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ABSTRACT 

 

The coal mining industry in Indonesia is characterized by high complexity involving 

multidimensional risks, ranging from technical and economic aspects to regulatory 

uncertainties and environmental issues. This research aims to develop a systematic 

investment decision-making framework to prioritize the selection of Mining 

Business Licenses (IUP) using a Multi-Criteria Decision Making (MCDM) 

approach. The methodology employed in this study is a hybrid approach that 

integrates the Analytic Hierarchy Process (AHP) and the Preference Ranking 

Organization Method for Enrichment Evaluation (PROMETHEE). The AHP 

method is used to determine the importance weights of criteria through pairwise 

comparison, while PROMETHEE is utilized to rank alternatives based on 

dominance relationships between criteria. The developed evaluation criteria cover 

four main aspects: economic (such as profitability and coal quality), technical 

(such as reserves and geological conditions), environmental (such as spatial 

planning compliance), and non-technical (such as business relations). The results 

indicate that the AHP-PROMETHEE integration provides a more objective and 

transparent decision-making justification compared to single financial methods. 

Furthermore, this research contributes a novelty in the form of a web-based, user-

friendly Decision Support System (DSS) to assist industry practitioners in 

evaluating investment alternatives dynamically and in a standardized manner. 

 

Keywords: Coal Mining, Investment, Multi-Criteria Decision Making (MCDM), 

AHP, PROMETHEE. 
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ABSTRAK 

 

Industri pertambangan batubara di Indonesia memiliki kompleksitas tinggi yang 

melibatkan risiko multidimensi, mulai dari aspek teknis, ekonomi, hingga 

ketidakpastian regulasi dan isu lingkungan. Penelitian ini bertujuan untuk 

mengembangkan sebuah kerangka kerja pengambilan keputusan investasi yang 

sistematis guna memprioritaskan pemilihan Izin Usaha Pertambangan (IUP) 

dengan menggunakan pendekatan Multi-Criteria Decision Making (MCDM). 

Metodologi yang digunakan dalam penelitian ini adalah pendekatan hibrida yang 

mengintegrasikan metode Analytic Hierarchy Process (AHP) dan Preference 

Ranking Organization Method for Enrichment Evaluation (PROMETHEE). 

Metode AHP digunakan untuk menentukan bobot kepentingan antar kriteria 

melalui perbandingan berpasangan (pairwise comparison), sementara 

PROMETHEE digunakan untuk melakukan pemeringkatan alternatif berdasarkan 

hubungan dominasi antar kriteria. Kriteria evaluasi yang dikembangkan mencakup 

empat aspek utama: ekonomis (seperti profitabilitas dan kualitas batubara), teknis 

(seperti cadangan dan kondisi geologi), lingkungan (seperti kesesuaian tata ruang), 

dan non-teknis (seperti relasi bisnis). Hasil penelitian menunjukkan bahwa integrasi 

AHP-PROMETHEE mampu memberikan justifikasi pengambilan keputusan yang 

lebih objektif dan transparan dibandingkan metode finansial tunggal. Selain itu, 

penelitian ini menghasilkan kebaruan (novelty) berupa pengembangan sistem 

pendukung keputusan (Decision Support System) berbasis web yang bersifat user-

friendly untuk membantu praktisi industri dalam mengevaluasi alternatif investasi 

secara dinamis dan terstandarisasi. 

 

Kata Kunci: Pertambangan Batubara, Investasi, Pengambilan Keputusan Multi-

Kriteria (MCDM), AHP, PROMETHEE. 
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