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ABSTRAK

Mufti Ali, 2420420310023, 2026, Strategi Elektrifikasi dan Digitalisasi
Armada Hauling dalam Mendorong Keberlanjutan Operasional PT Borneo
Indobara melalui Efisiensi Operasional, Dampak Lingkungan, dan Legitimasi
Sosial, dibimbing oleh Taharuddin.

Penelitian ini bertujuan untuk menguji pengaruh elektrifikasi dan
digitalisasi terhadap keberlanjutan operasional PT Borneo Indobara melalui
variabel efisiensi operasional, dampak lingkungan, dan legitimasi sosial, serta
merumuskan strategi implementasi yang optimal bagi perusahaan. Penelitian ini
melibatkan tiga kategori variabel, yaitu variabel independen (elektrifikasi dan
digitalisasi), variabel intervening (efisiensi operasional, dampak lingkungan, dan
legitimasi sosial), serta variabel dependen (keberlanjutan operasional).

Penelitian ini menggunakan pendekatan mixed methods berdesain
eksplanatori sekuensial. Data kuantitatif diperoleh melalui penyebaran kuesioner
kepada 108 responden, data ini diolah menggunakan SEM-PLS. Data kualitatif
diperoleh melalui wawancara mendalam dengan tujuh informan kunci dari pihak
internal dan eksternal perusahaan, observasi, studi dokumentasi data operasional.
Data-data ini kemudian ditriangulasikan dengan data kuantitatif guna memperkuat
validitas dan kredibilitas temuan penelitian, untuk analisis strategi digunakan
dianalisis SWOT.

Hasil pengujian hipotesis membuktikan elektrifikasi dan digitalisasi
berpengaruh positif dan signifikan terhadap efisiensi operasional dan dampak
lingkungan. Efisiensi operasional terbukti berpengaruh positif dan signifikan
terhadap dampak lingkungan maupun keberlanjutan operasional. Dampak
lingkungan berpengaruh positif dan signifikan terhadap legitimasi sosial, sementara
legitimasi sosial berpengaruh positif dan signifikan terhadap keberlanjutan
operasional. Lebih lanjut, efisiensi operasional terbukti memediasi secara
signifikan pengaruh elektrifikasi dan digitalisasi terhadap keberlanjutan
operasional; dampak lingkungan memediasi secara signifikan pengaruh
elektrifikasi dan digitalisasi terhadap legitimasi sosial; dan legitimasi sosial
memediasi secara signifikan pengaruh dampak lingkungan terhadap keberlanjutan
operasional. Integrasi temuan kuantitatif dan kualitatif menghasilkan sebuah model
konseptual, yaitu Sustainable Mining Transportation Transition Model (SMTTM),
bahwa keberlanjutan operasional transportasi tambang dapat dicapai melalui
elektrifikasi dan digitalisasi yang meningkatkan efisiensi operasional, memperbaiki
dampak lingkungan, dan memperkuat legitimasi sosial. Analisis SWOT selanjutnya
menempatkan strategi Strength—Opportunity (SO) sebagai prioritas utama, yang
mencakup percepatan elektrifikasi, digitalisasi berbasis 10T/Al, pengembangan
infrastruktur, peningkatan kompetensi sumber daya manusia, serta integrasi prinsip
Environmental, Social, and Governance (ESG) dalam operasional hauling.

Kata kunci: elektrifikasi, digitalisasi, efisiensi operasional, legitimasi sosial,
keberlanjutan operasional, Sustainable Mining Transportation Transition Model
(SMTTM)
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ABSTRACT

Mufti  Ali, 2420420310023, 2026, Electrification and Digitalization
Strategy of the Hauling Fleet in Promoting the Operational Sustainability of PT
Borneo Indobara through Operational Efficiency, Environmental Impact, and
Social Legitimacy, supervised by Taharuddin.

This study aims to examine the influence of electrification and digitalization
on the operational sustainability of PT Borneo Indobara through the variables of
operational efficiency, environmental impact, and social legitimacy, as well as to
formulate an optimal implementation strategy for the company. This study involves
three categories of variables, namely the independent variables (electrification and
digitalization), the intervening variables (operational efficiency, environmental
impact, and social legitimacy), and the dependent variable (operational
sustainability).

This study employs a mixed methods approach with a sequential
explanatory design. Quantitative data were obtained through the distribution of
questionnaires to 108 respondents, and the data were processed using Structural
Equation Modeling—Partial Least Squares (SEM-PLS). Qualitative data were
obtained through in-depth interviews with seven key informants from both internal
and external parties of the company, observation, and documentation study of
operational data. These data were then triangulated with the quantitative data to
strengthen the validity and credibility of the research findings, while SWOT
analysis was used for strategy formulation.

The hypothesis testing results demonstrate that electrification and
digitalization have a positive and significant effect on operational efficiency and
environmental impact. Operational efficiency is proven to have a positive and
significant effect on both environmental impact and operational sustainability.
Environmental impact has a positive and significant effect on social legitimacy,
while social legitimacy has a positive and significant effect on operational
sustainability. Furthermore, operational efficiency significantly mediates the effect
of electrification and digitalization on operational sustainability; environmental
impact significantly mediates the effect of electrification and digitalization on
social legitimacy; and social legitimacy significantly mediates the effect of
environmental impact on operational sustainability. The integration of quantitative
and qualitative findings results in a conceptual model, namely the Sustainable
Mining Transportation Transition Model (SMTTM), which explains that the
operational sustainability of mining transportation can be achieved through
electrification and digitalization that enhance operational efficiency, improve
environmental impact, and strengthen social legitimacy. The SWOT analysis
further identifies the Strength—-Opportunity (SO) strategy as the top priority,
encompassing the acceleration of electrification, loT/Al-based digitalization,
infrastructure development, human resource competency enhancement, and the
integration of Environmental, Social, and Governance (ESG) principles into
hauling operations.

Keywords: electrification, digitalization, operational efficiency, social legitimacy,
operational sustainability, Sustainable Mining Transportation Transition Model
(SMTTM)
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