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INTISARI

Pemerintah Indonesia menargetkan peralihan penuh transportasi
umum ke kendaraan listrik pada tahun 2045 sebagai bagian dari upaya
dekarbonisasi sektor transportasi. Peralihan ke kendaraan listrik merupakan
langkah strategis dalam mendukung sistem transportasi berkelanjutan dan
mengurangi emisi gas rumah kaca. Namun, tingginya biaya investasi dan
tantangan infrastruktur menjadi hambatan utama dalam implementasinya,
khususnya di wilayah strategis seperti Kabupaten Sidoarjo yang memiliki
intensitas mobilitas tinggi. Penelitian ini bertujuan untuk menganalisis Biaya
Operasional Kendaraan (BOK) dalam transisi dari bus konvensional ke bus
listrik pada rute Terminal Purabaya — Bandara Juanda di Kabupaten Sidoarijo.
Metode yang digunakan berdasrkan pedoman teknis operasional angkutan
umum sesuai Keputusan Direktur Jendral Perhubungan Darat Nomor:
SK.687/A1.206/DRDJ/2002 Tentang Pedoman Teknis Penyelengraaan
Angkutan Penumpang Umum dalam rute tetap dan teratur. Hasil penelitian
menunjukkan bahwa biaya operasional bus listrik sebesar Rp 27.929,09/km,
lebih tinggi dibandingkan bus konvensional sebesar Rp 11.848,05/km.
Payback period investasi bus listrik sebesar Rp 3,2 miliar dapat tercapai dalam
waktu 5,2 tahun, yang masih berada dalam batas usia operasional kendaraan.
Tantangan utama dalam pengoperasian bus listrik mencakup biaya investasi
tinggi, performa baterai yang belum stabil, lamanya waktu pengisian daya,
serta keterbatasan armada dan infrastruktur SPKLU. Dari sisi manajemen
operasional, diperlukan 11 unit bus dengan frekuensi 4 bus per jam dan
headway 15 menit untuk memenuhi kebutuhan 6 ritase perjalanan per hari.
Temuan ini diharapkan dapat menjadi referensi penting bagi operator
transportasi dan pemangku kebijakan dalam merancang strategi implementasi

bus listrik yang efektif dan berkelanjutan di masa depan.

Kata Kunci: Biaya operasional kendaraan, Bus listrik, Bus konvensional,

Transportasi berkelanjutan, Payback period
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ABSTRACT
The Indonesian government aims to fully transition public transportation to
electric vehicles by 2045 as part of its efforts to decarbonize the transportation
sector. The transition to electric vehicles is a strategic step in supporting a
sustainable transportation system and reducing greenhouse gas emissions.
However, high investment costs and infrastructure challenges are major
obstacles to its implementation, particularly in strategic areas such as Sidoarjo
Regency, which has high mobility intensity. This study aims to analyze the
Vehicle Operating Costs (VOC) in the transition from conventional buses to
electric buses on the Purabaya Terminal — Juanda Airport route in Sidoarjo
Regency. The method used is based on the technical operational guidelines
for public transportation in accordance with the Director General of Land
Transportation Decision No. SK.687/AJ.206/DRDJ/2002 regarding Technical
Guidelines for the Operation of Public Passenger Transportation on Fixed and
Regular Routes. The research results indicate that the operational cost of
electric buses is Rp 27,929.09/km, higher than that of conventional buses at
Rp 11,848.05/km. The payback period for the electric bus investment of Rp
3.2 billion can be achieved in 5.2 years, which is still within the operational
lifespan of the vehicles. The main challenges in operating electric buses
include high investment costs, unstable battery performance, long charging
times, and limitations in the fleet and charging infrastructure. From an
operational management perspective, 11 buses are required with a frequency
of 4 buses per hour and a headway of 15 minutes to meet the demand for 6
trips per day. These findings are expected to serve as an important reference
for transportation operators and policymakers in designing effective and

sustainable electric bus implementation strategies for the future.

Keywords: Vehicle Operational Cost, Electric Bus, Conventional Bus,

Sustainable Transportation, Payback Period
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