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Abstract 
 

This study provides a comprehensive exploration of the feasibility and potential benefits of utilizing bio-naphtha as an 

alternative olefins feedstock in Indonesia. Against the backdrop of increasing environmental concerns and the growing 

demand for sustainable practices in the petrochemical industry, bio-naphtha emerges as a promising alternative derived from 

renewable sources. The research encompasses the production process, economic viability, and environmental impact, offering 

valuable insights into the sustainable transition of olefins production in Indonesia. 
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INTRODUCTION 
 
The petrochemical industry plays a pivotal role in the economic landscape of Indonesia, providing the 
essential building blocks for various products and industries. However, the conventional reliance on fossil 
fuel-based olefins feedstock raises environmental concerns and calls for a paradigm shift towards 
sustainable practices. In response to this imperative, this study embarks on a comprehensive exploration 
of the potential of bio-naphtha as an alternative olefins feedstock in Indonesia. 
 
Indonesia, a significant player in the petrochemical sector, faces the challenge of balancing industrial 
growth with environmental responsibility. The traditional extraction of olefins from fossil fuels not only 
contributes to carbon emissions but also depletes finite resources. As the global demand for sustainable 
practices intensifies, there is a pressing need to investigate alternative feedstocks that align with the 
principles of green chemistry. 
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Rationale for the Study: 
The rationale behind this research lies in the urgency to transition towards sustainable feedstocks, mitigating 
the environmental impact of traditional petrochemical processes. Bio-naphtha, derived from renewable 
sources, emerges as a compelling candidate, holding the potential to revolutionize olefins production in 
Indonesia. The study seeks to evaluate the entire spectrum of bio-naphtha utilization, from production 
processes to economic viability and environmental implications. 
 
METHOD 
The comprehensive exploration of bio-naphtha as an alternative olefins feedstock in Indonesia involves a 
multi-stage process designed to thoroughly assess its technical, economic, and environmental aspects. The 
initial phase focuses on the production process of bio-naphtha, where different biomass and renewable oil 
sources are scrutinized for their suitability. This step involves the careful selection of feedstocks, their 
pretreatment, and the utilization of conversion techniques. Advanced analytical tools, such as gas 
chromatography and mass spectrometry, are employed to characterize the chemical composition and purity 
of the bio-naphtha produced. This meticulous examination provides a foundational understanding of the 
technical intricacies and scalability of bio-naphtha production. 
 
Following the production assessment, the methodology shifts to an in-depth economic viability analysis. 
Cost-benefit analyses span the entire bio-naphtha production process, from feedstock selection to 
transportation and integration into existing petrochemical facilities. Key economic factors, including 
production costs, market prices, and potential subsidies or incentives, are meticulously considered. 
Economic models are developed to simulate various scenarios, projecting the financial feasibility of 
incorporating bio-naphtha into the Indonesian olefins supply chain. 
 
Simultaneously, an environmental impact analysis is conducted through life cycle assessments (LCAs). 
These assessments quantify the carbon footprint, energy consumption, and other environmental indicators 
associated with bio-naphtha production, allowing for a comprehensive comparison with traditional fossil-
based feedstocks. Considerations extend to resource sustainability, land use, and potential impacts on 
biodiversity. The goal is to provide a holistic understanding of the environmental implications and guide 
decision-makers toward more sustainable practices. 
 
The culmination of the study involves proposing feedstock transition strategies. Synthesizing findings from 
the production, economic, and environmental assessments, the strategies encompass both short-term and 
long-term approaches. Factors such as infrastructure adaptation, regulatory frameworks, and stakeholder 
engagement are considered to facilitate a smooth and effective transition towards the adoption of bio-
naphtha as an alternative olefins feedstock in the Indonesian petrochemical industry. The interdisciplinary 
nature of this methodology ensures a robust and comprehensive exploration of bio-naphtha, setting the 
stage for informed decision-making towards sustainable practices in the Indonesian petrochemical sector. 
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Bio-Naphtha Production Process: 
The first phase of the methodology involves a meticulous examination of the production methods of bio-
naphtha as a sustainable olefins feedstock. Various sources, including biomass and renewable oils, are 
evaluated for their potential in bio-naphtha extraction. The process includes steps such as feedstock 
selection, pretreatment, and conversion techniques. Analytical tools, such as gas chromatography and 
mass spectrometry, are employed to characterize the chemical composition and purity of the bio-naphtha 
produced. This comprehensive assessment provides a foundation for understanding the technical aspects 
and scalability of bio-naphtha production. 
 
Economic Viability Assessment: 
The economic viability of integrating bio-naphtha into the Indonesian olefins supply chain is thoroughly 
investigated. Cost-benefit analyses are conducted, encompassing the entire bio-naphtha production process, 
transportation, and its incorporation into existing petrochemical facilities. Factors such as production costs, 
market prices, and potential subsidies or incentives are taken into account. Additionally, economic models 
are developed to simulate different scenarios and project the financial feasibility of adopting bio-naphtha 
as an alternative feedstock. 
 
Environmental Impact Analysis: 
The study assesses the environmental impact of transitioning to bio-naphtha as an olefins feedstock in 
Indonesia. Life cycle assessments (LCAs) are conducted to quantify the carbon footprint, energy 
consumption, and other environmental indicators associated with bio-naphtha production compared to 
traditional fossil-based feedstocks. Consideration is given to resource sustainability, land use, and potential 
impacts on biodiversity. The analysis aims to provide a holistic understanding of the environmental 
implications, guiding decision-makers toward more sustainable practices. 
 
Feedstock Transition Strategies: 
Proposing viable strategies for the transition from conventional to bio-naphtha-based olefins production is 
a key aspect of the methodology. This involves a synthesis of findings from the production, economic, 
and environmental assessments. The strategies encompass both short-term and long-term approaches, 
taking into account factors such as infrastructure adaptation, regulatory frameworks, and stakeholder 
engagement. The goal is to provide practical insights and recommendations that facilitate a smooth and 
effective transition towards a more sustainable feedstock paradigm in the Indonesian petrochemical industry. 
 
Data Collection and Analysis: 
Throughout the methodology, data is collected from various sources, including experimental results, market 
analyses, and environmental impact assessments. Statistical and computational tools are employed to 
analyze and interpret the data, ensuring the reliability and robustness of the findings. The interdisciplinary 
approach of the methodology allows for a holistic evaluation of bio-naphtha as an alternative olefins 
feedstock, considering technical, economic, and environmental dimensions. 
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RESULTS 
The comprehensive exploration of bio-naphtha as an alternative olefins feedstock in Indonesia has yielded 
valuable insights across multiple dimensions. In the assessment of the production process, diverse biomass 
and renewable oils have demonstrated promising potential as sources for bio-naphtha, showcasing 
scalability and chemical purity. Economic viability analyses indicate favorable cost-benefit scenarios, with 
bio-naphtha production proving competitive against traditional fossil-based feedstocks. Furthermore, the 
environmental impact analysis through life cycle assessments reveals a significantly reduced carbon footprint 
associated with bio-naphtha, affirming its potential as an environmentally sustainable option. 
 
DISCUSSION 
The results of this study underscore the potential of bio-naphtha to revolutionize the olefins feedstock 
landscape in Indonesia. The production process demonstrates technical feasibility and scalability, aligning 
with the country's push toward sustainable practices. The economic analyses reveal not only 
competitiveness but also the potential for long-term cost savings, especially in the context of evolving 
market dynamics and increasing demand for sustainable products. The environmental impact assessment 
positions bio-naphtha as a cleaner alternative, contributing to the reduction of greenhouse gas emissions 
and resource depletion associated with traditional feedstocks. 
 
The discussion extends to the identified feedstock transition strategies, emphasizing the need for a 
systematic and adaptive approach. Short-term strategies involve infrastructure adjustments and collaborative 
efforts with stakeholders, while long-term strategies envision a gradual but comprehensive shift toward bio-
naphtha adoption. The study recognizes the importance of regulatory support and incentives to facilitate a 
smoother transition, fostering an environment conducive to sustainable practices in the Indonesian 
petrochemical industry. 
 
CONCLUSION 
In conclusion, this comprehensive exploration of bio-naphtha as an alternative olefins feedstock in Indonesia 
presents a compelling case for its adoption. The technical, economic, and environmental assessments 
collectively support the viability and desirability of bio-naphtha in the Indonesian petrochemical landscape. 
The results not only contribute to the scientific understanding of sustainable feedstocks but also offer 
practical insights for industry stakeholders and policymakers. As Indonesia navigates the path towards a 
greener and more sustainable future, the findings of this study provide a roadmap for the integration of 
bio-naphtha into the olefins supply chain, marking a significant step towards a more environmentally 
conscious and economically viable petrochemical industry. 
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