
 

Pamukkale University 
Journal of Social Sciences Institute 

   2026, Issue 73, 87–101 

Submitted: 03.08.2025 
Accepted: 30.10.2025 

 https://doi.org/10.30794/pausbed.1757294  

Journal homepage: https://dergipark.org.tr/tr/pub/pausbed                                                                Research Article 

Citation information: Ezilmez, B. (2026). A comparative analysis study on the effects of industry 4.0 and artificial 
intelligence on working life. Pamukkale University Journal of Social Sciences Institute, 73, 87- 101. https://doi.org/1
0.30794/pausbed.1757294  

 
A COMPARATIVE ANALYSIS STUDY ON THE EFFECTS OF INDUSTRY 4.0 AND ARTIFICIAL 
INTELLIGENCE ON WORKING LIFE 

Bilal EZİLMEZ1 

1Dr. Öğr. Üyesi, Bandırma Onyedi Eylül Üniversitesi, Bandırma Meslek Yüksekokulu, Yönetim ve Organizasyon Bölümü, 
bezilmez@bandirma.edu.tr, https://orcid.org/0000-0001-6806-8376 
  
Abstract 
This study aims to analyze the structural impacts of Industry 4.0 technologies on working life. Tracing the 
historical transformation of industrial relations, it evaluates how digitalization, automation, and artificial 
intelligence are reshaping the workforce structures. The research employs a qualitative content analysis 
approach based on data derived from major sources such as the World Economic Forum (WEF) and TUIK. The 
data within these tables are examined through a comparative lens, focusing on sectoral risk distributions, 
occupational evolution, and the shifting dynamics of labor. Automation and digital transformation are expected 
to significantly reduce employment in repetitive, low-skill occupations, while generating increased demand in 
fields such as data analysis, artificial intelligence, and digital security. This study offers a holistic and visually 
supported analysis of the effects of Industry 4.0 by integrating historical, sectoral, and occupational perspectives. 
Unlike many fragmented approaches in the existing literature, it synthesizes the transformation process through 
structured and comparative interpretations, providing original insights for policy, workforce planning, and future 
research. 
Keywords: Industry 4.0, Artifical intelligence (AI), Working life, Employment. 

ENDÜSTRİ 4.0 İLE YAPAY ZEKÂNIN ÇALIŞMA HAYATINA ETKİLERİ ÜZERİNE KARŞILAŞTIRMALI 
BİR ANALİZ ÇALIŞMASI 
Öz 
Bu çalışma, Endüstri 4.0 teknolojilerinin çalışma hayatı üzerindeki yapısal etkilerini analiz etmeyi amaçlamaktadır. 
Endüstriyel ilişkilerin tarihsel dönüşümünü izleyerek, dijitalleşme ve yapay zekânın mesleklerin doğasını ve işgücü 
yapılarını nasıl yeniden şekillendirdiğini değerlendirmektedir. Araştırma, Dünya Ekonomik Forumu ve TÜİK gibi 
önemli kaynaklardan elde edilen veriye dayalı nitel bir içerik analizi yaklaşımı kullanmaktadır. Bu tablolardaki 
veriler, sektörel risk dağılımlarına, mesleki evrime ve değişen işgücü dinamiklerine odaklanarak karşılaştırmalı bir 
bakış açısıyla incelenmiştir. Otomasyon ve dijital dönüşümün, tekrarlayan ve düşük beceri gerektiren mesleklerde 
istihdamı önemli ölçüde azaltması ve veri analizi, yapay zekâ ve dijital güvenlik gibi alanlarda talebi artırması 
beklenmektedir. Bu çalışma, tarihsel, sektörel ve mesleki perspektifleri bir araya getirerek Endüstri 4.0'ın 
etkilerine dair bütüncül ve görsel destekli bir analiz sunmaktadır. Mevcut alan yazındaki (literatürdeki) birçok 
parçalı yaklaşımın aksine, dönüşüm sürecini yapılandırılmış ve karşılaştırmalı yorumlarla sentezleyerek politika, 
işgücü planlaması ve gelecekteki araştırmalar için özgün içgörüler sunmaktadır. 
Anahtar kelimeler: Endüstri 4.0, Yapay zekâ (YZ), Çalışma hayatı, İstihdam. 
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1. INTRODUCTION 

 Industry 4.0—marked by the integration of IoT, AI, robotics, cyber-physical systems, and big 
data—has significantly transformed manufacturing and service sectors, reshaping employment 
dynamics. Automation, a key aspect of this transformation, replaces many routine tasks while 
redefining workforce roles (Nelson et al., 2023; Ejsmont, 2021; Schwab, 2017; Brynjolfsson & McAfee, 
2014). 

 Historically, technological revolutions have reorganized work and skill demands. The First and 
Second Industrial Revolutions introduced mechanization and mass production (Alçın, 2016), while 
the Third brought digital automation (Acet & Koç, 2020). Today’s Fourth Industrial Revolution 
converges AI, IoT, cloud computing, and robotics, enabling smart factories with real-time data 
exchange and autonomous decision-making (Kagermann et al., 2013; Rüßmann et al., 2015). These 
advances enhance productivity and customization but also reshape skills, tasks, and labor relations 
(Derinöz & Özkanlı, 2018).  

 Rather than merely replacing human labor, Industry 4.0 emphasizes human-machine 
collaboration. New roles in managing and optimizing automated systems are expected to emerge, 
enhancing rather than substituting human capabilities (Gupta & Patel, 2017). In Turkey, Industry 4.0 
has been recognized as a strategic priority. The European Commission (AB, 2012) and the Ministry of 
Industry and Technology (2019) have highlighted the need for digital transformation and workforce 
upskilling. Yet, empirical evidence on its actual labor impacts across sectors remains limited. 

This study aims to fill that gap through a comparative qualitative analysis of Industry 4.0’s impacts 
on Turkey’s workforce. It explores (1) changes in job design and skills, (2) shifts in employment quality 
and labor relations, and (3) sectoral differences in technology adoption. Drawing on government 
reports, surveys, and academic studies (Acet & Koç, 2020; Alçın, 2016), the paper situates Turkey’s 
experience within the global Industry 4.0 discourse, offering insights for policymakers, employers, 
and labor organizations. 

2. LITERATURE REVIEW 

The concept of Industry 4.0 emerged from the German “Industrie 4.0” initiative, which envisioned 
a network of cyber-physical systems, IoT devices, and data analytics driving highly flexible 
manufacturing processes (Kagermann et al., 2013; Rüßmann et al., 2015) enabling smart factories 
and automated production (Kagermann, 2015). Subsequent surveys have detailed the core enabling 
technologies—cloud computing, big-data analytics, additive manufacturing, and augmented reality—
and highlighted the potential for real-time monitoring and decentralized decision-making in “smart 
factories” (Lu, 2017; Wang et al., 2015). This technological foundation underpins expectations of both 
productivity gains and significant shifts in workforce requirements. 

Globally, several studies have examined Industry 4.0’s employment implications. Baur and Wee 
(2015) forecast that while automation may displace up to 30% of routine jobs, it also creates new 
roles in data science, system integration, and maintenance. The ILO’s Future of Work Report (2019) 
further suggests that digital platforms and gig-economy models—spurred by Industry 4.0 
technologies—will reshape labor markets by increasing both flexibility and precarity. Research on 
public transport illustrates how cyber-physical integration can enhance service quality but demands 
upskilling of operational personnel (Davidsson et al., 2016). 

AI, as a subset, involves machine learning, natural language processing, and robotics applied 
across various sectors (Acemoglu and Restrepo, 2019). Several studies highlight that while Industry 
4.0 primarily replaces manual and routine tasks in industrial settings, AI increasingly automates 
cognitive tasks traditionally performed by white-collar workers (Bessen, 2019; Antonazzo et al., 
2023). This duality results in a complex impact on employment, with some jobs becoming obsolete 
while others emerge, requiring advanced skills (Frey and Osborne, 2017). 
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In the Turkish context, scholarship has predominantly focused on national readiness and 
economic impacts. Acet and Koç (2020) document that early adopters in manufacturing registered a 
10–15% increase in efficiency, yet struggled with workforce skill gaps. Alçın (2016) and Derinöz and 
Özkanlı (2018) map the diffusion of digital technologies across key industries, noting regional 
disparities in adoption rates. Aydın and Demiral (2019) emphasize that companies must address age 
and education diversity to realize Industry 4.0 benefits without exacerbating inequality. Studies by 
Göktaş and Kılıç (2018) and Gökhan (2020) underscore emerging entrepreneurship opportunities in 
additive manufacturing, though they call for targeted human-capital development programs. 

Despite this growing body of work, two gaps persist. First, most Turkish studies employ 
quantitative or descriptive approaches to readiness indices, leaving qualitative insights into workers’ 
lived experiences underexplored. Second, comparative analyses across sectors remain rare, limiting 
understanding of how Industry 4.0’s effects vary between, for example, automotive vs. textile 
industries. This review thus motivates a comparative qualitative study to examine job-design 
changes, shifts in labor relations, and sectoral disparities in Employment 4.0 outcomes in Turkey. 
Turkey's labor market faces unique challenges due to structural rigidities, regional disparities, and 
skill mismatches (TÜİK, 2023). Previous research stresses the urgency of upskilling and adaptive 
policies to mitigate unemployment risks (OECD, 2020). Furthermore, digital transformation affects 
gender dynamics and workforce inclusivity, areas that require focused attention in policy 
development (ILO, 2021). 

One of the primary effects is the displacement of routine and repetitive tasks traditionally 
performed by human workers (Jones and Wang, 2020). As machines take over these tasks, concerns 
about job loss and unemployment have emerged. However, it is important to note that Industry 4.0 
also brings about new opportunities and job roles (Hötte et al., 2023). 

Industry 4.0 is transforming job markets by increasing demand for skills in data analysis, 
programming, and cybersecurity, emphasizing the need for a more technologically skilled workforce 
(Chen & Kim, 2021). Individuals with these capabilities are better positioned in this evolving 
environment. However, Industry 4.0’s impact varies across sectors. Manufacturing, in particular, is 
transitioning toward smart systems that demand new competencies (Li & Zhang, 2019). 
Implementing Industry 4.0 technologies enhances productivity but requires major reskilling and 
structural adjustments (Rojko, 2023; Yılmaz et al., 2023). Recent studies highlight that Industry 4.0 
technologies—particularly artificial intelligence, cyber-physical systems, and big data analytics—are 
reshaping labor markets by accelerating automation, transforming job content, and emphasizing 
technological literacy as a core skill (Hepaktan & Şimşek, 2022). 

In sum, while job displacement remains a concern, Industry 4.0 also creates opportunities for 
those with relevant expertise. This evolving landscape highlights the need for continuous learning 
and adaptability. 

2.1. Industrial Revolutions and Their Effects on Employment 

The evolution from mechanization to digitalization has reshaped employment structures and 
labor relations. Understanding earlier industrial revolutions provides context for the disruptions 
caused by Industry 4.0. 

Industry 1.0, starting in the late 18th century, introduced steam-powered mechanization, 
initiating factory systems and shifting labor from agriculture to urban industry (Mokyr, 1990). Though 
productivity improved, it brought harsh conditions and displaced traditional labor. Industry 2.0, from 
the late 19th century, used electricity and assembly lines to drive mass production. This period 
emphasized efficiency through scientific management (Taylor, 1911), low-skilled repetitive labor, and 
eventually unionization and labor reforms (Freeman & Louçã, 2001). 

Industry 3.0, emerging in the 1970s, integrated IT, automation, and robotics. It automated routine 
tasks, leading to job polarization—declines in middle-skill jobs alongside growth in high- and low-skill 
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roles (Autor, Levy & Murnane, 2003). This phase also globalized production and led to new labor 
insecurities (Brynjolfsson & McAfee, 2014). Each revolution reshaped skill needs and the employer–
employee relationship. While early revolutions focused on mechanization, Industry 3.0 marked the 
digital era—setting the stage for the transformative nature of Industry 4.0. 

2. 1. 1. From Industry 1.0 to Industry 4.0 

Grasping the impact of Industry 4.0 requires a brief history of prior industrial eras, each of which 
redefined production and labor structures. 

Industry 1.0 utilized steam and water power to mechanize production, shifting economies from 
agrarian to industrial (OECD, 2017). 

Industry 2.0, powered by electricity, enabled mass production and standardized labor practices, 
with Fordism promoting stable employment structures (TÜRK-İŞ, 2012; OECD, 2017). 

Industry 3.0 introduced IT and automation, replacing many low-skilled jobs while raising 
productivity and expanding global production networks (TÜSİAD, 2016; T.C. Sanayi ve Teknoloji 
Bakanlığı, 2019). Industry 4.0 builds on these foundations with intelligent, self-optimizing systems, 
including AI, IoT, and cloud computing. According to TÜSİAD (2017), this transformation is critical for 
Turkey’s global competitiveness. 

Labor market impacts include rising job polarization and increased demand for high-skilled 
technical workers. Turkish data reflects this trend, with tech-based employment growing rapidly 
(TÜİK, 2015; 2023). Success in this era depends on skills such as data literacy, digital communication, 
and cognitive flexibility (OECD, 2017). 

2. 2. Artificial Intelligence (AI) and Industry 4.0 

AI—comprising machine learning, NLP, and robotics—has expanded automation into knowledge-
intensive sectors (Acemoglu & Restrepo, 2019). Unlike traditional automation, AI increasingly affects 
white-collar cognitive roles (Bessen, 2019; Bughin et al., 2018). It also refers to software and systems 
that mimic human intelligence, including subfields like deep learning and conversational models (e.g., 
ChatGPT). These tools continue to evolve, drawing closer to human-like decision-making. 

Of course, AI’s role in human life is expected to grow dramatically, raising questions about its long-
term societal impact. While automation may displace certain jobs, it also generates demand for 
advanced technical, analytical, and soft skills (Frey & Osborne, 2017; Bughin et al., 2018; Algül, 2024). 
This shift reflects a broader global move toward a knowledge-intensive labor market. 

These developments challenge traditional labor protections, highlighting the need for adaptive 
policy frameworks that both protect workers and support technological transition (Broughton et al., 
2018). 

3.  METHODOLOGY 

The study adopts a qualitative comparative content analysis based on structured sectoral data 
published between 2015 and 2024 by the World Economic Forum and the Turkish Statistical Institute 
(TUIK). These include labor force participation trends, occupational skill shifts, and automation 
susceptibility indices. The five constructed tables are designed to facilitate thematic comparisons 
across high-risk and low-risk sectors. The data was coded and categorized by sector, skill level, and 
employment trend directionality. 

The primary method employed is comparative content analysis, where the changes in job 
structures, required skills, and labor market dynamics are systematically compared across various 
sectors (e.g., manufacturing, services, logistics, IT). Key sources include data from international 
institutions such as the World Economic Forum (WEF), OECD, and ILO, as well as national statistics 
and labor reports from TÜİK and TİSK. The rationale for choosing a qualitative-descriptive method is 
rooted in the complexity of the topic. Industry 4.0 and AI involve technological, economic, and 
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sociological transformations that are not easily quantifiable in a single numerical model. A 
comparative analysis enables the identification of both macro-level global patterns and micro-level 
country-specific impacts. 

To strengthen reliability, data triangulation was applied by cross-checking findings from academic 
literature, industry case studies, and statistical reports. The time frame selected (2015–2025) 
corresponds to the period in which AI and Industry 4.0 technologies saw the most rapid and 
influential advancements in the global labor market. 

The study is limited to the employment impacts of AI and Industry 4.0, excluding broader 
socioeconomic issues such as income inequality or political change. Nevertheless, these aspects are 
briefly acknowledged in the discussion section. 

3.1. Research Design and Approach 

The research utilizes a documentary and thematic content analysis methodology, drawing from a 
diverse corpus of sources including: 

• Government reports and strategic documents (e.g., Ministry of Industry and Technology's 
2020–2024 Strategic Plan) 

• Publications from international institutions (e.g., World Economic Forum, ILO, OECD) 

• Sector-specific studies and industry reports 

• Peer-reviewed academic literature spanning from 2015 to 2025 

The analysis focuses on cross-sectoral variations and thematic patterns in employment 
transformation, with particular attention to job displacement, emerging occupations, skill 
reorientation, and flexible work arrangements. 

3.2. Data Collection 

Secondary data were systematically collected from digital repositories, databases, and academic 
sources using targeted keywords such as "Industry 4.0 in Turkey," "automation and employment," 
"AI and labor market," and "Fourth Industrial Revolution." Selected data sets include projections, 
survey outcomes, and case-based observations documented by national and international 
organizations. The emphasis was on extracting detailed sectoral implications rather than 
macroeconomic summaries. 

3.3. Data Analysis 

A thematic content analysis was conducted to identify recurring concepts and sector-specific 
patterns in employment shifts. Five key dimensions were coded: 

1. Structural changes in industrial relations (e.g., decentralization, HRM emergence) 

2. Technological tipping points and their societal implications (e.g., wearable tech, AI audits, IoT 
diffusion) 

3. Sectoral unemployment risks due to automation 

4. Anticipated transformations in workforce dynamics by 2025 

5. Occupational shifts: emerging vs. declining job roles 

Tables 1–5 served as focal analytical tools, synthesized from World Economic Forum datasets and 
academic interpretations. These tables enabled a structured comparison of risks, opportunities, and 
strategic challenges across multiple domains. 
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3.4 Justification and Relevance 

The use of a qualitative, document-based comparative method is justified by the study’s aim to 
provide deep contextual insights rather than predictive models. This approach allows for identifying 
nuanced trends, institutional responses, and labor market contradictions.  

4. FINDINGS AND DISCUSSIONS 

The findings of this study synthesize the key patterns that emerge from the intersection of 
technological transformation and employment within the Turkish context. By drawing upon 
international datasets and national policy literature, the analysis reveals both macro-level trends and 
sector-specific outcomes. The study finds that Industry 4.0 not only reshapes production systems but 
also reconfigures workforce structures, skill expectations, and industrial relations. These 
transformations are neither uniform nor neutral; they vary across sectors and job roles, producing 
asymmetries in job risk, creation, and evolution. 

Table 1. Characteristic Changes in Industrial Relations. 

Period Main Production System Industrial Relations Characteristics 
Early Industrialization Period Transition to mass production Blue-collar workers 

Minimal government intervention 
Unionization prohibited 
Emergence of unionism 

Industrialization Period Mechanized mass production 
(Production lines, Assembly 
lines) 

Blue-collar workers (unskilled, semi-
skilled) 
Manufacturing sector dominant 
Increased influence of unions and 
collective bargaining 
Interventionist government role 

Post-Industrial Period Advanced technologies; 
Information and communication 
technologies 

White-collar workers (skilled) 
Restructuring of industrial relations 
Service sector dominant 
Decreasing significance of unions and 
collective bargaining 
Decline in state intervention 
Shift of collective bargaining to the 
enterprise level 
Rise of human resources management 

Source: Kurtulmuş, N. (2001). Sanayi ötesi dönüşüm: Küreselleşme ve insan kaynakları boyutuyla. İz Yayıncılık. 

The following tables and their interpretations offer a comparative framework to evaluate the 
changing nature of labor relations alongside technological transformations. Table 1 outlines the 
evolution of industrial relations across three key periods: early industrialization, mature 
industrialization, and the post-industrial era. 

In the early phase, mass production emerged alongside blue-collar labor, minimal government 
intervention, and restricted union activity. During the mature industrialization period, mechanized 
mass production became dominant, collective bargaining gained traction—particularly in 
manufacturing—and the state took on a more active regulatory role. 

The post-industrial era represents a paradigm shift, driven by information and communication 
technologies (ICT). The labor force shifted toward white-collar and skilled service sector roles. 
Traditional labor structures weakened, union influence declined, and bargaining became 
decentralized. Human resources management emerged as a strategic response to the changing 
dynamics of work. These developments illustrate how technological advances have not only 
transformed production systems but also restructured institutional labor relations and employment 
models (Kurtulmuş, 2001). 
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Table 2. Expected Technology Tipping Points by 2025. 

Expected Technology Tipping Points Percentage (%) 
10% of people wearing clothes connected to the Internet 91.2 
90% of people having unlimited and free (ad-supported) storage 89.2 
1 trillion sensors connected to the Internet 86.5 
First robot pharmacist in the USA 85.5 
10% of reading glasses connected to the Internet 84.4 
80% of people having a digital presence 84.1 
First car produced by a 3D printer 82.9 
First government conducting census using big data 81.7 
First implantable mobile phone available on the market 81.1 
5% of consumer products produced by 3D printing 80.7 
90% of population using smartphones 78.8 
90% of population having regular Internet access 78.2 
10% of cars on US roads are driverless 76.4 
30% of corporate audits conducted by AI 75.4 
First government collecting taxes via blockchain 73.1 
Over 50% of home internet traffic for appliances/devices 69.9 
First city over 50,000 population without traffic lights 67.2 
10% of global GDP stored using blockchain 63.7 
First AI machine on a corporate board 57.9 

Source: World Economic Forum. (2015). Deep Shift – Technology Tipping Points and Societal Impact. Global 
Agenda Council on the Future of Software and Society. 

Table 2 presents technological “tipping points” projected to occur by 2025, according to the World 
Economic Forum. Experts widely agreed on the rapid digital integration into daily life and work. For 
instance, 91.2% predicted that by 2025, at least 10% of people would wear Internet-connected 
clothing, and 86% anticipated a trillion sensors linked via the Internet, signaling the expansion of the 
Internet of Things (IoT). Other key projections include the use of big data in national censuses 
(81.7%), AI-based corporate audits (75.4%), and blockchain applications in public finance and 
governance. 

These forecasts demonstrate the growing digitalization of both personal and institutional spheres, 
highlighting a profound transformation in industrial relations and employment. The shift toward AI, 
3D printing, and automation reflects a reconfiguration of job roles and skill demands, reinforcing the 
need for reskilling and adaptive labor policies. As Endüstri 4.0 continues to reshape the future of 
work, understanding these tipping points is crucial for proactive governance and workforce strategy 
(World Economic Forum, 2015). 
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Table 3. Estimated Share of Workers at Risk of Unemployment by Sub-Sector. 

Sub-Sectors Share of Workers at Risk (%) 
Accommodation and Food Services 47 
Wholesale and Retail Trade 15 
Transportation 15 
Education 15 
Construction 15 
Manufacturing 14 
Health and Social Assistance 14 
Professional, Administrative and Support Services 9 
Public Sector 8 
Financial Services and Insurance 7 
Mining 4 
Agriculture 3 
Utilities 2 

Source: World Economic Forum. (2020). Future of Jobs 2020, p. 17. 

As for to illustrate Table 3 which is about Sectoral Distribution of Unemployment Risk in the Age 
of Automation comments and clarifies the estimated proportion of workers at risk of unemployment 
across various economic sub-sectors due to the advancement of automation and digital technologies. 
The data underscores that sectors with high routine and manual labor components—such as 
Accommodation and Food Services (47%) and Retail and Transportation (15% each)—face the highest 
risk. These industries are more vulnerable to job displacement through technologies such as service 
robots, self-checkout systems, and autonomous vehicles. 

Conversely, sectors requiring high levels of human interaction, creativity, or technical 
specialization—such as Financial Services (7%), Mining (4%), Agriculture (3%), and Utilities (2%)—
show a relatively lower risk. Interestingly, even traditionally stable domains like Education and Health 
are estimated to face a 14–15% risk, indicating that no sector is immune to the structural impact of 
Industry 4.0. 

This distribution not only reflects the uneven effects of technological disruption across sectors but 
also calls for differentiated policy responses, including targeted reskilling, upskilling, and labor 
mobility programs to mitigate the socioeconomic consequences of job displacement (World 
Economic Forum, 2020). 

Table 4, with the commentary on anticipated workforce transformations by 2025, presents the 
anticipated changes in workforce dynamics according to company expectations for the year 2025. 
The most commonly expected shift (55.1%) involves a restructuring of the value chain, signaling a 
strategic realignment in response to technological advancements and global competition. A 
significant portion of companies (43.2%) foresee a reduction in their existing workforce due to 
automation and technological integration, while 34.5% also anticipate workforce expansion, 
reflecting a dual effect of technological disruption—displacement and creation. 

Table 4. Expected Changes in Workforce by 2025. 

Expected Change Share of Surveyed Companies (%) 
Change in the structure of the value chain 55.1 
Reduction of current workforce due to technological integration or 
automation 

 
43.2 

Increase in use of task-specialized contract workers 41.8 
Change in geographic location of company operations 38.3 
Expansion of workforce due to technological integration or automation 34.5 
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Expansion of current workforce 32.4 
Reduction of current workforce 15 

Source: World Economic Forum. (2020). Future of Jobs 2020, p. 29. 

Another key trend is the increased use of task-specialized contract workers (41.8%), which aligns 
with the broader shift toward gig economy practices and more flexible employment models. 
Furthermore, 38.3% of respondents predict geographic reallocation of operations, potentially driven 
by remote work technologies or cost optimization. 

These findings underscore that while technology may reduce certain roles, it simultaneously 
enables the emergence of new ones, especially for those with specialized digital or analytical skills. 
Organizations and policymakers must prepare for this structural transition through forward-looking 
employment strategies and continuous skill development (World Economic Forum, 2020). 

Table 5. Top 10 Increasing and Decreasing Jobs 

Jobs in Increasing Demand Jobs in Decreasing Demand 
Data Analysts and Scientists Data Entry Clerks 
AI and Machine Learning Specialists Administrative Secretaries 
Big Data Specialists Accounting, Bookkeeping, and Payroll Clerks 
Digital Marketing and Strategy Specialists Accountants and Auditors 
Process Automation Specialists Assembly and Factory Workers 
Business Development Professionals Business Services and Administrators 
Digital Transformation Specialists Customer Service Workers 
Information Security Analysts General Operations Managers 
Software and Application Developers Mechanical and Machinery Repairers 
Internet of Things (IoT) Specialists Material Recording and Stock-Keeping Clerks 

Source: World Economic Forum. (2020). Future of Jobs 2020, p. 30. 

Emerging and Declining Job Roles by 2025 is shown in Table 5, and when it is to give commentary 
for this, table 5 reflects the dual nature of occupational transformation expected by 2025, 
highlighting both emerging and declining job roles due to the accelerating impact of automation, 
artificial intelligence and digital transformation. On the one hand, roles such as Data Analysts, AI and 
Machine Learning Specialists, Big Data Specialists, Digital Marketing and Strategy Experts, and 
Process Automation Specialists are projected to be in high demand. These occupations align with the 
core drivers of Industry 4.0 and signal the increasing importance of data-driven decision-making and 
intelligent systems. 

As it is seen, traditional administrative roles such as Data Entry Clerks, Accounting Clerks, Payroll 
Clerks, and Routine Manufacturing Workers are expected to decline significantly. These tasks are 
more prone to automation due to their repetitive nature and structured workflows. 

This contrast illustrates a significant reconfiguration of the global labor market and emphasizes 
the urgent need for reskilling and upskilling initiatives. Workers must transition from routine-based 
roles toward more cognitive, creative, and technology-oriented functions to remain employable in 
the future labor landscape (World Economic Forum, 2020). 

In addition to the above reflections, table 5, which is on Occupational Shifts – Top 10 Jobs in 
Increasing and Decreasing Demand by 2025, also reveals the World Economic Forum’s projections 
for the most affected job roles in terms of demand by 2025, clearly dividing them into two categories: 
increasing and decreasing occupations. On the increasing side, jobs such as Data Analysts and 
Scientists, AI and Machine Learning Specialists, and Big Data Specialists reflect the growing demand 
for advanced analytical capabilities and digital literacy. Likewise, roles like Digital Marketing and 
Strategy Specialists, Business Development Professionals, and IoT Specialists highlight how digital 
transformation is reshaping the skill sets required across sectors. 
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Conversely, declining roles such as Data Entry Clerks, Administrative Secretaries, and Accounting, 
Bookkeeping, and Payroll Clerks suggest the automation of routine, rule-based tasks. Manufacturing-
related jobs like Assembly Workers and Mechanical Repairers are also vulnerable due to 
advancements in robotics and smart factories. 

The contrast between these two categories underscores a major transformation in labor market 
structures. Future employment will favor workers who can adapt to technological shifts, embrace 
interdisciplinary competencies, and operate in increasingly digitized environments. Strategic 
investments in education, lifelong learning, and workforce reskilling are essential to bridging the gap 
(World Economic Forum, 2020). 

Technological advances—especially those during the First Industrial Revolution—had profound 
effects on society, the economy, and political structures. Subsequent industrial revolutions similarly 
transformed the business world, influencing workplace size, production methods, management 
styles, employment models, employee profiles, and required qualifications. While new professions 
emerged, many traditional jobs became obsolete. 

The Third Industrial Revolution, known as the Information Age, and the ongoing Fourth Industrial 
Revolution (Industry 4.0) have significantly reshaped labor markets. Information and communication 
technologies, alongside rapid innovation, have accelerated these transformations, making their 
effects more visible in shorter timeframes. 

Today, Industry 4.0 is expected to bring major changes to business models, employee profiles, 
and sectors. This includes technologies such as IoT, 3D printing, cloud computing, AI, augmented 
reality, industrial robotics, automation, machine learning, and cybersecurity. While optimists argue 
these developments will improve workplace safety, efficiency, and create new jobs, pessimists 
foresee mass unemployment and growing technological dependence. 

To explore these transformations, a qualitative case study was conducted to assess how Industry 
4.0 is reshaping workplaces and employment. The concept carries both opportunities and challenges. 
While it can enhance competitiveness and efficiency, it may also increase unemployment. Industry 
4.0 enables faster, more precise, and higher-quality production with fewer errors and less waste. It 
is also expected to improve occupational health and safety and generate new employment fields. 

Potential benefits include reduced human error, improved quality and efficiency, cost savings, 
decreased occupational diseases, enhanced workplace safety, and the emergence of new job roles. 
On the other hand, challenges involve distancing human labor from core processes, excluding those 
who fail to adapt, increased unemployment, higher demand for new qualifications, mental fatigue, 
and cost burdens for companies adopting new technologies. These shifts require individuals to adapt, 
reskill, and invest in their own development. 

Regarding work modalities, flexible arrangements—though harder to implement in production 
environments—are expected to become common in R&D, design, finance, accounting, and 
marketing. This could positively influence work–life balance and job satisfaction. 

While Industry 4.0 is likely to generate new jobs and sectors, it may also reduce the overall 
number of workers in certain industries. In the short term, some sectors may shrink, but long-term 
opportunities will likely emerge. Those who adapt to technological change will remain employable, 
while others risk exclusion from the labor market. 

Roles such as reporting will be automated, but traditional mechanics will still be needed. Demand 
will rise for professionals in design, coding, robotic automation, PLC, and control systems. Fields such 
as mechatronics, IT, electrical engineering, and automation will become increasingly prominent. Skills 
in programming, data analysis, problem-solving, collaboration, communication, and analytical 
thinking—alongside technical and digital competencies—will be crucial. Knowledge in physics, math, 
geometry, and electronics will also support robot maintenance and development. 
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In the field of AI, countries like the U.S. (ranked first), China (second), and others including France, 
the U.K., and Canada, lead the way, indicating that top-level success is strategic, not coincidental. To 
avoid falling behind, countries must develop sustainable AI ecosystems. Creating a clear roadmap is 
essential to remain competitive in this global technological race. 

Turkey’s current position in the field of Industry 4.0 is considered to be at a moderate level, with 
significant potential for growth. Effective utilization of this potential requires prioritizing adaptation 
efforts. Emphasis is placed on the need for education-oriented adaptation and collaboration between 
the government and private sector. Substantial resources should be allocated for technological 
investments. 

In light of this research, not only for all the globe but also the following recommendations are 
proposed to support developing countries for a satisfactory level of adaptation for Industry 4.0: 

• The education system at all levels should be restructured to align with current 
technologies. 

• Cooperation and communication between educational stakeholders—including 
universities, higher education councils, ministries, and industrial organizations—and 
business process stakeholders are crucial. 

• Research on emerging occupations and job fields should be increased, with a focus on 
training qualified individuals. 

• Individuals in professions likely to be displaced by technology should receive retraining 
and guidance or be directed towards new sectors. 

• Government support and incentives should be provided to encourage stakeholders to 
embrace new technologies. 

Individuals should stay informed about developments in their respective fields and prioritize their 
personal and professional growth. 

Figure 1. Times cited and publications over time for the topic “Industry 4.0 and employment” (2016–2025). 

Source: Web of Science Core Collection, data retrieved October 2025. 

According to the Web of Science bibliometric data (2016–2025), academic research on Industry 
4.0 and employment has shown a sharp upward trend, peaking in 2022 with more than 80 
publications and reaching the highest citation rate in 2024 (over 2,000 citations). This trajectory 
reflects the growing global attention to the structural and socio-economic effects of digital 
transformation on labor markets, especially in the post-pandemic era. The decline in 2025 values can 
be interpreted as a temporal artifact since the year is still ongoing. 
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In light of all these findings, adapting to the changes brought about by Industry 4.0 and AI has 
become a necessity for all developed and developing countries worldwide. It is necessary to develop 
foresight into the potential future consequences of Industry 4.0 and AI, both positive and negative.  

The recommendations offered here represent initial steps toward effective adaptation and 
provide a foundation for broader studies. This research aims to present a comprehensive framework 
to understand Industry 4.0 and its impact on work life, to explore how employment transformation 
is affected during and after its implementation, and to address the question, “How is Industry 4.0 
transforming the world of work?” This qualitative study provides an in-depth analysis of the changes 
and transformations in employee profiles, working styles, and employment patterns in the context 
of the Fourth Industrial Revolution. 

5. CONCLUSION AND EVALUATION 

The analysis of the findings reveals how Industry 4.0 is reshaping industrial relations, workforce 
composition, and employment patterns globally. The first table demonstrates the historical shift from 
blue-collar, unionized labor to flexible, technology-driven structures with diminishing union influence 
and expanding HRM roles (Kurtulmuş, 2001). This transition aligns with technological tipping points, 
as the adoption of AI, automation, and IoT redefines workplaces by 2025 (World Economic Forum, 
2015). 

Sector-specific risks indicate that routine-based industries—such as accommodation, food 
services, and retail—face the greatest job losses, while specialized sectors remain more resilient 
(World Economic Forum, 2020). Table four confirms parallel dynamics: workforce reductions through 
automation alongside growth in specialized, contract, and remote roles. 

AI, once futuristic, is now transforming labor markets. Routine jobs are being replaced or 
redefined, while new professions requiring advanced digital and cognitive skills are emerging. This 
dual impact necessitates continuous reskilling and adaptability. 

AI is reshaping not only job roles but also organizational structures and employer-employee 
relations. It represents a turning point that urges policymakers, educators, and business leaders to 
foster adaptability, creativity, and lifelong learning. Though the trajectory of these technologies is 
uncertain, AI will remain central in redefining work and socio-economic systems. 

Overall, technological progress will continue disrupting traditional employment, requiring 
adaptive strategies to ensure inclusive, sustainable labor transitions. 
Hence, Industry 4.0—and particularly AI—will profoundly transform employment, primarily through 
efficiency and productivity gains. Many occupations will vanish, replaced by new professions aligned 
with Industry 4.0 and emerging Industry 5.0 paradigms. Some of these shifts are already visible. 

Estimates suggest that automation may eliminate around 20 million manufacturing jobs by 2030, 
disproportionately impacting low-skilled workers and poorer regions (bbc.com). Yet productivity 
gains depend on complementary factors such as workforce skills, organizational readiness, and 
institutional frameworks (Degryse, 2016).  

Empirical studies produce mixed but nuanced results. Cross-country macro analyses sometimes 
predict substantial displacement of routine roles, particularly in manufacturing and logistics, whereas 
firm-level case studies and sectoral analyses often show simultaneous job creation in technology-
related roles (software developers, data scientists, robotics technicians) and reallocation toward 
higher-skill tasks. Recent policy reports (McKinsey Global, 2016; World Bank, 2018) emphasize that 
automation may displace certain tasks while creating new roles in adjacent value chains. This mixed 
evidence suggests the net effect is contingent on institutional and industrial context, pace of 
adoption, and the capacity for reskilling. 

Therefore, global and national labor markets—including Turkey’s—must reassess employment 
and business strategies to mitigate negative effects and ensure a just, sustainable transition for all. 
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