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ABSTRACT 

This paper aims to identify the types of jobs that are available for Indonesian workers in the context of Industry 4.0 

revolution and to analyse the performance indicators that are relevant for evaluating the quality of work of individuals 

and teams. The study is based on a review of relevant literature from academic journals and reports from government 

and non-governmental organizations. The findings suggest that there are several new job opportunities that are emerging 

in the fields of robotics, artificial intelligence, data analytics, and the Internet of Things, among others. To prepare for 

these new types of jobs, workers need to acquire new skills and competencies, such as digital literacy, critical thinking, 

and problem-solving skills. Furthermore, the paper identifies several performance indicators that are important for 

evaluating the quality of work in the context of Industry 4.0, including productivity, innovation, adaptability, and 

teamwork. The study concludes by highlighting the need for vocational education and training programs to adapt to the 

changing needs of the labour market and to ensure that workers are equipped with the necessary skills and competencies 

to succeed in the era of Industry 4.0. 
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1. INTRODUCTION 

The Fourth Industrial Revolution is a phenomenon 

that is transforming all aspects of human life, including 

the way we work and produce. [1] The Fourth Industrial 

Revolution is marked by the emergence of new 

technologies such as the Internet of Things (IoT), 

Artificial Intelligence (AI), Big Data, and Robotics that 

have the potential to transform entire industries. The 

Fourth Industrial Revolution, also known as Industry 4.0, 

has changed the global economy, including the job 

market. In Indonesia, the government has actively 

promoted the adoption of Industry 4.0 to increase 

productivity and competitiveness. As a result, the 

workforce of this country must be prepared to face the 

new challenges and opportunities brought by this 

revolution. 

According to a study by [2], vocational education in 

Indonesia has an important role in preparing the 

workforce for Industry 4.0. The study states that 

vocational education institutions have a mandate to 

produce graduates who are competent with relevant 

knowledge, skills, and attitudes to meet the needs of the 

industry, including Industry 4.0. 

Furthermore, [3] argue that Industry 4.0 has created 

new job opportunities, but also requires workers to have 

new skills and competencies. They state that the 

integration of advanced technology in the workplace 

requires workers to have skills such as data analysis, 

problem-solving, and adaptability. In addition, [4] 

conducted a survey of vocational education graduates in 

Indonesia and found that graduates feel that their 

education has equipped them with relevant skills for 

Industry 4.0, such as communication, problem-solving, 

and digital literacy. However, the study also highlights 

the need for ongoing learning and skills improvement to 

remain adaptable to rapid changes in the job market. 
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According to a study conducted by the Indonesian 

Employers Association (Apindo) and the Indonesian 

Chamber of Commerce and Industry (Kadin), there are 

several types of jobs that are expected to be trending in 

the future, such as jobs in information technology, 

robotics, and automation. In addition, jobs in the creative 

field, such as graphic design, photography, and video 

production, are also expected to be in demand in the 

future [5], [6]. 

Not only the types of jobs, but also the workforce 

needs to have good performance indicators as individuals 

or as a team in the era of Industry 4.0. According to [7], 

individual performance indicators can be seen from work 

productivity, work quality, and work initiative. While 

team performance indicators include effectiveness, 

efficiency, and coordination among team members. 

Based on these studies, it is clear that Industry 4.0 has 

significant implications for the types of jobs available to 

the Indonesian workforce and the skills and competencies 

needed to succeed in the new economy. Therefore, it is 

important to analyse relevant performance indicators to 

evaluate the quality of individual and team performance 

in this context, to ensure that the workforce is equipped 

with the skills and competencies needed to succeed in the 

era of Industry 4.0. 

2. METHOD 

In this article, a research method in the form of 

literature review is used. Literature review is a method 

aimed at identifying, evaluating, and understanding the 

findings that have been produced by previous research 

[8]. The implementation of literature review consists of 6 

stages, namely (1) Determining the research topic, which 

is about the types of jobs in the era of the industrial 

revolution 4.0 in accordance with its indicators; (2) 

Identifying literature sources from various search engines 

such as Sciencedirect, Springerlink, Google Scholar, 

DOAJ, and Garuda using keywords such as "industrial 

revolution 4.0", "types of jobs that can be entered by 

Indonesian workers", and "performance indicators"; (3) 

Selecting literature by limiting research published at a 

minimum in 2016 and in Indonesian, English, and other 

languages; (4) Reading and evaluating the literature 

sources that have been collected; (5) Drawing 

conclusions from the results of the study conducted; and 

(6) Discussing the results of the study that have been 

obtained. These stages can be seen this following figure 

1. 
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Figure 1 The Stages of Literature Review. 

3. RESULT & DISCUSSION 

3.1. Industry Revolution 4.0 

The fourth industrial revolution is a technological 

development that enables the adoption and integration of 

information technology and physical technology in 

various aspects of industry. One of the main 

characteristics of the fourth industrial revolution is the 

connectivity between machines and other devices that 

allows real-time data collection and analysis. This has a 

significant impact on the workforce sector, as it causes 

changes in the types of jobs needed and the skills required 

by the workforce. 

According to a study by [9], [10], the fourth industrial 

revolution has a significant impact on production systems 

and employment. The concept of the fourth industrial 

revolution creates new types of jobs and changes the 

demands for workforce skills, as mentioned by [11], 

[12]in their research. 

According to [13], [14], the success of the workforce 

in the era of the fourth industrial revolution depends on 

their ability to utilize existing technology. This is 

supported by research by [15], [16], which states that in 

the era of the fourth industrial revolution, technology 

skills and workforce skill development will play a crucial 

role in improving productivity and performance. 

The fourth industrial revolution impacts the types of 

jobs needed. This study suggests that some jobs currently 

performed by humans will be replaced by machines or 

robots, while new types of jobs that require special skills 

will emerge. This requires a change in workforce 

education and training to prepare them to face these 

changes. 

[17], [18] state that core competencies such as critical 

thinking, creativity, and teamwork skills become more 

important in the era of the fourth industrial revolution. 

They emphasize that the workforce must be prepared to 
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adapt to rapidly changing technology and work 

environments and acquire new skills required in the era 

of the fourth industrial revolution. The fourth industrial 

revolution also affects the performance of individual and 

team workers. The technology used in Industry 4.0 

enables real-time data collection, allowing for more 

accurate and effective decision-making. Additionally, 

this technology also enables workers to collaborate and 

communicate more effectively. 

The workforce in the era of the fourth industrial 

revolution also needs to have the ability to work 

independently, take initiative, problem-solve, and 

communicate effectively [19]. This all indicates that the 

role of the workforce in the era of the fourth industrial 

revolution depends heavily on their ability to utilize 

technology and develop relevant skills. 

3.2. Types of Jobs in the Fourth Industrial 

Revolution Era  

In the era of the 4.0 industrial revolution, there are 

changes in the job market worldwide, including in 

Indonesia. Many types of jobs will experience changes in 

the required skills, and new types of jobs will also 

emerge. According to a study by the Central Statistics 

Agency (BPS), the industrial and service sectors most 

affected by the 4.0 industrial revolution are the 

manufacturing, trade, and information and 

communication services sectors. 

For example, in the manufacturing sector, the 

adoption of technologies such as the internet of things 

(IoT) and big data requires new skills in the field of 

information technology. On the other hand, service 

sectors such as finance, retail, and tourism also require 

workers with skills in data processing, analysis, and the 

use of information technology. In addition, the creative 

sector such as graphic design, animation, and gaming is 

also growing and requires workers with creative and 

technical skills. 

According to a study by [20], there are several jobs 

that are considered to be growing and require special 

skills in the era of the 4.0 industrial revolution, such as 

mobile application developers, data scientists, big data 

analysts, cybersecurity experts, and robotics experts. In 

addition, jobs in digital marketing, technology project 

management, and supply chain management are also 

considered to be more important in the future. 

Furthermore, a journal published by Bina Nusantara 

University discusses the "impact of the 4.0 industrial 

revolution on job types in Indonesia." In the journal, it is 

explained that the adoption of technology in the 

manufacturing and service sectors will trigger changes in 

existing job types and encourage the emergence of new 

job types that rely more on technology. 

Types of jobs that will survive in the future will 

require skills in critical thinking, problem-solving, 

creativity, and the ability to use technology [21], [22]. 

The following are some points related to the types of jobs 

that Indonesian workers can enter based on the 4.0 

industrial revolution [2], [23] can be seen this following 

table 1. 

Table 1. Types of jobs that Indonesian workers can 

enter based on the 4.0 industrial revolution. 

No. Job Field Competency Needed 

1 Information and 

Communication 

Technology (ICT) 

- Software designer and 
developer 

- Mobile application 
designer and developer 

- Game designer and 
developer 

- Data analyst 
- Cybersecurity specialist 

2 Production and 

Manufacturing 

- Machine and robotic 
operator 

- Product designer and 
developer 

- Manufacturing specialist 

3 Finance and Digital 

Economics 

- Financial analyst 
- Fintech application 

developer 
- E-commerce specialist 

4 Education - Curriculum expert and 
technology-based 
education developer 

- E-learning content 
developer 

5 Health - Healthtech expert 
- Medtech application 

developer 

 

3.3. Performance Indicator 

Work performance is a crucial aspect of business and 

industry. There are various factors that influence work 

performance, one of which is performance indicators. 

According to [24], [25], performance indicators are 

variables used to measure the performance of individuals 

or organizations in achieving predetermined goals. In the 

context of the workforce, performance indicators can be 

used to assess work quality and quantity, productivity, 

effectiveness, efficiency, and job satisfaction. 

Performance indicators can help organizations gain an 

overview of how well employees are performing in 

achieving organizational goals [3], [25]. 

According to [26], performance indicators can be 

divided into two categories: individual performance 

indicators and team performance indicators. Individual 

performance indicators include technical ability, work 

quality, and productivity. Meanwhile, team performance 

indicators include cooperation, communication, and 

participation within the team. Research by [27] also 

shows that individual performance indicators are critical 

in assessing employee performance. 
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Based on research by [28], several performance 

indicators can be used to evaluate workforce performance 

as individuals, such as technical skills, interpersonal 

skills, communication, work ethics, responsibility, 

initiative, and creativity. On the other hand, to evaluate 

workforce performance as a team, there are indicators 

such as cooperation, trust, coordination, leadership, and 

problem-solving. [29] suggest that training and employee 

development are needed to improve individual and team 

performance. Training and employee development can 

help improve employee competency, enabling them to 

achieve performance indicators set by the organization. 

According to [26], [28], the most important 

performance indicators for the workforce in the Industry 

4.0 era are adaptability, creativity, innovation, self-

learning ability, and information technology skills. This 

is because the industry 4.0 demands that the workforce 

be able to face rapid and continuous changes and 

effectively use technology. 

Another study by [7], [30]shows a positive 

correlation between performance indicators such as 

motivation, competence, and job satisfaction, and 

individual workforce performance. This study suggests 

that improving motivation, competence, and job 

satisfaction can significantly improve workforce 

performance. 

Moreover, research by [31] shows that the use of 

information technology can affect workforce 

performance. This study indicates that the use of 

information technology can increase work efficiency and 

effectiveness, as well as job satisfaction and workforce 

performance. 

Here are some performance indicators compiled from 

various sources [26]–[28], [32] can be seen by following 

table 2: 

Tabel 2. Performance Indicators. 

No. Indicator Description 

1 Technical and 

non-technical 

competencies 

Technical competencies 

include the ability to perform 

specific tasks, while non-

technical competencies include 

interpersonal skills, time 

management, and leadership. 

 

2 Efficiency and 

productivity 

Efficiency and productivity can 

be measured by the amount of 

work completed within a 

certain time frame or within a 

specific cost limit. 

3 Work quality Work quality includes product 

or service quality standards 

produced and compliance with 

applicable procedures and 

regulations. 

4 Creativity and 

innovation 

The ability to innovate and 

think creatively can be a 

performance indicator in a 

rapidly changing business 

environment. 

5 Teamwork Teamwork can be measured 

through the ability to 

collaborate with colleagues, 

support each other, and 

produce better performance 

than individual work. 

6 Job satisfaction Job satisfaction can be 

measured by the level of 

satisfaction of employees 

towards their job and work 

environment. 

7 Attendance and 

Punctuality 

This performance indicator 

includes the level of employee 

attendance and their 

punctuality in completing 

assigned tasks. 

8 Self-

Development 

This performance indicator 

includes the employee's efforts 

to develop themselves through 

training, courses, and new 

work experiences. 

9 Problem-Solving The ability to solve problems 

and find creative solutions in 

complex situations can be an 

important performance 

indicator. 

10 Customer 

Satisfaction 

Customer satisfaction can be 

measured through customer 

surveys or evaluations 

conducted by company 

management. 

11 Health and 

Safety 

This performance indicator 

includes the health and safety 

of employees, including the 

number of workplace accidents 

and the number of sick days 

taken by employees. 

12 Decision-Making The ability to make appropriate 

and effective decisions in 

complex situations can be an 

important performance 

indicator. 

13 Communication The ability to communicate 

well and effectively with 

coworkers, supervisors, and 

clients can be an important 

performance indicator. 

4. CONCLUSION 

Based on the literature review and scientific journals 

that have been discussed, there are several conclusions 

that can be drawn. Here are the conclusions: 

The types of jobs that have great potential for 

Indonesian workers to enter in the era of Industry 4.0 are 

related to information and communication technology, 

such as data scientists, big data analysts, software 
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engineers, and web developers. In addition, jobs related 

to design, manufacturing, and production technology also 

have bright prospects. 

In entering jobs related to Industry 4.0, Indonesian 

workers need to strengthen their digital and information 

technology skills, as well as keep up with the ever-

changing technology developments. 

Important performance indicators for a worker, both 

as an individual and in a team, include productivity, 

creativity, adaptability to change, communication and 

collaboration skills, as well as work ethics and social 

responsibility. 

The importance of developing relevant skills and 

knowledge for jobs in the era of Industry 4.0, both 

through formal education and continuous training and 

skill development. 

AUTHORS’ CONTRIBUTIONS 

Author 1: conducted a literature review on the job 

types suitable for Indonesian workforce in Industry 4.0, 

and identified the relevant performance indicators. 

[Author 2] contributed to the analysis and 

interpretation of the literature review, and provided 

inputs for the conclusion section. 

ACKNOWLEDGMENTS 

The authors would like to express their gratitude to 

Universitas Negeri Malang especially Engineering 

Faculty for their support and assistance in data collection 

and analysis. This research would not have been possible 

without the support of these individuals and 

organizations. 

REFERENCES 

[1] V. Özdemir and N. Hekim, Birth of industry 5.0: 

Making sense of big data with artificial 

intelligence,‘the internet of things’ and next-

generation technology policy, OMICS:. A J. Integr. 

Biol., 22(1), 2018, pp. 65–76. DOI: 

10.1089/omi.2017.0194 

[2] M. Ali, B. Triyono, and T. Koehler, Evaluation of 

Indonesian Technical and Vocational Education in 

Addressing the Gap in Job Skills Required by 

Industry, Proceeding - 2020 3rd Int. Conf. Vocat. 

Educ. Electr. Eng. Strength. Framew. Soc. 5.0 

through Innov. Educ. Electr. Eng. Informatics Eng. 

ICVEE 2020, 2020, DOI: 

10.1109/ICVEE50212.2020.9243222. 

[3] S. Saniuk, D. Caganova, and A. Saniuk, Knowledge 

and skills of industrial employees and managerial 

staff for the industry 4.0 implementation, Mob. 

Networks Appl., 28, 2023, pp. 220-230. DOI: 

https://doi.org/10.1007/s11036-021-01788-4 

[4] E. Nurhayati, D. R. Rizaldi, and Z. Fatimah, The 

Correlation of Digital Literation and STEM 

Integration to Improve Indonesian Students’ Skills 

in 21st Century, International Journal of Asian 

Education, 1(2), 2020, pp. 73–80. DOI: 

https://doi.org/10.46966/ijae.v1i2.36 

[5] H. Bakhshi, C. B. Frey, and M. Osbourne, Creativity 

vs robots: The creative economy and the future of 

employment, 2015. 

[6] C. B. Frey and M. A. Osborne, The future of 

employment: How susceptible are jobs to 

computerisation?, Technol. Forecast. Soc. Change, 

114, 2017, pp. 254–280, DOI: 

https://doi.org/10.1016/j.techfore.2016.08.019. 

[7] R. F. Cox, R. R. A. Issa, and D. Ahrens, 

Management’s perception of key performance 

indicators for construction, J. Constr. Eng. Manag., 

129(2), 2003, pp. 142–151. 

https://doi.org/10.1061/(ASCE)0733-

9364(2003)129:2(142) 

[8] H.-F. Hsieh and S. E. Shannon, Three approaches to 

qualitative content analysis, Qual. Health Res., 

15(9), 2005, pp. 1277–1288. DOI: 

10.1177/1049732305276687. 

[9] P. Prisecaru, Challenges of the fourth industrial 

revolution, Knowl. Horizons. Econ., 8(1), 2016, pp. 

57-62. 

[10] C. Postelnicu and S. Câlea, The fourth industrial 

revolution. Global risks, local challenges for 

employment, Montenegrin J. Econ., 15(2), 2019, pp. 

195–206. 

[11] M. Anshari and M. Hamdan, Understanding 

knowledge management and upskilling in Fourth 

Industrial Revolution: Transformational shift and 

SECI model, VINE J. Inf. Knowl. Manag. Syst., 

52(3), 2022, pp. 373-393. DOI 10.1108/VJIKMS-

09-2021-0203 

[12] G. Spöttl and L. Windelband, The 4th industrial 

revolution–its impact on vocational skills, J. Educ. 

Work, 34(1), 2021, pp. 29–52. DOI: 

https://doi.org/10.1080/13639080.2020.1858230 

[13] A. Oke and F. A. P. Fernandes, Innovations in 

teaching and learning: Exploring the perceptions of 

the education sector on the 4th industrial revolution 

(4IR), J. Open Innov. Technol. Mark. Complex., 

6,(2), 2020, pp. 31. DOI: 

https://doi.org/10.3390/joitmc6020031 

[14] A. Ustundag, E. Cevikcan, and G. Karacay, Talent 

development for Industry 4.0, Ind. 4.0 Manag. Digit. 

Transform., 2018, pp. 123–136. DOI: 

https://doi.org/10.1007/978-3-319-57870-5_7 

[15] R. Morrar, H. Arman, and S. Mousa, The fourth 

industrial revolution (Industry 4.0): A social 

innovation perspective, Technol. Innov. Manag. 

Rev., 7(11), 2017, pp. 12–20. DOI: 

http://doi.org/10.22215/timreview/1117 

194             W. Wahyuni et al.



  

 

[16] D. Romero et al., Towards an operator 4.0 typology: 

a human-centric perspective on the fourth industrial 

revolution technologies, Proceedings of the 

international conference on computers and 

industrial engineering (CIE46), Tianjin, China, 

2016, pp. 29–31. 

[17] A. Meirbekov, I. Maslova, and Z. Gallyamova, 

Digital education tools for critical thinking 

development, Think. Ski. Creat., 44, 2022, pp. 

101023. DOI: 

https://doi.org/10.1016/j.tsc.2022.101023 

[18] V. Bikse, L. Grinevica, B. Rivza, and P. Rivza, 

Consequences and Challenges of the Fourth 

Industrial Revolution and the Impact on the 

development of Employability Skills, 

Sustainability, 14(12), 2022, pp. 6970. DOI: 

https://doi.org/10.3390/su14126970 

[19] S. Lackey et al., Barriers and facilitators to 

accommodations in the workplace for adults who 

use augmentative and alternative communication 

(AAC): a systematic review, Augment. Altern. 

Commun., 39(3), 2023, pp. 181–197. DOI: 

10.1080/07434618.2023.2170277 

[20] F. Smaldone, A. Ippolito, J. Lagger, and M. 

Pellicano, Employability skills: Profiling data 

scientists in the digital labour market, Eur. Manag. 

J., 40(5), 2022, pp. 671–684. DOI: 

10.1016/j.emj.2022.05.005. 

[21] B. M. Mudzar, N. Muzdalifah, and K. W. Chew, 

Change in Labour Force Skillset for the Fourth 

Industrial Revolution: A Literature Review, Int. J. 

Technol., 13(5), 2022, pp. 969-978. DOI : 

https://doi.org/10.14716/ijtech.v13i5.5875 

[22] M. Skrzek-Lubasińska and R. Malik, Is critical 

thinking a future skill for business success: science 

mapping and literature review, Cent. Eur. Manag. J., 

31(1), 2023, pp. 48–63. DOI: 

https://doi.org/10.1108/CEMJ-09-2021-0110 

[23] V. Fernández-Pérez, A. Montes-Merino, L. 

Rodríguez-Ariza, and P. E. A. Galicia, Emotional 

competencies and cognitive antecedents in shaping 

student’s entrepreneurial intention: the moderating 

role of entrepreneurship education, Int. Entrep. 

Manag. J., 15(1), 2019, pp. 281–305. DOI: 

10.1007/s11365-017-0438-7. 

[24] L. M. Daling and S. J. Schlittmeier, Effects of 

Augmented Reality-, Virtual Reality-, and Mixed 

Reality–Based Training on Objective Performance 

Measures and Subjective Evaluations in Manual 

Assembly Tasks: A Scoping Review, Hum. Factors, 

2022, pp. 00187208221105135. DOI: 

10.1177/00187208221105135 

[25] A. Trendowicz et al., “User experience key 

performance indicators for industrial IoT systems: A 

multivocal literature review,” Digit. Bus., p. 

100057, 2023. 

[26] P. Stano and D. Loss, Review of performance 

metrics of spin qubits in gated semiconducting 

nanostructures, Nat. Rev. Phys., 4(10), 2022, pp. 

672–688. DOI: 

https://doi.org/10.48550/arXiv.2107.06485 

[27] R. K. Shastri, C. P. Mohanty, S. Dash, K. M. P. 

Gopal, A. R. Annamalai, and C.-P. Jen, Reviewing 

performance measures of the die-sinking electrical 

discharge machining process: challenges and future 

scopes, Nanomaterials, 12(3), 2022, pp. 384. DOI: 

https://doi.org/10.48550/arXiv.2107.06485. 

[28] C. Mio, A. Costantini, and S. Panfilo, Performance 

measurement tools for sustainable business: A 

systematic literature review on the sustainability 

balanced scorecard use, Corp. Soc. Responsib. 

Environ. Manag., 29(2), 2022, pp. 367–384. DOI: 

https://doi.org/10.1002/csr.2206 

[29] L. Abildgren et al., The effectiveness of improving 

healthcare teams’ human factor skills using 

simulation-based training: a systematic review, 

Adv. Simul., 7(1), 2022, pp. 12. DOI: 

10.1186/s41077-022-00207-2 

[30] B. R. Hernández-Sánchez, J. C. Sánchez-García, 

and A. W. Mayens, Impact of Entrepreneurial 

Education Programs on Total Entrepreneurial 

Activity: The Case of Spain, Adm. Sci., 9(1), 2019, 

pp. 25. DOI: 10.3390/admsci9010025. 

[31] A. Zuleha, The Effect of Information Technology, 

Single Sign on Information System, Knowledge 

Management on Business Performance (Literature 

Review Executive Support System for Business), 

Dinasti Int. J. Digit. Bus. Manag., 4(1), 2022, pp. 

60–71. DOI: 

https://doi.org/10.31933/dijdbm.v4i1.1598 

[32] S. Di Luozzo, R. Keegan, R. Liolli, and M. M. 

Schiraldi, Key Activity Indicators: Critical review 

and proposal of implementation criteria, Int. J. 

Product. Perform. Manag., 2022. DOI: 

https://doi.org/10.1108/IJPPM-01-2022-0023 

 

Analysis of Job Types Suitable for Indonesian Workforce             195



Open Access This chapter is licensed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/), which permits any noncommercial use, sharing, adaptation, distribution and
reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's Creative Commons license, unless indicated
otherwise in a credit line to the material. If material is not included in the chapter's Creative Commons license and your intended use is
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright
holder.

196             W. Wahyuni et al.

http://creativecommons.org/licenses/by-nc/4.0/

	Analysis of Job Types Suitable for Indonesian Workforce Based on Industry 4.0 Revolution in Accordance with Performance Indicators(Literature Review)

