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ABSTRAK 

Kegiatan pertambangan merupakan salah satu sektor dengan intensitas konsumsi energi 

yang tinggi dan berkontribusi signifikan terhadap emisi gas rumah kaca (GRK). Peningkatan 

target produksi menuntut penggunaan bahan bakar yang lebih besar, sehingga diperlukan 

strategi efisiensi untuk mendukung pengendalian emisi sekaligus menjaga kinerja 

operasional. Penelitian ini bertujuan untuk menganalisis konsumsi bahan bakar pada 

aktivitas operasional pertambangan serta mengukur intensitas emisi GRK sebelum dan 

sesudah penerapan program efisiensi bahan bakar. Metode penelitian menggunakan 

pendekatan kuantitatif dengan perhitungan emisi berdasarkan pedoman Intergovernmental 

Panel on Climate Change (IPCC) 2006 Guidelines Tier 1. Hasil penelitian menunjukkan 

bahwa proses overburden removal merupakan kontributor emisi terbesar, diikuti oleh coal 

getting & handling, sedangkan land clearing serta drilling & blasting memberikan kontribusi 

relatif kecil. Intensitas emisi GRK mengalami penurunan dari 1,08 kg CO₂e/ton pada tahun 

2023 menjadi 0,93 kg CO₂e/ton pada tahun 2024, atau turun sebesar 13,8%. Penurunan ini 

terjadi meskipun total emisi GRK meningkat 2,8% akibat kenaikan produksi overburden dan 

batubara. Program efisiensi bahan bakar yang telah dilakukan oleh PT X terbukti efektif 

meningkatkan efisiensi energi dan menurunkan emisi per satuan output produksi. 

 

Kata kunci: Efisiensi bahan bakar, Gas Rumah Kaca (GRK), Intensitas emisi, Pertambangan 

  



 

 

EVALUATION OF FUEL EFFICIENCY PROGRAMS ON GREENHOUSE GAS 

INTENSITY IN COAL MINING CONTRACTOR PT X 

 

MUHAMMAD KUSDIANTORO 

 

ABSTRACT 

The mining sector is one of the industries with high energy consumption intensity and a 

significant contributor to greenhouse gas (GHG) emissions. Increasing production targets 

require greater fuel use, thereby demanding efficiency strategies to support emission control 

while maintaining operational performance. This study aims to analyze fuel consumption in 

mining operational activities and measure GHG emission intensity before and after the 

implementation of fuel efficiency programs.The research applied a quantitative approach 

with emission calculations based on the Intergovernmental Panel on Climate Change 

(IPCC) 2006 Guidelines Tier 1. The results indicate that overburden removal is the largest 

emission contributor, followed by coal getting & handling, while land clearing and drilling 

& blasting provide relatively small contributions. GHG emission intensity decreased from 

1.08 kg CO₂e/ton in 2023 to 0.93 kg CO₂e/ton in 2024, representing a 13.8% reduction. This 

reduction occurred despite a 2.8% increase in total GHG emissions due to higher overburden 

and coal production. The fuel efficiency programs implemented by PT X proved effective in 

improving energy efficiency and reducing emissions per unit of production output. 

 

Keywords: fuel efficiency, greenhouse gas (GHG), emission intensity, mining 

  



 

 

DAFTAR ISI 

 
HALAMAN PERNYATAAN ORISINALITAS ................................................................ ii 

HALAMAN PENGESAHAN ............................................................................................ iii 

KATA PENGANTAR ......................................................................................................... iv 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI ........................................ vi 

ABSTRAK .......................................................................................................................... vii 

ABSTRACT ........................................................................................................................ viii 

DAFTAR ISI ....................................................................................................................... ix 

DAFTAR TABEL ................................................................................................................ xi 

DAFTAR GAMBAR .......................................................................................................... xii 

DAFTAR LAMPIRAN ..................................................................................................... xiii 

BAB I PENDAHULUAN .................................................................................................... 1 

1.1 Latar Belakang ............................................................................................................. 1 

1.2 Perumusan Masalah ..................................................................................................... 6 

1.3 Tujuan Penelitian ......................................................................................................... 6 

1.4 Batasan Masalah .......................................................................................................... 7 

1.5 Manfaat Penelitian ................................................................................................. 7 

BAB II TINJAUAN PUSTAKA ......................................................................................... 8 

2.1 Efisiensi Bahan Bakar ................................................................................................. 8 

2.1.1 Konsep Dasar Efisiensi Bahan bakar ................................................................... 8 

2.1.2 Faktor – Faktor Pengaruh Konsumsi Bahan Bakar .............................................. 9 

2.2 Gas Rumah Kaca ....................................................................................................... 12 

2.3 Inventarisasi Gas Rumah Kaca .................................................................................. 14 

2.3.1 Definisi Inventarisasi Gas Rumah Kaca ............................................................. 14 

2.3.2 Faktor Emisi ....................................................................................................... 14 

2.3.3 Metodologi Perhitungan Emisi Gas Rumah Kaca .............................................. 16 

2.4 Intensitas Gas Rumah Kaca ....................................................................................... 22 

2.5 Pertambangan Batu Bara ........................................................................................... 23 

2.5.1 Definisi Pertambangan Batu Bara ...................................................................... 23 

2.5.2 Proses Penambangan Batu Bara ......................................................................... 24 

2.6 Penelitian Sebelumnya .............................................................................................. 26 

BAB III METODE PENELITIAN ................................................................................... 29 

3.1 Objek Penelitian ........................................................................................................ 29 

3.2 Jenis dan Sumber Data .............................................................................................. 29 



 

 

3.3 Metode Pengumpulan Data ....................................................................................... 29 

3.4 Metode Pengolahan Data ........................................................................................... 30 

3.5. Metode Analisa Data ................................................................................................ 32 

3.6 Diagram Alir Penelitian ............................................................................................. 32 

BAB IV PEMBAHASAN .................................................................................................. 33 

4.1 Program Efisiensi Bahan Bakar PT X ....................................................................... 33 

4.1.1 Operation Efficiency ........................................................................................... 34 

4.1.2 Equipment Efficiency .......................................................................................... 38 

4.1.3 Behaviour Operator ............................................................................................ 41 

4.2 Profil Produksi dan Sumber Daya Operasional ......................................................... 43 

4.3 Gas Rumah Kaca dari Aktivitas Penambangan PT X ................................................ 51 

4.4 Diskusi dan Temuan .................................................................................................. 59 

BAB V KESIMPULAN DAN SARAN ............................................................................. 64 

5.1 Kesimpulan ................................................................................................................ 64 

5.2 Saran .......................................................................................................................... 64 

DAFTAR PUSTAKA ......................................................................................................... 66 

LAMPIRAN ....................................................................................................................... 68 

 

 

  



 

 

DAFTAR TABEL 

 

Tabel 1. 1 Program tahun 2023 .............................................................................................. 5  

Tabel 2. 1 Koefisien traksi berdasarkan tipe dan jenis roda .................................................. 9 
Tabel 2. 2 Nilai Global Warming Potential (GWP) ............................................................. 21 
Tabel 2. 3 Penelitian sebelumnya terkait gas rumah kaca ................................................... 26  

Tabel 4. 1 Program tahun 2024 ............................................................................................ 33 
Tabel 4. 2 Target dan aktual produksi tahun 2023 & 2024 .................................................. 43 
Tabel 4. 3 Data Penggunaan Alat Berat PT X Tahun 2023.................................................. 44 
Tabel 4. 4 Data Penggunaan Alat Berat PT X Tahun 2024.................................................. 45 
Tabel 4. 5 alat erdasarkan roses dan konsumsi bahan bakar tahun 2023 ............................. 46 
Tabel 4. 6 Alat berdasarkan proses dan konsumsi bahan bakar tahun 2024 ........................ 48 
Tabel 4. 7 Faktor emisi gas rumah kaca B35 dan B40 ........................................................ 52 
Tabel 4. 8 Jumlah energi tiap proses pada tahun 2023 & 2024 ........................................... 52 
Tabel 4. 9 Emisi GRK jobsite PTX pada tahun 2023 dan 2024 .......................................... 54 
tabel 4. 10 Perhitungan GWP CO2 tiap proses tahun 2023 & 2024 .................................... 55 
Tabel 4. 11 Perhitungan GWP CH4 tiap proses tahun 2023 & 2024 ................................... 55 
Tabel 4. 12 Perhitungan GWP N2O Tiap Proses Tahun 2023 & 2024 ................................. 56 
Tabel 4. 13 Total Produksi dalam satuan ton tahun 2023 & 2024 ....................................... 58 
Tabel 4. 14 Intensitas Gas Rumah Kaca Tahun 2023 & 2024 ............................................. 58 
  

  



 

 

DAFTAR GAMBAR 

Gambar 1. 1 Proses Bisnis Pertambangan Batu Bara ............................................................ 2 
Gambar 1. 2Emisi operasioanal pertambangan batu bara di  Kalimantan Utara ................... 3 
Gambar 1. 3 Gambar Grafik Tren Target Produksi ............................................................... 4  

Gambar 2. 1 Kemiringan jalan ............................................................................................ 11 
Gambar 2. 2 Faktor konversi gas rumah kaca pedoman DEFRA ....................................... 15 
Gambar 2. 3 Nilai kalor bahan bakar indonesia .................................................................. 18 
Gambar 2. 4 Faktor emisi kendaraan gerak dan tidak bergerak menurut IPCC 2006 ......... 19 
Gambar 2. 5 Perbandingan faktor emisi tier 1 dan tier 2 (lokal) ......................................... 20  

Gambar 4. 1 Pembuatan jalan level 1 .................................................................................. 34 
Gambar 4. 2 Perencanaan pekerjaan regrade jalan .............................................................. 35 
Gambar 4. 3Pemangkasan jalan dalam proses regrade........................................................ 35 
Gambar 4. 4 Loading metode double side loading .............................................................. 36 
Gambar 4. 5 Tampilan ewacs-pro ........................................................................................ 37 
Gambar 4. 6 Alur proses setting RPM Dumping ................................................................. 38 
Gambar 4. 7 Faktor konsumsi bahan bakar excavator......................................................... 39 
Gambar 4. 8 Pelaksanaan dan petunjuk program GMC ...................................................... 39 
Gambar 4. 9 Portable tank penirisan bahan bakar ............................................................... 40 
Gambar 4. 10 Proses midlife dan kondisi sebelum dan sesudah program .......................... 41 
Gambar 4. 11 Monitoring penggunaan bahan bakar operator ............................................. 42 
Gambar 4. 12 Pendampingan operator secara langsung ...................................................... 42 
Gambar 4. 13 Operator sedang menggunakan simulator .................................................... 43 
Gambar 4. 14 Penggunaan bahan bakar proses overburden removal .................................. 49 
Gambar 4. 15 Penggunaan bahan bakar aktivitas land clearing .......................................... 50 
Gambar 4. 16 Penggunaan bahan bakar aktivitas Coal getting & Handling ....................... 50 
Gambar 4. 17 Perbandingan emisi GRK tiap proses pada tahun 2023 & 2024 .................. 57 
Gambar 4. 18 Perbandingan intensitas GRK tahun 2023 & 2024 ....................................... 59 
 

  



 

 

DAFTAR LAMPIRAN 

Lampiran 1. Data penggunaan bahan bakar setiap proses tahun 2023 ................................ 68 
Lampiran 2. Data penggunaan bahan bakar setiap proses tahun 2024 ................................ 69 
Lampiran 3. Data wawancara dengan karyawan PT X ....................................................... 70 
Lampiran 4. Perhitungan menggunakan aplikasi Excel ...................................................... 76 


