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ABSTRAK

Industri pertambangan di Indonesia menghadapi tantangan yang semakin kompleks
akibat kebijakan pembatasan kuota produksi, fluktuasi harga komoditas, serta
ketidakpastian parameter operasional yang dapat memengaruhi pencapaian target
produksi dan pendapatan perusahaan. Penelitian berikut bertujuan menganalisis
proyeksi harga komoditas nikel, parameter produksi, dan revenue tahun 2026
menggunakan simulasi Monte Carlo serta mengevaluasi strategi contract
management yang optimal berdasarkan tingkat risiko produksi. Penelitian
menggunakan pendekatan kuantitatif dengan data historis harga nikel periode
Januari 2024-Mei 2026 dan parameter produksi kontraktor berupa Productivity
(PTY), Physical Availability (PA), dan Effective Working Hours (EWH) periode
Mei 2024—-April 2026. Simulasi dilakukan menggunakan Oracle Crystal Ball
dengan metode Latin Hypercube Sampling sebanyak 10.000 iterasi. Hasil simulasi
menunjukkan skenario Forecast menghasilkan pencapaian produksi sebesar 94%,
P30 sebesar 81% sebagai kondisi pesimistis, dan P60 sebesar 99% sebagai kondisi
optimistis. Analisis opportunity cost menunjukkan bahwa semakin besar deviasi
produksi terhadap target semakin besar potensi kehilangan revenue perusahaan.
Analisis sensitivitas mining cost menunjukkan bahwa Performance-Based Contract
(PBC) memiliki mekanisme biaya yang lebih adaptif terhadap perubahan
pencapaian produksi melalui penerapan insentif dan penalti. Hasil penelitian
menunjukkan bahwa PBC mampu memberikan keseimbangan antara optimalisasi
produksi, efisiensi biaya, pengendalian opportunity cost, dan risk sharing
dibandingkan skema kontrak konvensional. Dengan demikian, simulasi Monte
Carlo, analisis opportunity cost, dan sensitivitas dapat menjadi alat pendukung
pengambilan keputusan dalam penyusunan strategi contract management berbasis

risiko yang adaptif terhadap ketidakpastian operasional dan kondisi pasar.

Kata Kunci: Simulasi Monte Carlo, Pertambangan Nikel, Contract Management,

Opportunity Cost, Analisa Sensitivitas.
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ABSTRACT

The Indonesian mining industry faces increasingly complex challenges due to
production quota restrictions, commodity price fluctuations, and uncertainty in
operational parameters that may affect production targets and company revenue.
This study aims to analyze nickel commodity price, production parameters, and
revenue projections for 2026 using Monte Carlo simulation and to evaluate an
optimal contract management strategy based on production risk levels. A
quantitative approach was employed using historical nickel price data from January
2024 to May 2026 and contractor production parameters, including Productivity
(PTY), Physical Availability (PA), and Effective Working Hours (EWH), from May
2024 to April 2026. The simulation was conducted using Oracle Crystal Ball with
10,000 iterations through the Latin Hypercube Sampling method. The results
indicate that the Forecast scenario achieves 94% of the production target, while P30
represents a pessimistic scenario at 81% and P60 represents an optimistic scenario
at 99%. The opportunity cost analysis indicates that a larger production gap from
the target results in a higher potential revenue loss for the company. Meanwhile, the
mining cost sensitivity analysis shows that Performance-Based Contract (PBC)
provides a more adaptive cost mechanism through performance-based incentives
and penalties. The findings demonstrate that PBC provides a better balance between
production optimization, cost efficiency, opportunity cost control, and risk sharing
compared with conventional contract schemes. Therefore, Monte Carlo simulation,
opportunity cost analysis, and sensitivity analysis can serve as decision-support
tools for developing a risk-based and adaptive contract management strategy under

operational and market uncertainties.

Keywords: Monte Carlo Simulation, Nickel Mining, Contract Management,

Opportunity Cost, Sensitivity Analysis.
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