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ABSTRAK 

 

Theodora Chyntia Alssya Milano C, Program Studi Teknik Industri S-1, Fakultas 

Teknologi Industri, Institut Teknologi Nasional Malang, Januari 2026, Perencanaan 

Persediaan Produk Multi-Item Menggunakan Metode Collaborative Planning, Forecasting, 

Replenishment (CPFR) Di UD. Shin Yang. Dosen Pembimbing Dr. Ellysa Nursanti, ST., 

MT dan Sony Haryanto, S.SOS., ST., MT. 

 

UD. Shin Yang sebagai distributor sembako multi-item masih menghadapi 

permasalahan ketidakterpenuhinya permintaan wholesaler yang memicu terjadinya stockout. 

Kondisi ini menunjukkan adanya ketidaksesuaian antara permintaan dan jumlah persediaan 

yang tersedia. Penelitian ini bertujuan untuk menganalisis penerapan metode Collaborative 

Planning, Forecasting, and Replenishment (CPFR) dalam pengendalian persediaan serta 

mengidentifikasi potensi kegagalan pada setiap tahapannya menggunakan metode Failure 

Mode and Effect Analysis (FMEA). Metode CPFR dianalisis pada tiga tahapan utama, yaitu 

collaborative planning, forecasting, dan replenishment. Proses peramalan permintaan 

dilakukan menggunakan metode Single Exponential Smoothing (SES) dan Weighted 

Moving Average (WMA), dengan pemilihan metode terbaik berdasarkan nilai Mean 

Absolute Percentage Error (MAPE). Hasil penelitian menunjukkan bahwa metode SES 

menghasilkan nilai MAPE paling kecil pada seluruh produk yang diteliti sehingga ditetapkan 

sebagai metode peramalan terbaik. Hasil peramalan tersebut kemudian digunakan untuk 

menentukan jumlah kebutuhan persediaan dan perhitungan safety stock dengan tingkat 

layanan 98% untuk meminimalkan risiko stockout. Berdasarkan analisis FMEA, potensi 

kegagalan utama yang memiliki nilai Risk Priority Number (RPN) tertinggi meliputi 

komunikasi perubahan permintaan yang terlambat, ketergantungan pada intuisi, dan 

pengiriman kuantitas yang tidak sesuai order. Hasil penelitian menunjukkan bahwa integrasi 

metode CPFR dan FMEA mampu meningkatkan ketepatan perencanaan persediaan serta 

meminimalkan risiko stockout pada UD. Shin Yang. 

 

Kata Kunci : Perencanaan persediaan, CPFR, FMEA, Peramalan, Stockout, Sembako. 

 

 

 

 

 

 

 

 

 

 

 



 

 

SUMMARY  

 

Theodora Chyntia Alssya Milano C, Industrial Engineering Study Program S-1, Faculty 

of Industrial Technology, National Institute of Technology Malang, January 2026, Multi-

Item Product Inventory Planning Using Collaborative Planning, Forecasting, 

Replenishment (CPFR) Method at UD. Shin Yang. Supervisors Dr. Ellysa Nursanti, ST., MT 

and Sony Haryanto, S.SOS., ST., MT. 

 

UD. Shin Yang, a multi-item grocery distributor, still faces the problem of unfulfilled 

wholesaler demand, which triggers stockouts. This condition indicates a mismatch between 

demand and the amount of available inventory. This study aims to analyze the application of 

the Collaborative Planning, Forecasting, and Replenishment (CPFR) method in inventory 

control and identify potential failures at each stage using the Failure Mode and Effect 

Analysis (FMEA) method. The CPFR method is analyzed in three main stages: collaborative 

planning, forecasting, and replenishment. The demand forecasting process is carried out 

using the Single Exponential Smoothing (SES) and Weighted Moving Average (WMA) 

methods, with the best method selected based on the Mean Absolute Percentage Error 

(MAPE) value. The results show that the SES method produces the smallest MAPE value for 

all products studied, thus being determined as the best forecasting method. The forecasting 

results are then used to determine the amount of inventory requirements and calculate safety 

stock with a service level of 98% to minimize the risk of stockouts. Based on the FMEA 

analysis, the main potential failures with the highest Risk Priority Number (RPN) values 

include late communication of demand changes, reliance on intuition, and delivery of 

quantities that do not match orders. The results of the study indicate that the integration of 

the CPFR and FMEA methods can improve inventory planning accuracy and minimize the 

risk of stockouts at UD. Shin Yang. 

 

Keywords : inventory planning, CPFR, FMEA, forecasting, stockout, staple foods. 
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