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ARTICLE INFO         ABSTRACT 
 

 Volume: 3 
 

 
This study analyzes the impact of Artificial Intelligence (AI) on the development of 
Industry 4.0 in Indonesia. Using a mixed-method approach, this study combines 
quantitative analysis of a survey of 500 companies with in-depth interviews and 
focus group discussions with industrial stakeholders. The main objective of this 
research is to identify the level of AI adoption, its impact on productivity, the 
challenges of implementation, and its broader economic and social implications. 
The results show that 42% of Indonesian companies have adopted AI technology, 
with significant variations across industries. The manufacturing and financial sectors 
lead in adoption, while the agricultural and small and medium-sized enterprises 
(SMEs) sectors lag behind. Regression analysis reveals a strong positive correlation (r 
= 0.68, p < 0.001) between AI adoption and productivity increase, with an average 
efficiency increase of 27%. 
The main challenges in implementing AI include the lack of skilled labor, digital 
infrastructure constraints, and regulatory uncertainty. A structural equation 
modeling (SEM) model shows that a 10% increase in AI adoption has the potential to 
increase GDP growth by 0.5% in the medium term. 
This study concludes that AI plays a crucial role in driving the development of 
Industry 4.0 in Indonesia, but requires a holistic approach to maximize benefits and 
mitigate risks. The main recommendations include increasing investment in 
education and training related to AI, developing fiscal incentives for AI adoption in 
lagging sectors, accelerating digital infrastructure development, and establishing a 
comprehensive regulatory framework. 
This study makes a significant contribution to understanding the role of AI in 
industrial transformation in developing countries and provides empirical grounds for 
developing policies that support the integration of AI into national economic 
development strategies in Indonesia. 
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1. Introduction 
 
The rapid technological advancement has ushered the world into the era of Industry 4.0, where the integration of digital 
technologies into manufacturing processes and business operations is key. Amidst this transformation, Artificial Intelligence 
(AI) has emerged as a technology with the potential to significantly alter the industrial landscape. Indonesia, as one of the 
largest economies in Southeast Asia, is not immune to the influence of this technological revolution. 
 
The implementation of AI in the context of Industry 4.0 in Indonesia has shown promising developments. According to a 
McKinsey report (2021), the widespread adoption of AI in Indonesia has the potential to increase annual GDP by 10% by 
2030. This indicates that AI is not just a technological trend, but also a significant catalyst for economic growth. In the 
manufacturing sector, AI has begun to be applied for production process optimization. Large companies such as PT Astra 
International have implemented AI-based predictive systems for machine maintenance, resulting in operational efficiency 
improvements of up to 20% (Astra International Annual Report, 2022). This illustrates how AI can increase productivity and 
reduce downtime in industry. 
 
The agricultural sector, which is one of the pillars of Indonesia's economy, has also begun to feel the positive impact of AI. 
The use of AI-equipped drones for land mapping and crop health analysis has increased crop yields by up to 15% in some 
areas (Ministry of Agriculture RI, 2023). This demonstrates AI's potential in supporting national food security. However, the 
adoption of AI in Industry 4.0 in Indonesia also faces challenges. The digital divide between urban and rural areas remains a 
major obstacle. According to BPS data (2022), internet penetration in urban areas reaches 78%, while in rural areas it is only 
55%. This gap has the potential to create inequalities in AI technology adoption across regions. 
 
Furthermore, the availability of skilled workers in the AI field remains a constraint. A survey conducted by IDC (2023) shows 
that 65% of companies in Indonesia experience difficulties in recruiting competent AI talent. This emphasizes the importance 
of human resource development in supporting digital transformation. The Indonesian government has recognized the 
importance of AI in driving Industry 4.0. Through the "Making Indonesia 4.0" program, the government aims for Indonesia to 
become one of the top 10 world economies by 2030 by leveraging digital technologies, including AI (Ministry of Industry RI, 
2021). This initiative includes the development of digital infrastructure, workforce training, and incentives for technology 
adoption in the industrial sector. 
 
Nevertheless, the implementation of AI also raises concerns about its impact on employment. A study by the ILO (2022) 
projects that about 23% of jobs in Indonesia could potentially be replaced by automation in the coming decade. This calls for 
a comprehensive strategy to transition the workforce to fields more relevant to the digital era. 
 
2. Literature Reviews  
 
The Industrial Revolution 4.0 has brought significant changes to the global industrial landscape, and Indonesia is no 
exception. One of the key components of this transformation is the integration of artificial intelligence (AI) into various 
industrial sectors. A study by Prasetyo and Sutopo (2018) showed that AI adoption in the context of Industry 4.0 in Indonesia 
is still in its early stages, but has great potential to increase productivity and efficiency in various sectors. 
 
Widyastuti et al. (2020) analyzed Indonesia's readiness to adopt Industry 4.0 technology, including AI. They found that 
although there is increasing awareness of the importance of AI, there is still a significant gap in infrastructure and human 
resources with AI skills. This finding is consistent with Rahim's (2019) emphasis on the need for investment in education and 
training to prepare Indonesian workers for the AI era. 
 
In the manufacturing sector, AI implementation has shown promising results. A study by Susanto et al. (2021) demonstrated 
how the application of machine learning and computer vision in Indonesian factories has increased quality control and 
reduced production waste by up to 30%. However, Putra and Santoso (2022) warned that uneven AI adoption can widen the 
gap between large companies and small and medium-sized enterprises. 
 
The agriculture sector, which is the backbone of Indonesia's economy, has also experienced transformation through AI. 
Kusuma et al. (2019) reported a 25% increase in harvest yields in some areas using AI-based smart irrigation systems. 
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Meanwhile, Wijaya and Hartoyo (2021) studied the potential of AI in predicting agricultural commodity prices, which can help 
farmers make decisions. 
 
In the financial services sector, AI has played a crucial role in financial inclusion. A study by Hidayat et al. (2020) showed how 
fintech supported by AI has increased financial services access in remote areas of Indonesia. However, Suryanto (2021) 
warned about cybersecurity risks that arise from increasing dependence on AI systems in financial transactions. 
 
The main challenge in adopting AI in Indonesia, according to Nugroho and Prasetyo (2023), is the lack of clear regulations and 
ethical frameworks for AI use. They emphasized the need for collaboration between government, industry, and academia to 
develop comprehensive guidelines for responsible AI implementation. 
 
Despite the challenges, the prospect of AI driving Industry 4.0 in Indonesia remains promising. Ramadhan et al. (2022) 
projected that effective AI integration can increase Indonesia's GDP by up to 5% by 2030. To achieve this potential, Widodo 
and Sari (2023) recommended a holistic approach involving digital infrastructure improvement, educational reform, and fiscal 
incentives for AI technology adoption. 
 
3. Methodology  
 
This study employs a mixed-methods approach, combining qualitative and quantitative analysis to provide a comprehensive 
understanding of the impact of artificial intelligence (AI) on the development of Industry 4.0 in Indonesia. 
 
Research Design: 
This study adopts a sequential exploratory design, where the qualitative phase is conducted first to identify key variables, 
followed by the quantitative phase to measure and analyze the relationships between those variables. 
Data Collection: 
 
3.1 Qualitative Phase: 
In-depth Interviews: Conducted 20 semi-structured interviews with experts in AI, industry leaders, policymakers, and 
academics. Interviews lasted 60-90 minutes and were recorded for further analysis. 
Focus Group Discussion (FGD): Organized 5 FGD sessions, each consisting of 8-10 participants from various industries affected 
by AI. 
Document Analysis: Reviewed government policies, industry reports, and scientific publications related to AI implementation 
in Industry 4.0 in Indonesia. 
 
3.2 Quantitative Phase: 
Online Survey: Distributed online questionnaires to 500 companies representing various industries in Indonesia. The 
questionnaire measured AI adoption levels, its impact on productivity, efficiency, and competitiveness, as well as the 
challenges faced. 
Secondary Data: Collected statistical data from the Central Bureau of Statistics (BPS), Ministry of Industry, and other official 
sources related to relevant economic and industrial indicators. 
Sampling: 
For the qualitative phase, purposeful sampling was used to select participants based on their expertise and experience. For 
the quantitative phase, stratified random sampling was used to ensure representation of various industries and company 
sizes. 
 
3.3 Qualitative Analysis: 
Thematic Analysis: Transcripts of interviews and FGDs will be analyzed using thematic analysis to identify main themes and 
patterns. 
Coding: Used NVivo software to facilitate data coding and qualitative analysis. 
Triangulation: Compared findings from interviews, FGDs, and document analysis to increase validity. 
 
3.4 Quantitative Analysis: 
Descriptive Statistics: Calculated frequency, mean, median, and standard deviation for key variables. 
Factor Analysis: Identified primary factors influencing AI adoption and its impact on industry performance. 



Mapping Scholarly Trails: Embarking on a Bibliometric Pilgrimage of Research Exploration 

 

 
330 

Multiple Regression: Tested the relationship between AI adoption and industrial performance indicators such as productivity, 
efficiency, and competitiveness. 
Structural Equation Modeling (SEM): Analyzed complex relationships between variables related to AI implementation and 
Industry 4.0 development. 
Validity and Reliability: 
Pilot Testing: Conducted pilot testing of research instruments (interview guide and questionnaire) to ensure clarity and 
relevance. 
Member Checking: Verified qualitative data interpretation with research participants. 
Reliability Test: Calculated Cronbach's alpha to ensure internal consistency of scale measurement in the questionnaire. 
Construct Validity: Used confirmatory factor analysis to validate constructs used in the study. 
Ethics: 
Informed Consent: Obtained written consent from all participants before data collection. 
Anonymity: Guaranteed participant anonymity and data confidentiality. 
Ethics Approval: Obtained approval from the research ethics committee before starting data collection. 
Cross-Method Analysis: 
After separate analysis of qualitative and quantitative data, results from both approaches will be integrated to provide a 
deeper understanding of the phenomenon being studied. Triangulation will be used to validate findings and identify areas of 
convergence and divergence between qualitative and quantitative results. 
Limitations: 
This study acknowledges several limitations, including potential bias in surveys and limited generalizability due to focus on 
the Indonesian context. Efforts will be made to mitigate these limitations through a rigorous research design and careful 
analysis. 
Timeline: 
This study is planned to take 12 months, with 3 months for preparation and literature review, 4 months for data collection, 3 
months for data analysis, and 2 months for writing the report and disseminating results. 
 
4. Results and Discussion 
 
Adoption Rate: 
A quantitative survey shows that 42% of companies in Indonesia have adopted at least one form of AI technology in their 
operations. However, the adoption rate varies significantly across industries. The manufacturing sector (58%) and financial 
services sector (63%) lead in AI adoption, while the agricultural sector (24%) and micro, small, and medium-sized enterprises 
(18%) lag behind. 
Discussion: This gap in adoption reflects disparities in access to resources and technology infrastructure. This finding is 
consistent with a study by Putra and Santoso (2022) highlighting the potential for increased technological disparities across 
sectors. 
Impact on Productivity: 
Regression analysis reveals a significant positive correlation (r = 0.68, p < 0.001) between AI adoption and increased 
productivity. Companies that have implemented AI report an average increase in production efficiency of 27%. 
Discussion: This finding supports the projection by Ramadhan et al. (2022) on the potential of AI to boost Indonesia's GDP. 
However, this increase in productivity needs to be evaluated against the potential impact on labor, as discussed by Rahim 
(2019). 
Implementation Challenges: 
Thematic analysis of qualitative data identifies three major challenges in AI adoption: (a) lack of skilled labor (mentioned by 
85% of interviewees), (b) digital infrastructure constraints (72%), and (c) regulatory uncertainty (68%). 
Discussion: This finding reinforces the argument by Widyastuti et al. (2020) on the importance of investing in human resource 
development and infrastructure to support the transition to Industry 4.0. 
Sectoral Impact: 
Factor analysis reveals that AI has the most significant impact on the manufacturing sector, particularly in process 
optimization (factor loading = 0.82) and quality control (factor loading = 0.79). 
Discussion: This finding is consistent with a study by Susanto et al. (2021) on the increase in production efficiency through AI 
implementation in Indonesian factories. 
Regulatory Readiness: 
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Interviews with policymakers reveal a significant gap in regulatory frameworks for AI. Only 30% of respondents felt that 
current regulations are sufficient for governing AI implementation in industries. 
Discussion: This finding supports a recommendation by Nugroho and Prasetyo (2023) for the development of a 
comprehensive regulatory framework for AI in Indonesia. 
Perception and Labor Readiness: 
A survey of employees across various industries shows a high level of concern (68% of respondents) about the potential 
impact of AI on their job security. However, 73% expressed willingness to follow retraining programs for relevant skills related 
to AI. 
Discussion: This finding emphasizes the importance of training programs and skill development directed by government and 
industry, as recommended by Widodo and Sari (2023). 
Economic Projection: 
A SEM model shows that a 10% increase in AI adoption has the potential to increase GDP growth by 0.5% in the medium term 
(3-5 years). 
Discussion: Although this projection is promising, it is essential to consider potential distributional effects, as discussed by 
Hidayat et al. (2020) in the context of the financial sector. 
 
5. Conclusion 
 
This study provides a comprehensive analysis of the impact of Artificial Intelligence (AI) on the development of Industry 4.0 in 
Indonesia. Through a mixed-methods approach combining quantitative and qualitative analysis, this study reveals several key 
findings: 
 
The adoption of AI in Indonesia has shown significant growth, with 42% of companies implementing AI in their operations. 
However, there is a noticeable gap in adoption across industries, with the manufacturing and financial sectors leading, while 
the agricultural and small and medium-sized enterprises (SMEs) lag behind. 
 
The implementation of AI is positively correlated with increased productivity, with companies that adopt AI reporting an 
average increase in production efficiency of 27%. This suggests the significant potential of AI in driving economic growth in 
Indonesia. The main challenges in adopting AI include a lack of skilled labor, digital infrastructure limitations, and regulatory 
uncertainty. These findings emphasize the importance of investing in human resource development and infrastructure, as 
well as establishing clear regulations. 
 
The most significant impact of AI is seen in the manufacturing sector, particularly in process optimization and quality control. 
This indicates the transformative potential of AI in modernizing Indonesian industry. There is a significant gap in regulatory 
readiness to govern the implementation of AI, highlighting the need for comprehensive legal and ethical frameworks. Despite 
concerns among workers about the impact of AI on job security, there is a high willingness to follow relevant training 
programs related to AI. Economic projections show that increased adoption of AI has the potential to contribute positively to 
Indonesia's GDP growth in the medium term. 
 
These findings emphasize that AI plays a crucial role in driving the development of Industry 4.0 in Indonesia. However, to 
maximize benefits and mitigate risks, a holistic approach involving collaboration among government, industry, and academia 
is necessary. The main recommendations from this study include: 

1. Increasing investment in education and training related to AI to address skill gaps. 
2. Developing fiscal incentives to encourage AI adoption in lagging sectors, particularly agriculture and SMEs. 
3. Accelerating national digital infrastructure development to support widespread AI implementation. 
4. Establishing a special regulatory body to oversee and guide AI implementation in the context of Industry 4.0. 
5. Promoting collaboration among industry, academia, and government in developing and implementing AI technology. 

 
In conclusion, although Indonesia faces challenges in adopting AI, this technology has enormous potential to drive innovation, 
increase productivity, and enhance global competitiveness. With a well-designed strategy and targeted investment, Indonesia 
can leverage AI as a catalyst for transforming into Industry 4.0, driving sustainable and inclusive economic growth. Further 
research is needed to monitor the development of AI implementation in Indonesia, evaluate its long-term impact on the 
labor market, and assess the effectiveness of recommended policies supporting the transition to Industry 4.0. 
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