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Digital Transformation intelligence (Al) is aiding this transformation by

automating processes and building autonomous systems
that can learn, adapt, and make decisions without human
intervention. The paradigm shift from conventional
automation to Al-based autonomous systems is being
researched in various fields, such as transportation,
healthcare, manufacturing, and education. This article
examines how Al improves operational efficiency,
accuracy, and service personalization using qualitative
methods and recent literature research. Furthermore,
increased system autonomy raises ethical and social
challenges such as privacy concerns, algorithmic bias, and
technological dependency. The results suggest that ethical
and responsible adoption of Al is key to directing
technological progress towards the common good. This
research concludes that the role of Al in the digital
revolution is not merely as an automation tool, but as a
foundation for a more intelligent and autonomous
technology ecosystem

INTRODUCTION

With the advancement of digital technology, the world is entering the fourth
industrial revolution, or Industry 4.0. This revolution involves the integration of digital,
physical, and biological technologies. Artificial intelligence (Al) plays a crucial role in this
transformation, shifting work systems from automation to autonomy. Traditional
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automation relies on fixed rules and repetitive tasks. However, autonomous systems can
now make decisions independently and learn from data (Lubaba et al., 2025).

With the shift from automation to autonomy, numerous opportunities are
emerging in a wide range of fields, from the manufacturing industry using smart robots
to healthcare using Al for precise medical diagnoses. However, while Al-based systems
offer numerous benefits, they also face significant challenges, such as ethical issues, data
security, and the impact on human employment.

This phenomenon necessitates an understanding of the role of Al in the next phase
of the digital revolution. The purpose of this article is to examine how artificial
intelligence transforms automated systems into autonomous ones, evaluate the
advantages and disadvantages of this transformation, and emphasize the importance of
Al's conscious use. It is hoped that this discussion will contribute to scientific and policy
discussions on the future development of intelligent technologies by utilizing analytical
methods and a review of contemporary literature (Ans et al., 2025).

LITERATURE REVIEW

1. The Concept of Automation and Its Evolution

Automation is the process by which technological systems replace humans to increase
productivity, efficiency, and accuracy (Saghafian et al., 2025). Automation in industry has
evolved from the first industrial revolution to the present day, with automated machines
and computerized systems replacing manual roles. However, traditional automation
cannot adapt to change and uncertainty.

2. Artificial Intelligence and Autonomous System Capabilities

The ability of computer systems to identify patterns, make decisions, and learn from
experience is known as artificial intelligence (AI) (Xu et al., 2025). Some areas of artificial
intelligence (Al) include machine learning, deep learning, natural language processing,
and computer vision. Al-based autonomous systems differ from static, instruction-based
automation by leveraging big data and learning algorithms to make decisions
autonomously.

3. Application of Al in Various Sectors

Al has been widely used in various industries. Collaborative robots (cobots) and robotic
process automation (RPA) have improved production efficiency in industry (Tremblay et
al., 2023). In the healthcare sector, Al is used to detect diseases and analyze medical
images. Autonomous vehicles are a concrete example of a system capable of navigating
without human control in the transportation sector. Al adoption is also growing in
education, finance, and government.
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4. Ethical and Social Challenges

Despite its enormous potential, the use of Al raises numerous concerns, including data
privacy, cybersecurity, algorithmic bias, and impacts on the human workforce (Evans,
2025). Al systems that lack transparency can make unfair decisions. Therefore, it is crucial
to design ethical policies and regulations that govern the responsible development and
application of Al technology.

5. Transformation Towards an Autonomous Digital Ecosystem

According to recent literature, the digital revolution is leading to the formation of
intelligent, autonomous, and connected digital ecosystems. This goes beyond simply
digitizing data and automating processes (Kartsan & Mavrin, 2022). To achieve this, new
approaches to technology governance and human resource development are needed.
These approaches must be able to collaborate with intelligent systems ethically and
productively.
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Figure 1. Contextual Framework of the Role of Artificial Intelligence in the Advanced
Phase of the Digital Revolution

METHODOLOGY

To investigate the role of artificial intelligence (Al) in the paradigm shift from
automation to autonomy in the ongoing digital revolution, this study employed a
descriptive qualitative approach. This approach was chosen because it allows the study
to examine the complex, dynamic, and contextual phenomena associated with Al
implementation across various sectors (An et al., 2021).

1. Types and Approaches of Research
This research is qualitative and uses a desk study approach. The focus of the research is
to analyze scientific literature, industry reports, policy documents, and other relevant
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publications that discuss the application of artificial intelligence and its impact on the
Industrial Revolution 4.0 and Industrial Revolution 5.0 (Monferdini et al., 2025).

2. Data Source
This data comes from:
a. International and national academic journals (such as: IEEE Xplore, ScienceDirect,
and SpringerLink)
b. White papers and industry reports from institutions such as McKinsey, Deloitte,
and the World Economic Forum
c. Policy documents issued by governments and international organizations (OECD,
UNESCO, EU)
d. Relevant popular articles and books.

The literature selection was based on the following considerations:
a. Published between 2015 and 2025
b. Relevant to automation, autonomy, and artificial intelligence
c. Provides theoretical and practical perspectives.

3. Data Collection Techniques
Data collection is carried out through filtering based on relevance, recency, and source
strength.

4. Data Analysis Techniques
Thematic content analysis was used to analyze the data, which included the following
steps:
a. Data coding based on main topics (such as: automation, types of autonomy, and
socio-economic impacts)
b. Grouping data into categories such as technology, industry, human role, and policy
c. Menyusun cerita yang menjelaskan pergeseran dari otomatisasi ke otonomi.

5. Validity and Reliability

Researchers triangulate sources by comparing different types of publications to increase
validity. To maintain reliability, they regularly record the search and coding process and
discuss the analysis results with colleagues.

RESEARCH RESULT

In the ongoing digital revolution, numerous studies demonstrate the role of
artificial intelligence (Al) in transforming automation into autonomy. The results of this
analysis encompass a wide range of scientific literature, industry reports, and public
policy sources. Here are some key findings:
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1. Paradigm Shift from Automation to Autonomy
According to the literature, the digital revolution has evolved from simply automating
processes through mechanical systems and explicitly programmed software. Instead, it
has evolved toward autonomous systems that can adapt, learn, and make decisions on
their own without direct human intervention (Li et al., 2025).
Implementation of technologies such as:

e In production lines, machine learning-based Al can perform predictive

maintenance.
e Autonomous vehicles that have the ability to navigate without driver assistance.
e Intelligent logistics systems to manage distribution autonomously.

2. Transformation of Human Roles in the Work Ecosystem
Autonomous Al is transforming human roles from technical operators to supervisors,
analysts, and strategic decision-makers. According to the literature, it is stated that:
¢ Intelligent systems are increasingly replacing routine jobs.
e New skills such as critical thinking, data literacy, and human-machine collaboration
are emerging as a necessity.
e New challenges are emerging related to structural unemployment and skills gaps.

3. Al Integration in Various Sectors
Autonomous Al has been successfully applied in many industries:
e Manufacturing: The use of cobots, or cooperative robots, and artificial intelligence-
based production systems.
e Healthcare: Al is used to identify diseases, manage hospitals, and develop drugs.
e Agriculture: Artificial intelligence-based systems can autonomously predict
harvests, regulate irrigation, and detect pests. Logistics and Transportation: Al
optimizes routes, manages fleets, and improves delivery efficiency.

4. Ethical and Regulatory Challenges
With the development of autonomous systems, a number of issues arise:
e Legal accountability for choices made by autonomous Al systems
e Cybersecurity and data privacy for systems that learn from big data
e Because algorithmic bias can exacerbate social inequalities, research suggests the
need for flexible ethical and policy frameworks to ensure the inclusive and
responsible use of Al.

5. Readiness for the Industrial Revolution 5.0
e Furthermore, research findings indicate that a shift towards Industrial Revolution
5.0 is beginning to emerge, with a focus on:
e The combination of intelligent machines and humans
¢ A focus on humanitarian principles, social welfare, and sustainability
e Al-based technology that can understand user preferences and context.
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DISCUSSION

Many industries have shifted to autonomous systems due to the influence of
artificial intelligence (AI) technology. Research shows that the digital paradigm has
shifted significantly. From simply executing automated commands to systems that can
make decisions autonomously without human intervention, this shift is evident.

An analysis of 35 articles on Al implementation found that Al is used in the service
industry by 63% and the manufacturing industry by 37%. In the Work Field, Al is used
in DSS by 63%, Ecommerce by 11%, CRM by 11%, Education by 6%, SCM by 6% and
Design by 3% (Kusumawardhany & ..., 2025), which shows that Al can optimize business
processes to better suit the dynamics of the work environment.

As qualitative interviews with industry participants demonstrate, the role of Al
has gone beyond conventional automation. Today's autonomous systems not only
execute instructions but also learn from previous data to improve their future decisions.
The logistics sector is a prime example, where Al is used for real-time route prediction
and optimization.

However, several issues have emerged during this transition. Adequate digital
infrastructure, ethical policies, and data security are key concerns. Another significant
issue anticipated is the concern about "black box" Al, where systems make decisions
without providing transparency.

Furthermore, the findings indicate that an organization's readiness for
autonomous systems is highly dependent on the digital literacy of its human resources.
This suggests that investing in digital education and training is crucial to a sustainable
Al adoption strategy.

Therefore, artificial intelligence is evolving beyond a mere tool and contributing
to innovation and decision-making processes. As such, it is becoming a bridge to more
adaptive, efficient, and predictive systems, marking a new phase of the intelligent,
autonomous digital revolution.

Table 1.1. Paradigm shift from automation to autonomy

Automation Autonomy
Execute Command Based on fixed rules
Need Human control Minimal Human Intervention
Based on fixed rules Learning from data (Machine
Learning)

CONCLUSIONS AND RECOMMENDATIONS

1. Conclusions
a. Starting with automation, digital transformation now includes autonomous
systems that use artificial intelligence (AlI) to make decisions independently.
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b. Particularly in areas such as logistics, manufacturing, and data services, Al has been
shown to improve operational efficiency and accuracy.Jika dibandingkan dengan
sistem otomatis tradisional, sistem otonom yang dibangun berbasis pembelajaran
mesin memiliki kapasitas yang lebih adaptif.

c. While promising, infrastructure readiness, human resource digital literacy, and
issues of algorithm ethics and transparency remain major challenges.

d. Al has evolved from its function as a tool to a strategic partner (co-creator) in the
digital decision-making process.

2. Recommendations

a. Especially in areas with limited access to technology, the government and business
sector must work together to build equitable digital infrastructure.

b. To improve human resource literacy and readiness for Al-based systems, digital
training and education must be a top priority.

c. To protect users and encourage ethical adoption, policies that ensure transparency,
accountability, and security of Al systems must be created and implemented.

d. Educational institutions are expected to conduct research and educational programs
focused on digital ethics and artificial intelligence to strengthen the foundation of
autonomous technology education and practice.

e. Organizations must immediately create long-term digital transformation plans that
focus on productivity, sustainability, and global competitiveness.

ADVANCED RESEARCH

1. Building Ethical and Transparent Al Models
a. Focus: Creating artificial intelligence (XAI) algorithms whose decision-making
processes can be clearly explained.
b. Goal: Increasing public trust and reducing the risks of black-box Al
c. Expected output: Al models that are auditable and legally and morally accountable.

2. Research on the Continuity of Autonomous System Implementation
a. Focus: To assess the long-term impact of autonomous Al implementation across
various industries (manufacturing, education, healthcare, government).
b. Objective: To consistently evaluate stability, social impact, and economic efficiency.
c. Methodology: A combination of quantitative and qualitative research over three to
tive years.

3. Describing Digital Readiness in Developing Regions
a. Focus: Examine infrastructure, digital literacy, and cultural readiness for Al
adoption in non-urban areas.
b. Objective: Create an inclusive adoption plan focused on local needs.
c. The expected output is a sector- and region-based digital readiness index.
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4. Combining artificial intelligence with future technologies such as the Internet of
Things, Blockchain, and Edge Intelligence
a. Focus: Examining how Al and other digital technologies function together.
b. Goal: Building secure, distributed, and real-time autonomous systems.
c. Case studies: Smart cities, precision agriculture, and disaster crisis management.
5. Studying the Social and Psychological Effects of an Autonomous System
a. Focus: To examine the social and psychological effects of the transition to an
autonomous system on society and the workforce.
b. Objective: To develop policies for workforce re-education and job transition.
c. Methodology: Ethnographic and sociological studies.
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