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ABSTRAK 

 
Kebutuhan energi di Indonesia masih didominasi oleh bahan bakar fosil 

dengan ketergantungan lebih dari 85% terhadap minyak bumi, gas alam, dan batu 

bara. Kondisi ini menimbulkan tantangan serius berupa ketahanan energi dan 

dampak lingkungan akibat emisi gas rumah kaca. Pemerintah telah menetapkan 

kebijakan transisi energi melalui program mandatori B40, yaitu pencampuran 

biodiesel sebesar 40% dalam bahan bakar solar mulai tahun 2025. Namun, produksi 

biodiesel nasional masih bertumpu pada Crude Palm Oil (CPO) yang menimbulkan 

isu persaingan pangan dan deforestasi. Studi ini merancang pabrik biodiesel 

berbasis minyak jelantah sebagai bahan baku alternatif yang murah, melimpah, dan 

ramah lingkungan. Proses produksi dilakukan melalui reaksi transesterifikasi antara 

trigliserida dan metanol dengan katalis basa (NaOH), menghasilkan biodiesel (metil 

ester) dan gliserol sebagai produk samping. Analisis komparatif menunjukkan 

metode transesterifikasi memiliki skor kelayakan lebih tinggi (4,35) dibandingkan 

esterifikasi (3,85). Berdasarkan proyeksi kebutuhan energi tahun 2030, kapasitas 

pabrik yang dirancang ditetapkan sebesar 350.000 ton/tahun. Lokasi pabrik yang 

terpilih adalah Kabupaten Gresik, yang ditentukan berdasarkan ketersediaan bahan 

baku, akses distribusi pelabuhan, serta faktor pendukung ekonomi dan lingkungan. 

Perhitungan evalusi pabrik menghasilkan Nilai Return on Investment (ROI) sebesar 

34% sebelum pajak dan 24% setelah pajak. Pay Out Time (POT) sebelum pajak 

2,30 tahun dan setelah pajak 3 tahun. Break Even Point (BEP) sebesar 33,32%. 

Berdasarkan perhitungan evaluasi ekonomi dapat disimpulkan bahwa pabrik 

Biodiesel ini layak didirikan untuk mengurangi ketergantungan impor solar, 

mendukung kebijakan energi terbarukan, mengurangi pencemaran lingkungan, 

serta menciptakan lapangan kerja baru. 

 

 

 

Kata kunci: Biodiesel, Minyak jelantah, Transesterifikasi, Energi terbarukan, B40 
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ABSTRACT 

 
Indonesia's energy needs are still dominated by fossil fuels, with a dependence of 

more than 85% on petroleum, natural gas, and coal. This condition poses serious 

challenges in the form of energy security and environmental impacts due to 

greenhouse gas emissions. The government has established an energy transition 

policy through the mandatory B40 program, namely a 40% biodiesel blend in diesel 

fuel starting in 2025. However, national biodiesel production still relies on Crude 

Palm Oil (CPO), which raises issues of food competition and deforestation. This 

study designs a biodiesel plant based on used cooking oil as an alternative raw 

material that is cheap, abundant, and environmentally friendly. The production 

process is carried out through a transesterification reaction between triglycerides 

and methanol with a base catalyst (NaOH), producing biodiesel (methyl ester) and 

glycerol as a byproduct. Comparative analysis shows that the transesterification 

method has a higher feasibility score (4.35) than esterification (3.85). Based on the 

projected energy needs in 2030, the designed plant capacity is set at 350,000 

tons/year. The selected factory location is Gresik Regency, which was determined 

based on the availability of raw materials, port distribution access, as well as 

economic and environmental supporting factors. The factory evaluation calculation 

resulted in a Return on Investment (ROI) of 34% before tax and 24% after tax. The 

Pay Out Time (POT) before tax is 2.30 years and after tax is 3 years. The Break-

Even Point (BEP) is 33.32%. Based on the economic evaluation calculation, it can 

be concluded that the establishment of this Biodiesel factory is feasible to reduce 

dependence on imported diesel, support renewable energy policies, reduce 

environmental pollution, and create new jobs. 

 

 

Keywords: Biodiesel, Used cooking oil, Transesterification, Renewable energy, 

B40. 
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