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ABSTRAK

HANIFA HUSNA SABILA. Perancangan Sistem Pencatatan Atribut
Keberlanjutan dan Otomatisasi Proof of Sustainability Sustainable Aviation Fuel
berbasis Blockchain. Dibimbing oleh FARAH FAHMA dan YANDRA
ARKEMAN.

Peningkatan pemanfaatan Sustainable Aviation Fuel (SAF) mendorong
kebutuhan pengelolaan atribut keberlanjutan yang akurat dan dapat ditelusuri untuk
memenuhi persyaratan sertifikasi ISCC. Namun, pencatatan atribut keberlanjutan
dan penerbitan Proof of Sustainability (PoS) pada rantai pasok SAF masih
melibatkan berbagai sumber data dan proses manual yang berpotensi menimbulkan
inkonsistensi data serta menurunkan efisiensi proses bisnis. Penelitian ini bertujuan
merancang sistem pencatatan atribut keberlanjutan SAF yang terintegrasi dengan
data operasional, mengotomatisasi penerbitan PoS, dan menerapkan teknologi
blockchain untuk mendukung traceability, integritas data, dan validasi dokumen
keberlanjutan. Metode yang digunakan meliputi analisis kebutuhan, perancangan
sistem, pengembangan aplikasi berbasis web, serta implementasi blockchain
Hyperledger Fabric. Sistem yang dikembangkan mampu mencatat atribut
keberlanjutan pada setiap tahapan rantai pasok downstream SAF, mengotomatisasi
proses penerbitan PoS, dan menyediakan mekanisme traceability berbasis nomor
batch dan Transaction 1D. Hasil pengujian menunjukkan seluruh fungsi sistem
berjalan sesuai kebutuhan dan memperoleh tingkat penerimaan pengguna sebesar
97.,73%. Selain itu, waktu penerbitan PoS berkurang dari 90 menit menjadi 5 menit,
sehingga meningkatkan efisiensi proses sebesar 94,44%. Sistem yang
dikembangkan berpotensi mendukung pengelolaan atribut keberlanjutan SAF
secara lebih terintegrasi, transparan, dan andal.

Kata kunci: Sustainable Aviation Fuel, atribut keberlanjutan, blockchain, Proof of
Sustainability, ketertelusuran



ABSTRACT

HANIFA HUSNA SABILA. Design of a Blockchain-Based Sustainability
Attribute Recording and Proof of Sustainability Automation System for Sustainable
Aviation Fuel. Supervised by FARAH FAHMA and YANDRA ARKEMAN.

The growing adoption of Sustainable Aviation Fuel (SAF) has increased the
need for accurate and traceable management of sustainability attributes to comply
with ISCC certification requirements. However, sustainability attribute recording
and Proof of Sustainability (PoS) issuance within the SAF supply chain still rely on
multiple data sources and manual processes, which may lead to data inconsistencies
and reduced operational efficiency. This study aims to design an information
system for recording sustainability attributes integrated with operational data,
automate the PoS issuance process, and implement Hyperledger Fabric to support
traceability, data integrity, and document validation. The research methodology
included requirements analysis, system design, web-based application development,
and Hyperledger Fabric implementation. The developed system enables
sustainability attribute recording across the downstream SAF supply chain,
automates PoS generation, and provides a traceability mechanism based on batch
numbers and Transaction IDs. The testing results showed that all system functions
operated as intended and achieved a User Acceptance Test (UAT) score of 97.73%.
In addition, the PoS issuance time was reduced from 90 minutes to 5 minutes,
resulting in a 94.44% improvement in process efficiency. The proposed system has
the potential to improve the integration, transparency, and reliability of
sustainability attribute management across the SAF supply chain.

Keywords: Sustainable Aviation Fuel, sustainability attributes, blockchain, Proof
of Sustainability, traceability
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