for
policymakers and organizational actors seeking to address technology-driven anxiety in
the emerging post-digital ecosystem.

Keywords: unemployment; employment; anxiety; technological unemployment; bibliometric
analysis

1. Introduction

During the first phase of the Industrial Revolution, emerging technological devel-
opments eventually gave rise to the Luddite movement; these protests persisted for ap-
proximately 15-25 years [1]. At the societal level, approaches linking job anxiety and job
insecurity contributed to long-term social consequences, and their effects lasted for roughly
a quarter-century. Industry 4.0 also involves developments with effects like those of tech-
nological and digital transformation. This phenomenon differs across sectors, but nearly all
industries face not only job loss and anxiety but also the risk of closures in specific fields.
Many reports published by international organizations indicate that, although thousands of
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occupations are at risk of disappearing, new employment fields are simultaneously being
identified [2]. However, these emerging fields do not offer the employment stability indi-
viduals require to replace lost jobs or avoid losing their jobs, as they often require specific
education and skill development. This situation also raises concerns about employment for
the currently employed [1].

Individual habits, lifestyles, opinions, and perceptions have all been affected by the
digital economy. It would be appropriate to characterize it as a “new eco-social system”,
considering both social and economic factors, a term first introduced by Civelek and
Sozer in 2003 [3]. However, humanity is now looking beyond this toward a new post-
digital ecosystem. In 2018, Sozer, Civelek, and Cemberci introduced this concept [4]. The
transition from the new eco-social system to the post-digital ecosystem may be painful,
and specific dystopian scenarios have recently triggered discussions about the future of the
global economy:.

New technologies may eliminate many business lines in the post-digital ecosystem,
and the remaining lines will thus require fewer workers than traditional ones. As a result,
innovations do not produce as many jobs as Schumpeter’s theory of creative destruction
suggests [5]. Product life cycles are becoming shorter due to technological advancements.
Alongside these changes, the business climate is becoming more competitive and uncertain.
Moreover, there have been erratic shifts in consumer preferences and needs. Customers are
more engaged than ever in this chaotic business environment, and the demand for goods
and services is becoming less clear [6].

In recent years, this technological uncertainty has been increasingly conceptualized
not only in terms of productivity and labor demand but also through the lens of job inse-
curity and perceived employability. Acemoglu and Restrepo (2019) [7] argue that certain
forms of artificial intelligence may generate asymmetric labor market effects, intensify-
ing job displacement risks without proportional job creation. Similarly, Pissarides and
Bughin (2019) emphasize that automation-induced welfare effects extend beyond income
loss to include heightened insecurity and uncertainty among workers [7,8]. More recent
studies further suggest that societal perceptions of artificial intelligence and automation
shape individuals” anxiety levels, institutional trust, and expectations regarding future
employment [9]. These perspectives underline that technological unemployment should be
examined not solely as an economic outcome but also as a multidimensional phenomenon
encompassing uncertainty, insecurity, and psychological responses.

The concept of technological unemployment anxiety has been increasingly applied
across multiple domains, including public administration, where it informs the regulation
and supervision of labor market-shaping measures. These include, for example, works
freely available in journals indexed in the WoS and Scopus examining the legal side of this
issue, such as Peracek, Tomds, & Michal Kassaj (2025) and Torres Cazorla and Marfa Isabel
(2025) [10,11].

The remainder of this paper is structured as follows. Section 2 presents the conceptual
foundations and theoretical framing of technological unemployment anxiety. Section 3
outlines the materials and methods, including data selection criteria and bibliometric
procedures. Section 4 reports the results of the bibliometric analysis. Section 5 discusses the
findings in relation to the literature, and Section 6 concludes with implications, limitations,
and directions for future research.

2. Theoretical Framework

The literature review for this study’s research question, as outlined above, can be
conducted using various methodologies. Accordingly, the study addresses the following
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research question: What is the current state and developmental trajectory of research on
technological unemployment anxiety?

The concept of “technological unemployment anxiety” was introduced by Civelek and
Pehlivanoglu [12] and has been recognized as a pioneering topic in the field, as evidenced
by Google Scholar and other academic databases. As a relatively recent construct, scholarly
interest has steadily increased, and this scale has already been used as a measurement tool in
several academic studies and theses. In the original study, this anxiety was assessed across
three dimensions: (1) Lack of Technical Skills, (2) Incremental Technological Improvements,
and (3) Technological Disruption. Since then, the authors have conducted multiple studies
using the scale, exploring its relationships with various related concepts. As technology
advances, these dimensions are likely to become increasingly relevant for understanding
unemployment anxiety. To operationalize this construct, prior research has developed a
multidimensional scale capturing core sources of technological unemployment anxiety, as
presented in Table 1.

Table 1. Statements of the technological unemployment anxiety scale.

Title of Sub-Dimension Statement

I think I will lag behind in terms of performance as technology
advances.

I do not feel comfortable using technologies such as the internet
Lack of Technical Skill and smartphones.

I do not think I will be able to improve myself aptly so that I can
adapt to technological advances.

I find it difficult to adapt to the systems I use while doing my job.

I think that the change in the business processes due to the
technological advancements will make me unhappy in the future.

I think that the continuous improvement of the systems used in

. the workplace will reduce the need for me over time.
Incremental Technical

Improvement I think my business life will become shorter as a result of the
technological advancements.

As a result of the continuous advancement of technology, I think
my current job description will change in a way that will affect
me negatively.

I am worried that I may spend the rest of my life unemployed due
to the new technologies.

I think that the education I have received at school will be invalid

due to technological ad .
Technological Disruption te o FecinoToglca advances

I think that technological advances may cause the organization I
am working for to close down in the future.

I think that technological advancements can completely eliminate
the business line I have trained in.

Source: [7].

Against this backdrop, the present study aims to map and systematize the academic
literature on technological unemployment anxiety through a bibliometric analysis. By
examining publication trends, thematic clusters, collaboration patterns, and methodological
approaches, we identify the intellectual structure and evolution of this emerging research
field. Unlike conceptual or empirical studies focusing on single datasets or regions, this
research provides a comprehensive overview of how technological unemployment anxiety
has been addressed across disciplines and time. The findings contribute to the literature
by highlighting underexplored themes, regional gaps, and future research directions,
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thereby offering implications for scholars, policymakers, and organizational decision-
makers concerned with digital transformation and labor market resilience.

It is important to conceptually distinguish technological unemployment from tech-
nological unemployment anxiety. Technological unemployment refers to the objective
displacement of labor resulting from technological change, automation, and artificial in-
telligence, whereas technological unemployment anxiety captures individuals’ subjective
perceptions, emotional responses, and anticipatory fears regarding potential job loss and
skill obsolescence. While the former has been extensively examined through macroeco-
nomic indicators and labor market outcomes, the latter remains underexplored despite
its relevance for understanding workers’ behavior, well-being, and adaptation to digital
transformation. This distinction constitutes a central analytical premise of the present study.

One approach is a manual literature review that utilizes specific databases such as
Scopus and Web of Science, along with national portals like Dergipark for Tiirkiye. The
second method is bibliometric analysis, performed using software such as Biblioshape,
R, and VOSviewer (1.6.18). This study employs both methods to review the literature on
technological unemployment and, by extension, anxiety. Section 2.1 provides a manual
literature review, followed by a bibliometric analysis. The SQL statement is the same for
both methods, as described in Section 2.2.

2.1. Conceptual Foundations: Technological Unemployment Anxiety

While technological unemployment has traditionally been examined through macroe-
conomic indicators such as job displacement, productivity change, and sectoral transfor-
mation, technological unemployment anxiety represents a distinct theoretical construct
capturing individuals’ subjective perceptions, emotional responses, and anticipatory fears
regarding potential job loss and skill obsolescence. Unlike technological unemployment
itself, which refers to observable labor market outcomes, anxiety reflects a psychosocial
process shaped by perceived employability, uncertainty, and expectations about the future
of work.

Treating anxiety merely as a keyword risks overlooking its theoretical relevance in
understanding how workers cognitively and emotionally interpret technological change.
Prior studies on organizational behavior and occupational psychology demonstrate that
perceived job insecurity and uncertainty often exert behavioral and well-being effects
independent of actual employment outcomes. In this sense, technological unemployment
anxiety functions as an intermediary construct linking technological transformation to
individual-level responses such as stress, disengagement, reduced organizational trust, and
resistance to innovation.

The conceptualization of technological unemployment anxiety as a multidimensional
construct is further supported by scale development studies that operationalize anxiety
across dimensions, such as perceived skill inadequacy, incremental technological change,
and disruptive technological threats. These dimensions underscore that anxiety is not a
residual emotional reaction but a structured perception shaped by learning opportunities,
institutional support, and individual adaptability. Accordingly, examining technological un-
employment anxiety requires a conceptual lens that goes beyond keyword-based frequency
analysis and situates anxiety within broader debates on job insecurity, employability, and
psychosocial adaptation in post-digital labor markets.

On this basis, the present study treats technological unemployment anxiety as a theo-
retically grounded construct rather than a descriptive term, thereby justifying its systematic
examination through bibliometric mapping. This approach shows how anxiety has been
framed, connected, or marginalized within the broader technological unemployment lit-
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erature over time, revealing conceptual gaps that cannot be captured through economic
indicators alone.

2.2. Database

Other databases beyond Web of Science, Scopus, PubMed, and national databases
could be examined. However, in bibliometric analyses in the social sciences, the Web of
Science portal produces results similar to those from the Scopus database [13]. Therefore,
Web of Science was used in this study. Section 2.3 details the SQL statement for the
Web of Science, which is also applicable to all other databases. Section 2.4 provides a
literature review.

2.3. Search Queries and Dataset Construction

The Web of Science portal was searched using the SQL statement in (1), employing the
technology and employment keywords.

(ALL = (technology) OR ALL = (technological)) AND (ALL = (employment) OR ALL = (unemployment)) @)

When this query was executed, 43,749 outputs were obtained [14]. The query was
subsequently refined; therefore, instead of ALL, TS was used, which means just searching
for the title, abstract, and keyword parameters. By using TS, the statement can be rewritten
as (2).

(TS = (technology) OR TS = (technological)) AND (TS = (employment) OR TS = (unemployment)) (2)

Using statement (2), 23,171 results are obtained. However, the search is more precise
when using T1I instead of TS, where TI indicates the title. This means searching for the
selected words only in the study titles. It can be rewritten as statement (3).

(TI = (technology) OR TI = (technological)) AND (TI = (employment) OR TI = (unemployment)) 3

When statement (3) is executed, 930 articles can be visualized. When we focus on the
anxiety term, we can rearrange statement (2) by adding the word “anxiety” with the AND
operator. This can be expressed as statement (4).

((TS = (technology) OR TS = (technological)) AND (TS = (employment) OR TS = (unemployment))) AND

15 = (om @
= (anxiety)

Based on the 214 results from running statement (4), the primary analysis can be
considered the most appropriate for this study.

((T1 = (technology) OR TI = (technological)) AND (TI = (employment) OR TI = (unemployment)))

5
AND TS = (anxiety) ©)
Nine documents are obtained when statement (5) is executed.
((TI = (technology) OR TI = (technological)) AND (TI = (employment) OR TI = (unemployment))) ©)
AND TI = (anxiety)
Five documents are obtained when statement (6) is executed.
((TS = (technology) OR TS = (technological)) AND (TS = (employment) OR TS = (unemployment))) @)
AND TI = (anxiety)
Forty-four documents are obtained when the statement (7) is run. And finally, 8)

TS (“technological unemployment”)

Two hundred and thirty-one documents are obtained when statement (8) is run.
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For this study, the best SQL queries are (3) and (4). Thus, the most recent and cited
studies in the literature were examined using these two queries, and bibliometric analyses
were conducted.

2.4. Literature Review

This section analyzes the ten most recent studies published on the Web of Science
portal and the ten most-cited studies. The latest studies were chosen to highlight current
trends in the field, while the most-cited studies were selected to showcase the foundational
and most influential research. Following the tables below for both groups, literature reviews
are presented.

2.4.1. Latest Studies

Studies conducted in 2025 show that technological unemployment and anxiety are
now more than just economic issues; they are also psychological, cognitive, and sociocul-
tural ones.

According to the latest studies in Table 2, three principal axes emerge in this new wave

of research:

Table 2. Latest studies in Web of Science results of SQL (4).

Id Source Title Study Mentions: (Keywords)
Challenge or threat? Research on the Al awareness; AI-orlente?d. career .
(Ge et al., 2025) management; career decision-making
1 double-edged sword effect of Al awareness ep O
[15] L . e . difficulties; double-edged sword effect;
on career decision-making difficulties ., .
cognitive appraisal theory of stress
5 (Mao et al., 2025) Unmet Care Needs of Colorectal Cancer Colorectal cancer survivors; unmet care
[16] Survivors in Taiwan and Related Predictors needs; psychological distress; quality of life
psy g q y
(Kirkpatrick & Automation and Support for a Universal Artificial intelligence; agenda-setting;
3 Hmielowski, 2025) Basic Income: Awareness, Anxiety and the automation; universal basic income;
[17] Moderating Role of Income and Education STEM polic
g pohcy
(Gélvez & The Impact of the COVID-19 Pandemic on Aoutgfmazli‘iist?;nelr?t;sloig:f’;h(’jsoo\c/ilgi-zlagt;ion'
4 Pacheco-Unguetti, 2025) Young Adults with Autism Spectrum Zm 1% ment'/au tonomy: di ,i tal !
[18] Disorder: A Systematic Review emproyment; Y ig
Interventions
Artificial Intelligence Job Substitution Risks,  Job substitution risks of Al; job insecurity;
(Zhao & Wu, 2025) 8 ) Y
5 [19] ’ Digital Self-efficacy, and Mental Health mental health; digital self-efficacy; Al
Among Employees in workplace
(Li et al,, 2025) Mediating effect of Al attitudes and Al Career self-efficacy; job search anxiety; Al
6 v literacy on the relationship between career attitudes; Al literacy; university student
[20] y p y ty
self-efficacy and job-seeking anxiety employment
Smart glasses for remote assistance:
Osman & Lamash, 2025 analysing usability and optimal user Autism spectrum disorder; young adult;
7 ysing y P p young
[21] characteristics among young adults with and  smart glasses; usability; remote support
without autism
(Fares, 2025) That is scary! consumer perceptions and Conver.satlo'nal bOtS.; ChatGP.T.; consumer
8 [22] discourses on ChatGPT perceptions; thematic analysis;
qualitative research
Psychological capital and mental health
(Trung et al., 2025) roblems among the unemployed in the Unemployment, self-esteem, social anxiety,
9 g p g ploy ploy Y
[23] post-COVID-19 era: Self-esteem as a and health
moderator
(Uyaroglu et al., 2025) The relaﬁonsh}p betw'e en digital addiction Digital addiction; adolescent; social
10 and social anxiety, trait anger and anger .
[24] anxiety; anger

expression style in adolescents

(Created by the authors).
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o Individual-Level Psychological Effects

As shown by Ge et al. [15] and Li et al. [20], awareness of Al creates a “double-edged
sword effect” in individuals. In other words, while it boosts career awareness, it also
triggers difficulties in decision-making and fears of job loss due to future uncertainty.
Zhao & Wu [19] analyze the job displacement caused by Al and its impact on employees’
psychological resilience, highlighting the importance of the concept of digital self-efficacy.
This underscores the importance of technological adaptability as a key factor in this new era.

e Social and Socio-Economic Implications

Kirkpatrick & Hmielowski [17] demonstrate that as awareness of automation grows,
discussions about universal basic income (UBI) also become more prominent. Education
and income levels significantly influence people’s attitudes toward this policy. This indi-
cates that technological unemployment is now being discussed in conjunction with welfare
policies. Trung et al. [23] investigate the relationship between self-esteem and psychological
capital among unemployed individuals in the aftermath of the pandemic. They find that
the fear of technological unemployment not only leads to “job loss” but also to the erosion
of self-worth and social identity.

e  Side Effects of Digitalization and New Types of Anxiety

Fares [22] explores the cultural and emotional dimensions of digital anxiety regarding
artificial intelligence agents, especially in the context of ChatGPT, showing that people seek
trust, control, and meaning even when “talking to smart systems”. Uyaroglu et al. [24] and
Osman & Lamash [21] find that psychosocial effects like digital addiction, social anxiety,
and anger are rising, particularly among youth, and that technological adaptation creates a
new “cognitive burden”.

However, given the studies in rows 2 and 3 of Table 2, the fact that SQL query (4)
reveals the newest research and does not directly target technological unemployment and
anxiety is important in terms of expressing the originality of this study.

2.4.2. Highly Cited Articles

Highly cited studies reveal the conceptual origins and historical persistence of techno-
logical unemployment and anxiety.

As Table 3 shows, the assessment of the 10 most-cited studies can be divided into three
main stages.

e Historical and Theoretical Foundations

Mokyr et al. [26] argue that technological anxiety has persisted in a cycle since the
Industrial Revolution. By asking, “Is this time different?” they contend that today’s digital
transformation is causing more significant structural changes than previous revolutions.
McClure [28] and Gallie et al. [29] focus on the cultural and emotional effects of technology
on the workforce. McClure states that robots have become objects of “sociological fear”,
while Gallie emphasizes the concept of hidden job insecurity.

e Psychological and Health-Focused Approaches

Proudfoot et al. [27], Okoro et al. [30], and Min et al. [31] demonstrate that technological
tools enable individuals to monitor anxiety and depression and even offer self-monitoring
features. Technology serves a dual purpose as both a therapeutic tool and a potential source
of anxiety. Kelders et al. [25] systematically examined the psychological factors influencing
individuals” compliance with digital interventions using the Persuasive System Design
framework. This study can be considered a precursor to today’s “Al-driven behavioral
design” approaches.
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Table 3. Most-cited articles in Web of Science results of SQL (4).

Id Source Title (Number of Cites) Study Mentions: (Keywords)
(Kelders et al., 2012) Persuasive System Design Does Matter: A Systematic review; web-based interventions;
1 v Systematic Review of Adherence to Web-Based adherence; attrition; persuasive technology;
[25] . ;
Interventions (943) behavior change
The History of Technological Anxiety and the .
5 szé?kyr et al., 2015) Future of Economic Growth: Is This Time Technolggmal utr;lemplg};ment, employment,
Different? (349) economic growth, anxiety
(Proudfoot et al., 2010) Comm unity Attitudes to th.e Approprlanop of Mobile phones; monitoring; self-help; depression;
3 [27] Mobile Phones for Monitoring and Managing anxiety: stress: internet intervention
Depression, Anxiety, and Stress (225) ¥ !
(McClure, 2018) You're Fired, Says the Robot: The Rise of Artificial intelligence; robotics; technology;
4 28] ! Automation in the Workplace, Technophobes, and ~ unemployment; sociology of emotions; fear;
Fears of Unemployment (213) mental health; technophobia; culture
5 (Gallie et al., 2017) The hidden face of job insecurity (174) Hun?a}n re'source management; job insecurity;
[29] participation; technology
Adults; anxiety; Behavioral Risk Factor
6 (Okoro et al., 2012) The association between depression and anxiety Surveillance System; depression; oral health;
[30] and use of oral health services and tooth loss (144)  population-based; psychiatric disorders;
surveillance
Daily Collection of Self-Reporting Sleep
7 (Min et al., 2014) Disturbance Data via a Smartphone App in Breast =~ Mobile applications; self-report; compliance; breast
[31] Cancer Patients Receiving Chemotherapy: A cancer
Feasibility Study (134)
- - o
(Tandon et al., 2020) Sleepless Que to social med“”?' Inves.tlgatlng . FoMO; social media; sleep hygiene; problematic
8 132] problematic sleep due to social media and social sleep: well-bein
: media sleep hygiene (121) i &
(Bailey et al., 2008) Ethical, legal, an.d social concerns about expanded Newborn screening, fragile X syndromes, social
9 newborn screening: Fragile X syndrome as a
[33] LS welfare
prototype for emerging issues (98)
(Giorgi et al., 2017) Work-Related Stress in the Banking Sector: A Work-related stress; organizational stress; mental
10 [34] & v Review of Incidence, Correlated Factors, and health; banking; occupational health; occupational

Major Consequences (91) medicine

(Created by the authors).

e  Social and Ethical Dimensions of Digitalization

Tandon et al. [32] analyzed the effects of social media on insomnia and well-being,
showing a rise in social media-induced anxiety through quantitative data. Meanwhile,
Bailey et al. [28] examined the ethical aspects of technology, especially in health and
biotechnology, and were among those studies that sparked the “technological innovation
= social risk” debate. Giorgi et al. [34] also demonstrated how work-related stress in the
banking sector increases with digital transformation and performance pressure.

Consequently, the 2025 literature has shifted the focus on technological unemployment
to a multidimensional perspective, examining it not only as a “loss of economic employ-
ment” but also along the axes of mental health, self-efficacy, digital addiction, and social
adaptation. The relationships between Al awareness, career anxiety, and digital self-efficacy
constitute the “technological anxiety map” of the new era. In conclusion, while highly
cited research attributes the phenomenon of “technological anxiety” to the macro-level,
the modern literature (2025) expands on this concept at the micro-level, incorporating
psychological and cognitive variables.

The research in rows 3 and 4 of Table 2 and row 7 of Table 3 are only distantly related
to the subject of this study, showing that studies with many citations may not be directly
related to “technological unemployment anxiety” in the results of SQL query (4).

The first group mainly discusses the “causes” (technological transformation, un-
employment, and insecurity), while the second describes the “consequences” (anxiety,
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self-efficacy, and digital stress). Table 4 presents a brief comparison of the two groups of
studies, focusing on scope, methods, concepts, and scales.

Table 4. A brief summation of the latest and most-cited studies.

Dimension Classic Literature (2008-2020) Contemporary Issues (2025)
Economic growth, historical perspective, = Psychological effects, digital self-esteem,
Scope . -
and technological unemployment and career anxiety
Systematic review, socio-economic Experimental, surveys, and
Method .
analysis Al awareness
Concept Technological anxiety, job insecurity AI awareness, d}gltal self-efficacy,
job-seeking anxiety
Scale Macro-level (industry, society) Micro-level (individual, student, labor)

(Created by the authors.).

3. Materials and Methods

The bibliometric analysis was divided into two subsections. In the first part, the query
results were analyzed using the Web of Science’s built-in analysis features. In the second
part, the results were exported from Web of Science using the VOSviewer program.

3.1. Inclusion and Exclusion Criteria

The dataset for this bibliometric analysis was constructed based on clearly defined
inclusion and exclusion criteria to ensure consistency and analytical relevance. Only
publications written in English were included, as English-language articles constitute
the dominant medium of international scholarly communication in the Web of Science
database. Document types were limited to peer-reviewed articles and review papers, while
conference proceedings, book reviews, editorials, and notes were excluded.

The temporal scope of the analysis covers the period from 2001 to 2025, reflecting the
emergence and evolution of technological unemployment and anxiety-related research in
the context of digital transformation and Industry 4.0. All records were retrieved from the
Web of Science Core Collection, ensuring standardized indexing and citation data suitable
for bibliometric mapping.

Specifically, the inclusion and exclusion criteria were clarified, the temporal scope and
data source were explicitly defined, and the dataset construction process was described
in greater detail. In addition, the formulation and refinement of search queries were
systematically explained, and the rationale for selecting the final SQL statements was
strengthened. This provides a clearer understanding of the data collection and analytical
procedures employed in this study.

3.2. Methodological Limitations

Despite its strengths, this study has several limitations that should be acknowl-
edged. First, the analysis relies exclusively on the Web of Science database; therefore,
relevant studies indexed in other databases, such as Scopus, PubMed, or national repos-
itories, may not be captured. Second, the results are sensitive to the selected keywords
and search queries, meaning that variations in terminology could influence the scope of
retrieved publications.

Finally, bibliometric techniques tend to emphasize highly cited studies, which may
overshadow emerging but less-cited research streams. These limitations do not undermine
the validity of the findings but should be considered when interpreting the results and
designing future research.

https://doi.org/10.3390/50c16030090


https://doi.org/10.3390/soc16030090

Societies 2026, 16, 90 10 of 22

4. Results
4.1. Web of Science Analysis
In this section, the outputs from the Web of Science portal are compared with SQL
queries (3) and (4).
4.1.1. Categorical Analysis

Figure 1 shows the analysis of 214 data items, categorized by Web of Science.

pal 12 12
Psychiatry Management Psychology Multidisciplinary

15
Health Care Sciences Services

Computer Science Interdisciplinary
Applications

Figure 1. Categorical classification of SQL query (4) on the Web of Science [14].

As shown in Figure 1, 214 studies were classified as the most extensively researched
areas in psychiatry, as they included the word “anxiety”. The issue’s unemployment
and employment aspects ranked third. Therefore, research on incorporating labor-based
technological advancements into the economic category is becoming more significant.
Additionally, the results of query (3) produced 930 outputs and contained the words
“technology” and “unemployment”, and these were also categorized on the Web of Science
portal. Figure 2 displays the category map.

302 - 40
Economics t Rehabilitation

3

86 9 38
Industrial Relations Labor Education Educational Environmental Studies
Research

Figure 2. Categorical classification of SQL query (3) on the Web of Science [14].

As shown in Figure 2, studies linking technology with technological unemployment
and employment place economics at the forefront. Industrial relations and labor markets
rank third. When considering Figures 1 and 2 together, the influence of unemployment
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or employment anxiety on the economy or job market appears to occur relatively late.
Therefore, examining anxiety and employment together can be a distinctive feature of
academic research.

4.1.2. Year-by-Year Analysis

Graphs illustrating year-over-year trends in studies are also important for demonstrat-
ing academic interest in these topics. Figures 3 and 4 display graphs of queries (4) and (3)
over the years, respectively.
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Figure 3. Distribution of query (4) by year on the Web of Science portal [14].

An analysis of the distribution shown in Figure 3 indicates that the 214 studies
retrieved from query (4) mainly focused on the post-pandemic period. This reflects
widespread anxiety and concern about technological unemployment during the pandemic-
driven technological and digital transformation.

= Trend Line

# of Published Academic Studies
8

a8 8 8 8 8 8 08 8 8 0 8 8 8 8 8 @0 8 8 8 & 8 8 0 0 Hycic
2001 2006 2011 2019 2024

Figure 4. Distribution of query (3) by year on the Web of Science portal [14].

As shown in Figure 4, studies on employment and unemployment indicate an increase
in the first quarter of the twenty-first century after the pandemic. However, this rise is not
as strong or sharp as the employment anxiety graph (Figure 3).

4.1.3. Analysis of SDGs

As a key feature of its analysis pages, Web of Science categorizes these studies into
17 classes aligned with the United Nations Sustainable Development Goals (SDGs). In this
context, the results from queries (3) and (4) were analyzed separately based on the SDG
classes. Figures 5 and 6 display the analyses of queries (4) and (3), respectively.
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Figure 5. SDG distribution of query (4) on the Web of Science portal [14].

In total, 28% of the studies [14] did not fall under the SDG classifications. This is
because the term “anxiety” was used in 214 studies for query (4), which is ranked highest
in the “Good Health and Well-Being” category. The “Decent Work and Economic Growth”
category ranked fourth.

In Figure 6, the “decent work and economic growth” category is the primary focus.
Additionally, 42% of the 930 studies reviewed do not fall into any SDG categories [14].
It is also clear that income distribution and income inequality have received significant
attention. The “reduced inequality” and “no poverty” categories ranked fourth and fifth,
respectively. When viewing Figures 5 and 6 together, studies that mention “anxiety” mainly
emphasize SDG principles. In contrast, research on technology and employment tends to
be less closely aligned with SDG principles. In these studies, anxiety is often discussed
alongside individual health issues rather than its economic context. Although some terms
refer to unemployment, the primary focus remains on psychiatry, as shown in Figure 1.

293 131 67
08 Decent Work And Economic Growth 09 Industry Innovation And Infrastructure WG‘? BDDod Health And
fell Being

80 - Reduced Inequalities Sy

206 - Partnership for the Goals

Figure 6. SDG distribution for query (3) on the Web of Science portal [14].

4.1.4. Analysis of Regions/Countries

The Web of Science portal enables the analysis of author distributions by country in
SQL query results. Figures 7 and 8 illustrate the distribution of authors by country in
scientific studies retrieved from queries (4) and (3), respectively.
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Figure 7. Distribution of authors by country for query (4) in the Web of Science portal [14].
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As shown in Figure 7, more than one-third of the studies were conducted by re-
searchers affiliated with the US. Studies from Tiirkiye ranked seventh on this topic. Studies
from the People’s Republic of China made up 15% regarding the topic of anxiety about
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Figure 8. Distribution of authors by country for query (3) on the Web of Science portal [14].

As shown in Figure 8, although the number of European countries included in studies
on unemployment and technological unemployment appears to have increased, fewer than
one-third of these studies were conducted in the United States. Additionally, Tiirkiye is not
among the top 25 countries. When Figures 7 and 8 are considered together, it appears that
positions 2 and 3 have swapped places in the top three. This suggests that technological
unemployment has been studied more thoroughly in the UK; however, China has become
increasingly aware of the issue as anxiety grows.

4.2. Using Software: “VOSviewer” Analysis

Using the VOSviewer application, two hundred and fourteen scientific studies ob-
tained through a query on the Web of Science portal were exported using the “tab-delimited
file” option and then analyzed by keywords, authors, and countries.
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4.2.1. Keyword-Based Analysis

Our analysis reveals 863 unique keywords. Among these, 13 appeared at least five
times. Thus, 37 keywords used three or more times were examined.

In Figure 9, the most recent studies (shown in light colors) mainly focus on digital
transformation. When anxiety is examined in isolation, the relationship becomes clearer, as
shown in Figure 10. No direct link has been established between anxiety and unemployment.
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Figure 10. Anxiety network diagram [35].
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As shown in Figure 10, anxiety and depression have a link strength of 12 units, mental
health has a link strength of 4 units, and employment has a link strength of 1 unit. The
keywords “unemployment” and “job insecurity” also each have a link strength of 1 unit.
By examining the density of studies, it is possible to identify areas that are being studied
intensively or require further research. Figure 11 displays a density graph for the keywords.

e depression

ificial intellige

Figure 11. Density visualization of the keywords [30].

The keyword “anxiety” has received relatively little research attention in the context
of labor markets and is a less prominent area, as shown in Figure 11. Automation anxiety is
also an understudied concept, although its connection to unemployment is weak. Employ-
ment has received moderate research, but saturation rates for keywords such as precarity,
labor, and job insecurity are relatively low.

4.2.2. Country-Based Analysis

Of the 214 studies, affiliations were reported from 56 countries, with 14 having at least
five studies each. Thus, a correlation graph was created for all 56 countries, as shown in
Figure 12.

The relationship graph in Figure 12 supports the findings presented in Figure 7,
indicating that countries such as the USA, China, England, Germany, Italy, Tiirkiye, Egypt,
Greece, Kuwait, and Denmark have recently conducted studies on anxiety and technological
unemployment. Except in the USA, England, and the People’s Republic of China, saturation
levels are low [35].
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Figure 12. Distribution by country [35].

4.2.3. Author-Based Analysis

Eight hundred and two authors were involved in the 214 reviewed studies. However,
no author conducted a study three times, and 14 authors conducted a study twice. A
relationship graph for these 14 authors is shown in Figure 13.
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sun, yang
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himle, joseph a. ballugglina s.

okoro, catherine a.

kilbourne, amy m.yeaver, addie .
strinegfara w.

craske, michelle g.

Figure 13. Distribution of authors [35].

Nicole Wu (see Figure 13) has conducted two recent studies on this subject. One was
conducted by her alone [36], and the other was with Zhonwei Sun [37].

5. Discussion

The concept of unemployment anxiety addresses concerns about technological unem-
ployment and employment within the context of digital transformation, but it has been
explored in only a few studies. Among these, Civelek & Pehlivanoglu [12], Pehlivanoglu
& Civelek [38,39], Pehlivanoglu et al. [40,41], and Ugar et al. [42] are notable for directly
including both technological unemployment and unemployment anxiety; these studies
were published in Tiirkiye. By contrast, studies by Shen & Zhou [43], Zhang et al. [44], and
Jin et al. [45] were based in China.

Examining studies conducted in Tiirkiye on Dergipark and tez.yok.gov.tr reveals that
some writers have focused on the anxiety surrounding technological unemployment. Razan
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Ammoun’s Master’s thesis [46] directly addresses the issue of technological unemployment
anxiety, while Keziban Sert’s Master’s thesis, also written in 2025, is significant for its
discussion of the anxiety created by technological unemployment among Generations X
and Y [47]. A review of the Dergipark database shows that scientific articles and research
on technological unemployment do not directly address anxiety but instead focus on macro-
level economic impacts [48-50]. Topics such as remote work, the gig economy, interactions
between white- and blue-collar workers, organizational commitment, a broader perspective
on technological unemployment, and work-life balance have been extensively studied.
However, research on technological unemployment has not sufficiently focused on the
stress and job security caused by technological advancements for employees, nor on the
structural transformation of unemployment resulting from technology’s impact on the
unemployed (such as hopelessness or the tendency to abandon job searches).

A notable finding in the bibliometric analysis is that authors typically worked on this
topic only once or twice. The average number of co-authors per scientific study ranges from
three to four; this low number of authors with a strong interest in the topic and the apparent
neglect of this area are issues worth discussing. The thorough research on technological
unemployment and the few studies on anxiety leave many topics unexplored, such as
the lack of detailed sector-specific studies, comparisons of different methodologies, and
evaluations of anxiety across various regions.

While the People’s Republic of China has recently focused on this issue, European
countries have been discussing it more broadly, given their populations and demographic
structures, and this also deserves attention. The decline in population growth, societal
aging, and recent evaluations of the world’s largest population, along with concerns
about technological unemployment caused by migration, may indicate emerging structural
employment pressures in the People’s Republic of China and, by extension, in India.

In addition to the existing literature gaps, recent studies emphasize that technological
unemployment anxiety should be evaluated not only as an economic outcome but also
as a psychosocial and organizational phenomenon shaped by perceived employability,
reskilling opportunities, and institutional trust. Prior research indicates that employees’
anxiety levels are significantly influenced by their perceptions of organizational support
and lifelong learning policies during periods of digital transformation [51,52]. Moreover,
emerging evidence suggests that artificial intelligence-driven automation intensifies job
insecurity, particularly in routine-intensive occupations, thereby amplifying anxiety even
among currently employed individuals [53]. From this perspective, technological unem-
ployment anxiety represents a multidimensional challenge that intersects labor economics,
organizational behavior, and occupational health, highlighting the need for interdisciplinary
and sector-specific empirical studies across different socio-economic contexts.

Beyond its academic contribution, our findings carry important societal and policy-
making implications. The growing emphasis on technological unemployment anxiety
indicates that digital transformation is not only reshaping labor markets structurally but
also redefining individuals’ emotional relationships with work, security, and future expec-
tations. From a policy perspective, these findings suggest that labor market regulations,
reskilling programs, and active employment policies should incorporate psychological di-
mensions such as perceived job security and technological uncertainty, rather than focusing
solely on employment figures. At the organizational level, ignoring employees’ anxiety
toward technological change may undermine trust, engagement, and long-term produc-
tivity. Therefore, addressing technological unemployment anxiety requires an integrated
approach in which economic policies, organizational strategies, and social protection mech-
anisms jointly respond to the complex emotional and structural consequences of digital
transformation.
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In this respect, this study contributes to the literature by positioning technological
unemployment anxiety as a critical intermediary between technological change and labor
market outcomes, rather than a secondary or derivative consequence.

Linking the bibliometric findings back to the research question, the weak association
between anxiety-related keywords and technological unemployment reflects the structural
orientation of the literature toward measurable economic outcomes rather than subjective
experiences. While technological unemployment is predominantly examined through
indicators such as employment levels, productivity, and sectoral shifts, anxiety remains
implicitly embedded or treated as a secondary consequence rather than a core analytical
construct. This separation suggests that emotional and psychological dimensions are
often methodologically sidelined, as they are more difficult to quantify and less frequently
integrated into labor economics frameworks. Consequently, technological unemployment
anxiety emerges as a fragmented concept, insufficiently theorized despite its growing
relevance in the context of digital transformation.

The low level of author continuity observed in the field further reinforces this fragmen-
tation. The absence of sustained research agendas may be attributed to the interdisciplinary
nature of technological unemployment anxiety, which lies at the intersection of economics,
psychology, sociology, and organizational studies. As a result, researchers often approach
the topic episodically, addressing anxiety as an auxiliary variable within broader studies
rather than developing cumulative theoretical or empirical programs. This pattern lim-
its conceptual consolidation and hinders the formation of a stable scholarly community;,
thereby slowing the maturation of the field.

Taken together, these findings suggest that technological unemployment anxiety has
yet to be fully recognized as an autonomous research domain, underscoring the need for
longitudinal, theory-driven, and interdisciplinary studies to strengthen both conceptual
coherence and scholarly continuity.

6. Conclusions

Although many studies have been conducted on unemployment and technological
unemployment, research exploring their various aspects remains limited. Thus, there is a
gap in the literature concerning the anxiety caused by technology. Our findings indicate
that employment and technological unemployment have not been thoroughly examined in
relation to anxiety. Specifically, studies conducted after the pandemic have mainly focused
on the anxiety related to technological unemployment.

While the United States has been the most extensively studied country, the amount
of research conducted in the People’s Republic of China has steadily risen in recent years.
Furthermore, anxiety resulting from the interaction between technological unemployment
and an aging population has garnered academic interest. Although studies are ongoing in
European countries, a review of the density maps shows a moderate level of saturation,
so this topic is open to further research. Anxiety related to technological unemployment
has received almost no sector-specific study and warrants further empirical investigation.
Furthermore, studies on the transition from unemployment to structural unemployment
are recommended for job seekers.

We also reviewed and compared recent research and the most frequently cited works in
the academic literature, showing how the focus on technological unemployment anxiety has
shifted over time. Recent studies adopt a more multidimensional approach, considering not
only a “loss of economic employment” but also factors like mental health, self-sufficiency,
digital addiction, and social cohesion. The relationships among digital transformation
components—especially artificial intelligence awareness, career anxiety, and digital self-
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sufficiency—have been integrated into the network of relationships in the technological
anxiety map of the new era.

While VOSviewer is a powerful tool for visualizing bibliometric networks, it has
limitations. Analyses are constrained by the coverage of the selected database, in this case,
the Web of Science portal, meaning that relevant studies not indexed there may be excluded,
such as Civelek & Pehlivanoglu [7] and Pehlivanoglu & Civelek [33,34]. Additionally, more-
cited articles tend to dominate visualizations, potentially underrepresenting some studies.
The most-cited literature has examined the phenomenon of “technological anxiety” at a
macro-level, focusing on economic concerns. While the causes and effects of technological
unemployment have been addressed separately, the bibliometric analyses are notably
lacking in sectoral assessments, are limited in number, and require further study.

This study contributes to the literature by positioning technological unemployment
anxiety as a theoretically meaningful intermediary construct rather than a secondary
emotional by-product of technological change. By mapping the intellectual structure of the
field, the findings demonstrate that anxiety-related dimensions remain weakly integrated
into mainstream technological unemployment research, despite their growing relevance
in post-digital labor markets. This conceptual repositioning contributes to and extends
existing bibliometric studies by foregrounding the psychosocial dimension of technological
transformation.

From a policy and organizational perspective, the results suggest that labor mar-
ket regulations, reskilling initiatives, and lifelong learning policies should address not
only employment outcomes but also workers’ perceived job security and technological
uncertainty. Ignoring anxiety-related responses may undermine trust, adaptability, and
long-term productivity in digitally transforming workplaces.

Future research could build on these findings by addressing several open questions:
How does technological unemployment anxiety vary across sectors with different automa-
tion intensities? To what extent do organizational support mechanisms and reskilling
opportunities mitigate anxiety over time? How do cultural and institutional contexts shape
the relationship between artificial intelligence awareness and employment-related anxiety?
Addressing these questions through longitudinal and sector-specific studies would further
advance theoretical and empirical understanding of technological unemployment anxiety.
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