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ABSTRACT 
 

Digital transformation in the manufacturing industry has 
significantly enhanced efficiency, productivity, and sustainability. 
This article synthesizes findings from 18 scholarly journals on the 
application of digital technologies, including management 
information systems, process automation, and quality 
digitalization. The implementation of the Software Development 
Life Cycle (SDLC) in designing a material fulfillment system for 
minibus production has been shown to reduce delays and improve 
coordination. Technologies such as the Internet of Things (IoT) and 
robotics accelerate production, increase capacity, and lower 
workplace accident rates. Android-based occupational health and 
safety (OHS) systems have improved workers’ awareness and 
compliance with safety protocols. The adoption of renewable 
energy sources, such as solar and wind power, reduces 
conventional energy use and carbon emissions, supporting 
environmentally sustainable manufacturing. However, challenges 
remain, including limited technological infrastructure, poor system 
integration, and low digital literacy among workers. Successful 
digital transformation requires not only technical readiness but also 
organizational preparedness, targeted human resource training, 
and sustained managerial support. A collaborative, gradual 
approach—aligned with each unit’s readiness—ensures effective 
technology integration without disrupting productivity. Regular 
evaluations of digital systems are essential to verify measurable 
positive impacts. Ultimately, digital transformation in 
manufacturing is not merely a technical upgrade but a strategic 
shift toward cultural change and data-driven decision-making. 
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1. INTRODUCTION 

 In the era of digital transformation, the manufacturing sector faces significant 
challenges in adapting to the rapid pace of technological change. Digital technology has 
become a key element in enhancing the efficiency, productivity, and sustainability of 
production processes. The integration of technologies such as management information 
systems, industrial automation, the Internet of Things (IoT), and quality management 
digitalization has been shown to have a substantial impact on improving operational 
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performance in many manufacturing companies worldwide [2], [8], [11]. These technologies 
not only enhance production effectiveness but also enable companies to respond to 
increasingly dynamic market conditions [1], [3]. 
 However, despite the considerable potential of digital technologies to improve 
efficiency, their implementation is not without challenges. Key obstacles faced by many 
companies include uneven access to digital infrastructure, a shortage of skilled human 
resources capable of managing such technologies, and insufficient strategic planning for 
adopting new systems [17], [15]. Furthermore, not all organizations possess the same level of 
readiness to embrace these changes, both in terms of work culture and information technology 
governance [10], [14]. Therefore, these challenges must be identified and managed effectively 
to ensure that the digital transformation process can be successfully implemented and deliver 
optimal results. 
 This study aims to identify the key factors influencing the successful adoption of 
digital technologies in the manufacturing sector, as well as to provide insights into the 
challenges that may arise during implementation [5], [7]. In addition, it explores how 
companies can mitigate risks associated with digital technology adoption and ensure that 
such technologies are leveraged to enhance operational efficiency [6], [9]. 
 The research focuses on the application of digital technologies in manufacturing, 
particularly in the context of management information systems, IoT, and quality management 
digitalization. These three aspects are considered the main pillars of digital transformation in 
many modern manufacturing companies [8], [11], [4]. Other sectors or technologies outside 
the scope of this topic are excluded from the discussion. 
 The findings of this study are expected to provide practical references for industry 
practitioners, academics, and policymakers in formulating more effective and efficient 
digitalization strategies [17], [10]. Furthermore, the study aims to offer insights into how 
companies can design and implement policies that support digital transformation to improve 
operational efficiency and sustainability [2], [14]. The results may also serve as a basis for 
developing solutions to address the challenges faced by the manufacturing sector in adopting 
appropriate digital technologies [1], [5]. 
 This research has a clear scope, focusing solely on the manufacturing sector and on 
digital technologies directly related to management information systems, IoT, and quality 
management digitalization. Broader sectors or unrelated technologies are excluded to allow 
for a more in-depth and focused analysis of relevant digital technology applications in 
manufacturing [8], [4]. 
 
2. METHODS 

 This study employed a Systematic Literature Review (SLR) method with a qualitative 
descriptive approach to evaluate and synthesize previous research relevant to digital 
transformation in the manufacturing sector. This method was selected because it enables the 
development of a systematic, structured, and data-driven understanding of the research topic 
[10], [17]. 
The implementation of this method consisted of three stages: 

1. Literature Search : Literature was collected from reputable sources, including 
Google Scholar, Neliti, and official journal websites with a Digital Object 
Identifier (DOI). The search keywords included: “digital transformation in the 
manufacturing industry”, “management information systems”, “Internet of 
Things (IoT)”, and “production quality digitalization”. The publication period 
was limited to 2021–2025 to ensure relevance to current conditions [1], [8]. 

2. Literature Selection : The collected articles were screened based on inclusion 
criteria, such as a focus on the manufacturing sector, relevance to the 
application of digital technologies, and availability of full-text access. Articles 
that did not meet these criteria were excluded from further analysis [7], [3]. 
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3. Data Analysis and Synthesis : A total of 18 articles that met the criteria were 
thematically analyzed. The analysis included identifying the types of digital 
technologies used (e.g., management information systems, IoT, quality 
digitalization), implementation strategies [11], [17], their impact on production 
efficiency [2], [5], and the challenges encountered [14], [15]. The synthesis 
results were compiled narratively to provide a comprehensive overview of 
trends and best practices in implementing digital transformation in the 
manufacturing sector [4], [14]. 

Table 1. Synthesis of the 18 journals reviewed in this study 

 
3. RESULTS AND DISCUSSION (Book Antiqua, 11pt, Bold) 

 Digital transformation in the manufacturing industry is the process of adapting digital 
technologies to enhance efficiency, productivity, and corporate competitiveness [2], [8]. This 
process not only impacts organizational systems and structures but also demands changes in 
individual competencies and roles within the organization [17], [14]. Various studies indicate 
that digital transformation offers significant benefits, including process automation, 
improved product quality, operational efficiency, and data-driven decision-making [3], [5], 
[4]. 
 Nevertheless, this transformation also presents challenges, particularly in terms of 
human resource readiness and the integration of complex technological systems [15], [14]. 
Individuals within organizations must be equipped with new capabilities, such as operating 
information systems [11], utilizing big data [10], and understanding software development 
models such as waterfall and prototype [1]. At the organizational level, strategic planning and 
comprehensive, continuous technology implementation are required to ensure the success of 
digital transformation [17], [18]. 
 

Table 2. Analysis of Digital Transformation Literacy and Implementation, 2021–2025 
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Ref. 
Organizational 

Transformation 

Individual 

Transformation 

Field of 

Application 

[1] Design of a material fulfillment 

system based on SDLC, 

implementation of material 

kitting, and digitalization of 

component fulfillment 

workflows 

Improved staff 

understanding in 

implementing new SOPs 

and operating the system 

Manufacturing 

Industry, 

Logistics 

Systems 

[2] Integration of renewable 

energy technologies (solar 

and wind) for energy efficiency 

and carbon emission 

reduction 

Awareness and adaptation 

of individuals to renewable 

energy technologies in 

operations 

Renewable 

Energy, 

Environment 

[3] Implementation of appropriate 

technology: automation, 

digitalization, and big data for 

production process efficiency 

Enhanced worker skills 

and adaptation to the use 

of new technologies 

Production 

Technology, 

Data 

Management 

[4] Implementation of an 

automatic hydraulic oil 

monitoring system using 

Automatic Particle Counter 

(APC) sensors and 

microcontrollers 

Reduced reliance on 

manual monitoring and 

increased user awareness 

Automation 

Technology, 

Equipment 

Maintenance 

[5] Application of machine vision 

for automated inspection in 

packaging processes using 

the YOLOv4 algorithm 

Development of individual 

skills in using image-based 

automated monitoring 

systems 

Imaging 

Technology, 

Monitoring 

Systems 

[6] Break-Even Point (BEP) 

calculation to determine the 

return-on-investment 

threshold in a wood 

manufacturing company 

Improved individual 

understanding of cost 

management and BEP 

calculation 

Finance, 

Business 

Management 

[7] Use of Statistical Process 

Control (SPC) to improve 

manufacturing process 

stability and reduce production 

defects 

Enhanced technical skills 

in machine and die 

maintenance during 

production 

Process 

Technology, 

Manufacturing 

[8] Conceptual design of 

integrated quality 

management digitalization for 

industries and organizations 

Improved individual 

understanding of digital 

quality management and 

decision-making 

Quality 

Management, 

Systems 

Management 

[9] Development of a bankruptcy 

prediction application using 

the Altman Z-score for 

manufacturing companies 

Improved individual 

understanding of using 

bankruptcy prediction 

applications 

Finance, 

Manufacturing 
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[10] Development of a big data–

based demand prediction 

system to optimize the supply 

chain 

Enhanced individual 

capability in using big data 

technology for demand 

analysis 

Manufacturing, 

Information 

Technology 

[11] Software requirements 

analysis for a management 

information system in a 

manufacturing company (CV 

Mandiri Service Engineering) 

Improved individual 

understanding of using 

integrated information 

systems to support 

business 

Information 

Systems, 

Manufacturing 

[12] Application of lean techniques 

in warehouse operations to 

reduce waste and improve 

delivery efficiency 

Improved individual 

understanding of 

identifying and reducing 

waste in warehouse 

operations 

Manufacturing, 

Logistics 

[13] Implementation of an Android-

based occupational health and 

safety (OHS) system to 

increase worker awareness 

and protection 

Workers’ understanding of 

using Android-based OHS 

applications to comply with 

safety regulations 

Occupational 

Health and 

Safety, 

Information 

Technology 

[14] Impact of automation in 

manufacturing to improve 

quality, efficiency, and 

effectiveness 

Improved individual 

understanding of using 

automation technology for 

production process 

efficiency 

Industrial 

Automation, 

Manufacturing 

Technology 

[15] Design of a prototype-based 

asset management 

information system with QR 

Code integration to accelerate 

asset management 

Improved individual 

understanding of using QR 

Code–based information 

systems for efficiency 

Information 

Systems, 

Manufacturing 

[16] Design of an employee 

attendance information 

system for a manufacturing 

company using Java Spring 

Framework and MySQL 

Improved individual 

understanding of using 

automated attendance 

systems for efficient 

attendance data 

management 

Manufacturing, 

Information 

Systems 

[17] Strategic IS/IT planning at PT. 

ABC to support corporate 

objectives using the Ward and 

Peppard method 

Improved individual 

understanding of effective 

IS/IT implementation 

aligned with business 

goals and processes 

Manufacturing, 

Information 

Systems, 

Information 

Technology 

[18] Management of manufacturing 

bookkeeping, including 

product stock, raw material 

stock, production, and orders 

integrated with an information 

system 

Improved individual 

understanding of using 

systems for efficient 

management of products, 

raw materials, and orders 

Manufacturing, 

Information 

Systems 
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Image 1. Plot Most Frequent Transformations 
 

 Based on the review of 18 journals, the application of digital transformation in the 
manufacturing industry can be categorized into several major groups that reflect the direction 
and focus of digitalization in business processes. The most dominant group is the 
development and understanding of the System Development Life Cycle (SDLC), which 
discusses systematic approaches to software development, including the waterfall and 
prototype models used as the foundation for production information systems [1]. 
 In addition, the group focusing on production digitalization and automation is among 
the most frequently discussed, as it involves sensor technologies, machine vision, and big 
data, which have been proven to enhance process efficiency, reduce manual errors, and 
support data-driven decision-making [3], [4], [5], [10], [14]. 
 Another group, such as information system management and IT strategy, highlights 
the importance of technology integration in asset management, system planning, and 
manufacturing bookkeeping efficiency [11], [15], [16], [17], [18]. Improvements in production 
efficiency and workforce skills are also widely examined through approaches such as lean 
manufacturing, statistical process control (SPC), and quality digitalization [7], [8], [12]. 
 Meanwhile, sustainability innovation appears in studies addressing the use of 
renewable energy sources, such as solar and wind power, in manufacturing processes [2]. The 
financial aspect is also a point of focus, with the use of break-even point (BEP) indicators and 
the Altman Z-score method in evaluating financial health [6], [9]. 
 Furthermore, occupational safety is discussed through Android-based systems 
designed to facilitate reporting and increase OHS awareness [13]. Overall, this classification 
shows that digital transformation is not only related to technology but also encompasses 
organizational aspects such as policy and operations, as well as individual aspects such as 
behavior and readiness for digital innovation [1]–[13]. 

 

Image 2. Implementation Stages 
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 From the analysis of application fields in the 18 reviewed journals, a total of 37 initial 
implementation terms were identified, which appeared in raw and varied forms. However, 
after a normalization and grouping process was conducted to merge terms with similar 
meanings, the number was streamlined to 18 unique application fields. 
 

Image 2. Implementation Distributions 
 

 Several groupings were made based on contextual similarities, such as the terms 
Manufacturing Industry, Manufacturing, and Manufacturing Technology, all of which were 
classified under the Manufacturing category. Similarly, the terms Industrial Automation and 
Automation Technology were merged into Industrial Automation, while Information Systems 
and Systems Management were grouped under Information Systems. 
 From the table, it can be observed that digitalization approaches have been applied in 
various ways, ranging from system design and efficiency measurement to the development 
of prediction-based applications. These diverse approaches indicate a positive trend in 
improving the operational quality of the manufacturing industry in Indonesia. 
 
4. CONCLUSION 

 Digital transformation has a significant impact on enhancing efficiency, productivity, 
and sustainability in manufacturing processes. Based on the analysis of 18 journals, digital 
technologies have been implemented at both organizational and individual levels. This 
transformation forms part of companies’ adaptive strategies in responding to an increasingly 
competitive and dynamic industrial landscape, while also demanding speed in data-driven 
decision-making. 
 The most frequently applied technologies include management information systems, 
software development methods such as the System Development Life Cycle (SDLC), the 
utilization of the Internet of Things (IoT), production line automation, and the integration of 
renewable energy into industrial processes. These innovations span 18 application areas, 
ranging from material and attendance management, quality management, and demand 
prediction to occupational safety systems. The implementation of these technologies has 
demonstrated improvements in efficiency, process transparency, and manufacturing 
competitiveness. 
 Nevertheless, digital transformation still faces challenges, such as uneven 
infrastructure, low technological literacy among the workforce, and suboptimal integration of 
information systems across units. These challenges indicate that the success of digitalization 
must be accompanied by strong internal readiness, particularly in human resources and 
change management. 
 Therefore, collaboration between organizations, individuals, and technology 
providers is essential. Continuous training, consistent policy support, and the strengthening 
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of the digital ecosystem are required to ensure that digital transformation can be implemented 
optimally and deliver long-term benefits for the manufacturing industry. 
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