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ABSTRAK 

Perancangan Model Sistem Sosio – Teknis Platform Monitoring Ekonomi 

Sirkular Sampah Perkotaan – Studi Kasus Kota Bogor. Dibimbing oleh 

MUHAMMAD SYUKUR SARFAT dan SUPRIHATIN.  

Pengelolaan sampah desentralisasi berbasis Tempat Pengelolaan Sampah 

Reduce, Reuse, Recycle (TPS 3R) di Kota Bogor menghadapi tantangan berupa 

keterbatasan transparansi data, keterlambatan pelaporan, serta tingginya residu 

sampah yang dikirim ke Tempat Pemrosesan Akhir (TPA) Galuga. Penelitian ini 

bertujuan untuk merumuskan model sistem sosio-teknis pengelolaan sampah 

berbasis ekonomi sirkular, memetakan pola interaksi antara Dinas Lingkungan 

Hidup (DLH) Kota Bogor dan Kelompok Swadaya Masyarakat (KSM), serta 

merancang dan mengimplementasikan prototipe platform digital monitoring 

terpadu bernama C-TRACK (Circular Track). Penelitian menggunakan pendekatan 

System Thinking dengan Causal Loop Diagram (CLD), stakeholder mapping 

(Power-Interest Grid), dan tahapan Agile Software Development Life Cycle (SDLC). 

Platform C-TRACK dibangun memanfaatkan teknologi web modern JAMstack 

(React 19, TypeScript, Vite), basis data NoSQL Firebase Firestore, serta arsitektur 

Progressive Web App (PWA) yang mendukung pencatatan data secara luring 

(offline-first). Hasil penelitian menghasilkan prototipe fungsional berkapasitas 17 

modul terintegrasi yang mencakup Command Center Dashboard, sistem deteksi 

anomali kinerja otomatis (peringatan residu > 80%), pemeringkatan TPS berbasis 

skor terbobot multi-dimensi (lingkungan, sirkularitas, ekonomi, sosial), dan 

validasi laporan dua arah. Selain itu, pemodelan integrasi teknologi pengolahan 

sampah plastik multilayer (MLP) menunjukkan potensi pemangkasan residu hingga 

21,55% (2.418,31 kg/hari) dari total residu 11.220,73 kg/hari melalui opsi pirolisis 

dan Refuse-Derived Fuel (RDF). Implementasi platform C-TRACK terbukti 

mampu menutup kesenjangan informasi antara pengelola lapangan dan pengambil 

kebijakan guna mempercepat transformasi ekonomi sirkular perkotaan. 

 

Kata kunci: Ekonomi Sirkular, TPS 3R, Sistem Sosio-Teknis, C-TRACK, 

Offline-First, PWA, TPA Galuga. 
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ABSTRACT 

MUHAMAD RADITYA HAFIZH FALANA. Design of a Socio-Technical 

System Model for a Circular Economy Monitoring Platform for Urban Waste – 

Case Study of Bogor City. Supervised by MUHAMMAD SYUKUR SARFAT and 

SUPRIHATIN. 
Decentralized waste management through Reduce, Reuse, Recycle Waste 

Processing Sites (TPS 3R) in Bogor City faces significant operational challenges, 

including limited data transparency, delayed reporting, and high volumes of residual 

waste dumped into Galuga Landfill. This study aims to formulate a socio-technical 

system model for urban circular economy waste management, map the interaction 

patterns between the Bogor City Environmental Services (DLH) and Community Self-

Reliance Groups (KSM), and design as well as implement an integrated digital 

monitoring platform prototype named C-TRACK (Circular Track). The research 

methodology combines Systems Thinking with Causal Loop Diagrams (CLD), 

stakeholder analysis using the Power-Interest Grid, and the Agile Software 

Development Life Cycle (SDLC). C-TRACK was developed using modern JAMstack 

web technologies (React 19, TypeScript, Vite), Firebase Firestore NoSQL database, 

and Progressive Web App (PWA) architecture supporting offline-first data logging. 

The research yielded a fully functional prototype comprising 17 integrated modules, 

featuring a Command Center Dashboard, automated performance anomaly detection 

(residence rate alerts > 80%), multi-dimensional weighted TPS ranking (environmental, 

circularity, economic, social), and two-way report validation. Furthermore, process 

modeling for multilayer plastic (MLP) waste treatment technology demonstrated a 

potential residual waste reduction of up to 21.55% (2,418.31 kg/day out of 11,220.73 

kg/day) via pyrolysis and Refuse-Derived Fuel (RDF) conversion. The C-TRACK 

platform successfully bridges the information gap between field operators and 

municipal decision-makers to accelerate urban circular economy transformation. 

 
Keywords: Circular Economy, TPS 3R, Socio-Technical Systems, C-TRACK, 

Offline-First, PWA, Galuga Landfill. 
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