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ABSTRACT : Distribution planning and scheduling can affect the timeliness of product delivery and the 

amount of product inventory that will be distributed to consumers. Distribution Requirements Planning is one 

method that can be used to solve problems in a company's distribution activities. This research was conducted 

packed-drinking-water distribution company which is located in Bali, Indonesia. The period used is in 

December 2019 with a distribution process of 27 times. Forecasting is done using data in the period from 

September to November 2019. The results show a comparison that by using the Distribution Requirement 

Planning method the company can save a total distribution cost of IDR. 438,300 or equivalent to 5.66%. 

KEYWORDS: Distribution Planning, Distribution Scheduling, Distribution Requirement Planning (DRP), 

Forecasting, Lot Sizing 
 

I. INTRODUCTION 
Consumers now prefer products in the form of goods or services that offer competitive features from the 

company(Dewi & Suprapti, 2018). The very tight business competition requires good production and 

distribution planning. Good production planning can guarantee the availability of raw materials and a smooth 

production process so that production targets can be achieved(Becker et al., 2016). Good production scheduling 

is necessary to ensure the delivery of products on time and quantity to consumers (Hardi & Sudarso, 2017). 

In most products, the role of distribution and transformation networks is vital. Distribution activities are 

becoming increasingly important with many companies having to make direct deliveries to customers. To create 

a competitive advantage, companies can no longer rely on traditional ways of distributing their 

products(Abdelmotteleb et al., 2018). Distribution greatly determines the increase in the effectiveness and 

efficiency of a company because it involves scheduling and the level of costs required(Noroozi et al., 2018). 

Uncontrolled distribution planning and scheduling can cause major losses for the company and result in 

shortages or excess inventory in the warehouse(Firoozi et al., 2020). Besides, production planning and 

scheduling also affect the timeliness of product delivery to consumers so that complaints can be 

minimized(Ngoc & Nananukul, 2016). The problems most often encountered in this product distribution 

planning and scheduling system are too much product inventory, the product is in the wrong place, poor 

customer service, and lost sales due to out of stock(Rizkya et al., 2019). 

One way to be able to control the distribution process is to prepare supplies as needed(Sembiring et al., 

2019). Inventory can anticipate fluctuations in demand, but it can reduce costs. Inventory planning can be 

disrupted due to poor ongoing information processing (Yasa & Mandala, 2020), the result may be supply-related 

problems. The inventory of goods to be distributed must be managed properly so that no excess or deficiency 

can cause extra costs. Inventory has two costs in it(Reyes et al., 2018). The first is ordering cost and the second 

is carrying cost. To control inventory costs, the amount of inventory must be adjusted according to need. This 

inventory amount adjustment can be done using a method called forecasting(Fertsch, 2017). 

After knowing the exact amount of inventory required, distribution planning and scheduling can be 

carried out(Pangestu, 2017). One of the methods of distribution planning and scheduling is the Distribution 

Requirements Planning (DRP) method(Wahyuningsih & Pradana, 2018). This method aims to plan how many 

products and when the delivery will be made for each distribution channel. Besides, the requirements required in 

one delivery are also considered so that they do not exceed the existing capacity in the company(Rizkya et al., 

2018). The DRP table contains a lot of information that can help produce appropriate distribution planning and 

scheduling(Magdalena & Suli, 2019). The advantage of implementing the DRP method is that it can overcome 

the increasing demand in planning the decision to replenish product stocks(Nugroho et al., 2019). DRP is also 

able to estimate out of stock and plan product inventory to extend the period(Dayanty et al., 2020). 
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CV Amerta Nugraha Dewata is a company engaged in the distribution of drinking water with the Bali 

Water brand. This product from CV Amerta Nugraha Dewata is Reverse Osmosis (RO) water in gallons. CV 

Amerta Nugraha Dewata has a product distribution process starting from an internal distribution between 

factories to warehouses, then distributing the products to their direct consumers who are scattered in the 

Tabanan and Denpasar areas. Companies are required to be able to manage the planning and scheduling of 

distribution activities properly. However, the company still experiences several obstacles, such as the 

incompatibility of the amount of supply with demand and the timeliness of product delivery to consumers, 

which sometimes is not met. This will affect the costs incurred by the company in the process of distributing its 

products. 

The use of the DRP method has been used in various research subjects, such as that done bySuradi et 

al. (2019)andMuttaqinet et al. (2017). From these results, it is known that the DRP method is more efficient and 

effective and can save overall costs compared to the distribution method applied by the company. Besides, 

Hardi & Sudarso (2017)andSinulingga et al. (2016)also shows that the use of the DRP method is able to better 

coordinate distribution activity scheduling planning.Suryana & Faruk (2017) shows that the DRP method has no 

effect on distribution costs but can determine the number of product shipments so that the DRP method can be 

used in the company while still reviewing other factors because it can have a complex impact on the company's 

sustainability. 
 

 
 

Fig. 1 Conceptual framework 

 

 

II. RESEARCH METHODS  
“The first stage in this research is to collect data from the company. The data needed are data on the 

number of company product demand estimates, product inventory data, product ordering cost data, inventory 

storage cost data, and lead time from the company(Sutoni & Agustian, 2017). In the next stage, the data will be 

processed according to the planned sequence of data processing(Fu et al., 2018). The first data processing done 

is forecasting. Several forecasting methods will be used to process product demand forecast data. The results of 

the forecasting will be used to measure the lot (Lot Sizing). After finding the right lot size, data processing using 

the Distribution Requirement Planning method can be carried out. Some of the data that has been previously 

collected are also included in the DRP table(Herdiani & Kustiawan, 2017). The result of DRP table processing 

is a planning of scheduling the company's product distribution activities in one period(Gifari & Suliantoro, 

2018). This research is a descriptive study using a quantitative approach. This research is a case study at CV 

Amerta Nugraha Dewata Tabanan which aims to determine the optimization of planning and scheduling of 

distribution activities in the company using the Distribution Requirement Planning method. This location was 

chosen because there were problems in the form of delays in delivery and unsuitable supplies that could affect 

costs in carrying out distribution activities. This study uses data from September to November 2019 to process 

and search for scheduling planning and total distribution costs for the 31-day period in December 2019. The 

data collection methods used in this study are observation and interviews.” 
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III. RESULTS AND DISCUSSION 
Forecasting 

 
Figure 1 . Forecasting Data Patterns of CV Amerta Nugraha Dewata from September to November 2019 

 

 

It can be concluded that the demand for CV Amerta Nugraha Dewata from September to November 2019 

has a horizontal data pattern. After knowing the shape of the data pattern, what is next is done is to determine 

the forecasting methods to be used. In this study, several forecasting methods were used : the moving average 

method (k = 3, k = 5, and k = 7) and the single exponential smoothing method. Then after getting the forecasting 

calculation, the error or error of each forecasting method will be calculated and the smallest error value will be 

selected. The error calculation method used is MAPE (Mean Absolute Percentage Error), MAD (Mean Absolute 

Deviation), and MSD (Mean Squared Deviation). This forecasting and error calculation process will be carried 

out with the help of Microsoft Excel and Minitab applications. Forecasting calculations using various methods 

are attached in the appendix. The following are the results of the error calculation for each forecasting method. 

 

Table 1. Level of Forecasting Error 

No Forecasting Method MAPE MAD MSD 

1 Moving Average k=3 15.192 6.436 104.101 

2 Moving Average k=5 14.8754 6.0740 97.7792 

3 Moving Average k=7 14.4048 5.8209 89.7899 

4 Single Exponential Smoothing 12.1283 4.7308 72.6795 
 

Based on table 1, it can be seen that the single exponential smoothing method has the smallest MAPE, 

MAD, and MSD values compared to other methods, namely 12.1283; 4,7308; and 72.6795. Therefore, the 

single exponential smoothing method was chosen as the forecasting method that will be used to estimate 

demand in December 2019. In a one week period, the distribution process is only carried out 6 times (off on 

Saturdays). So, the distribution in December 2019 was carried out 27 times.  

Table 2. Demand-Forecast for December 2019 Using the Single Exponential Smoothing Method 
Date Forecast Date Forecast Date Forecast 

1 58 11 58 22 58 

2 58 12 58 23 58 

3 58 13 58 24 58 

4 58 15 58 25 58 

5 58 16 58 26 58 

6 58 17 58 27 58 

8 58 18 58 29 58 

9 58 19 58 30 58 

10 58 20 58 31 58 
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Table 3.Total Lot Sizing Fee for December 2019 

No Lot Sizing Total Cost 

1 Lot for Lot IDR                1.498.700 

2 Fixed Order Quantity  IDR                1.937.000 

3 Economic Order Quantity IDR                1.942.200 

 

The lot for lot method has the smallest total cost compared to other methods, which is IDR 1,498,700. 

Therefore, the lot for lot method was chosen as the lot sizing method used for calculating the company's 

Distribution Requirements Planning in December 2019. 

 

Safety Stock 

Safety stock is an inventory that protects the company from uncertainty in demand, in other words, safety 

stock is the minimum stock that must be available and is only used when the company is in higher demand than 

usual. However, because the lot sizing method that produces the lowest cost is the lot for lot method, the 

procurement of safety stock is not required in the company. Therefore, the amount of safety stock is not 

calculated. 

 

Distribution Requirement Planning 

CV Amerta Nugraha Dewata carried out the distribution process 27 times during December 2019. The 

company consistently distributes 58 gallons of its products spread across various regions. Besides, the company 

orders products 26 times, where one order is 28 gallons, and the rest orders 58 gallons. The company also does 

not have inventory in the warehouse during the period December 2019 except on the 1st, which amounts to 30 

gallons. Based on this explanation, the total distribution costs of CV Amerta Nugraha Dewata using the 

Distribution Requirement Planning method are as follows: 

Total ordering costs  = 17,500 + (28 x 400) + (17500 x 2 x 25) + (58 x 400 x 25)  

= IDR 1,483,700 

Total storage cost  = 30 x 500  

= IDR 15,000 

Distribution costs  = 27 x 215,000  

= IDR 5,805,000 

Total distribution costs  = Total ordering costs + Total storage costs + Distribution costs  

= IDR 1,483,700 + IDR 15,000 + IDR 5,805,000 = IDR 7,303,700 

 

Table 4. Comparison of Total Distribution Costs for December 2019 

 Method used by Company Distribution Requirement Planning 

Order fee IDR 1,125,000  IDR 1,483,700  

Storage costs IDR    812,000  IDR      15,000  

Distribution costs IDR 5,805,000  IDR 5,805,000  

Total IDR 7,742,000  IDR 7,303,700  

The total distribution cost at CV Amerta Nugraha Dewata using the company-owned method is IDR 

7,742,000, with details of the order fee of IDR 1,125,000, a storage fee of IDR 812,000, and a distribution fee of 

IDR 5,805,000. Meanwhile, the total distribution cost using the Distribution Requirement Planning method is 

IDR. 7,303,700, with details of the ordering cost of IDR. 1,483,700, the storage cost of IDR. 15,000, and 

distribution cost of IDR. 5,805,000. Therefore, it can be concluded that the distribution process using the 

Distribution Requirements Planning method can reduce the company's distribution costs by up to 5.66%. 

 

Implications of Research Results 

Based on the results of this study, excess product inventory occurs due to the absence of planning in 

determining distribution capacity. This results in an investment that is embedded in product inventory stored in 

the warehouse and results in increased storage costs or waste. Besides, the inaccuracy of delivery schedules on 

the predetermined paths makes the distribution process not run as planned. This research responds to this 

problem through the application of the Distribution Requirements Planning (DRP) system starting from the 

forecasting process and lot sizing into the distribution process. 

In the forecasting process, it can be seen that the company's gross needs in the calculated period are 

related to the products to be distributed. This gross need can be determined by using product demand data in the 

previous period. After the forecasting process, what is next is done is the lot sizing process. The lot sizing 

process is carried out to determine the description for the company regarding how many products must be 

ordered so that distribution needs are met and there is no excess or shortage of inventory. After knowing how 

many gross needs and also the number of products that must be ordered every time you place an order, then 
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what is next is done is to determine the safety stock. However, because the lot sizing method used is the lot for 

lot method, safety stock is not needed and is not calculated. 

The final process of the DRP in this study is to enter all the necessary data into the DRP table which is 

then calculated and produces a product distribution schedule to consumers. In this process, the company can 

find out the right time to place an order for products to the factory along with all distribution scheduling to 

consumers. After knowing the number of products every time you place an order, how many times you place an 

order for products, how much inventory is in the warehouse, and how many times do the distribution process, 

you can calculate the total distribution cost. Furthermore, the results of the calculation of the total distribution 

costs using the DRP method and the total distribution costs using the company-owned method can be compared. 

 

IV. CONCLUSION 

“Determination of the gross drinking water needs of Bali Water which is carried out by the company 

has not used the correct forecasting method so that the company cannot accurately estimate market demand. By 

using the forecasting method, namely the Moving Average method (k = 3, k = 5, and k = 7), and the Single 

Exponential Smoothing method, it can be estimated that market demand with accuracy or the smallest error can 

be estimated. After the calculation of forecasting using the two methods mentioned above, the Single 

Exponential Smoothing method was chosen to be the most appropriate method to be used as a forecasting 

method in the company because it has the smallest standard error. The lot sizing process or determining the size 

of the order in this study uses three lot sizing methods, namely Lot For Lot, Fixed Order Quantity, and 

Economic Order Quantity. After calculating the lot sizing using the three methods mentioned above, the Lot For 

Lot method becomes the method with the smallest total cost of IDR 1,498,700. The Lot For Lot method was 

chosen to be the most appropriate method to be applied in the company and can provide cost savings for the 

company. Companies that have used the lot for lot method do not require product storage or safety stock to 

reduce storage costs. After calculating the distribution costs of the company using the DRP method, it is known 

that the total cost generated by using the DRP method has a difference of 5.66% compared to the method used 

by the company” 

“CV Amerta Nugraha Dewata should do demand forecasting using the Single Exponential Smoothing 

method for the process of determining the gross need for its gallon drinking water products. This is intended as a 

guide for companies in the process of determining the capacity of orders at the factory following the demands 

and needs so that there is no excess or shortage of product inventory. CV Amerta Nugraha Dewata should also 

use the right lot sizing method to determine the size of the order for Bali Water gallon drinking water products. 

The results of this study provide suggestions and input for companies to use the Lot For Lot method as a method 

of determining the correct order size or product lot size. CV Amerta Nugraha Dewata should not have inventory 

or safety stock in the warehouse to reduce storage costs at the company. This is because by using the Lot For 

Lot method the company is expected not to have products stored in warehouses.” 

“For further research, it can be carried out at different companies by adding or replacing forecasting 

methods and lot sizing as a comparison to determine which method is better in streamlining the total cost of 

distribution.” 

REFERENCES 
[1] Abdelmotteleb, I., Gómez, T., Ávila, J. P. C., & Reneses, J. (2018). Designing Efficient Distribution 

Network Charges In The Context Of Active Customers. Applied Energy, 210(1), 815-826. 

[2] Becker, J., Görke, M., Felix, C., & Schmidt, M. (2016). Model-Based Potential Analysis of the 

Distribution Logistics: A Case Study. Production Planning & Control, 27(9), 698–707. 

[3] Dayanty, A., Firdaus, M. A., Meiriza, A., Indah, D. R., & Heryanto, A. (2020). Implementation of 

Distribution Requirement Planning in the Subsidized Fertilizer Management System. Atlantis Press, 

1(5), 532–538. 

[4] Dewi, P. S. A., & Suprapti, N. W. S. (2018). Membangun Loyalitas Pelanggan Melalui Kepuasan Yang 

Dipengaruhi Oleh Kualitas Produk, Persepsi Harga Dan Citra Merek (Studi Pada Produk Smartphone 

Merek Oppo). Matrik : Jurnal Manajemen, Strategi Bisnis Dan Kewirausahaan, 12(2), 87–98. 

[5] Fertsch, M. (2017). Developing a Timetable for Radiant and Circular Transport Organization with 

Implementation of the Transportation Requirements Planning Method. Logistics and Transport, 35(1), 

1. 

[6] Firoozi, M., Babai, M. Z., Klibi, W., & Ducq, Y. (2020). Distribution Planning For Multi-Echelon 

Networks Considering Multiple Sourcing and Lateral Transshipments. International Journal of 

Production Research, 58(7), 1968–1986. 

[7] Fu, L. L., Aloulou, M. A., & Artigues, C. (2018). Integrated Production and Outbound Distribution 

Scheduling Problems With Job Release Dates And Deadlines. Journal of Scheduling, 21(4), 443–460. 

[8] Gifari, A. R., & Suliantoro, H. (2018). Penjadwalan Lifting Produk Premium-88 dan Pertamax-92 

Menggunakan Metode Distribution Requirement Planning (DRP) dalam Mengantisipasi Peramalan 

https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&ved=0ahUKEwisoNzu5uXYAhURTI8KHWUaB7UQFgg9MAM&url=http%3A%2F%2Fworldscholars.org%2Findex.php%2Fajhss%2Findex&usg=AOvVaw2erCZX4vmf5vbEAz4HYPXA


American Journal of Humanities and Social Sciences Research (AJHSSR) 2021 
 

A J H S S R  J o u r n a l                 P a g e  | 616 

Demand per Periode Maret-April 2016. Industrial Engineering Online Journal, 7(2), 1. 

[9] Hardi, S., & Sudarso, I. (2017). Analisis Simulated Annealing (SA) Dan Rancang Bangun Sistem 

Penjadwalan Aktivitas Distribusi Dengan Menggunakan Distribution Requirement Planning (DRP). 

Seminar Nasional IENACO, 595–601. https://doi.org/10.1093/oseo/instance.00218336 

[10] Herdiani, L., & Kustiawan, R. (2017). Penjadwalan Distribusi Produk Larutan Kaki Tiga 

Menggunakan Distribution Requirement Planning (DRP) Di PT. Duta Lestari Sentratama Bandung. 

Jurnal Transportasi Multimoda, 13(1), 41–52. 

[11] Magdalena, R., & Suli, T. (2019). Forecasting Methods and Implementation of DRP (Distribution 

Requirement Planning) Methods in Determining the Master Production Schedule. IOP Publishing, 

528(1), 1. 

[12] Muttaqin, M. B., Martini, S., & Aurachman, R. (2017). Perancangan Dan Penjadwalan Aktivitas 

Distribusi Household Product Menggunakan Metode Distribusi Requirement Planning (DRP) Di PT. 

XYZ Untuk Menyelaraskan Pengiriman Produk Ke Ritel. Jurnal Rekayasa Sistem & Industri (JRSI), 

4(01), 56–61. https://doi.org/10.25124/jrsi.v4i01.210 

[13] Ngoc, M. H., & Nananukul, N. (2016). Integrated Production and Distribution with Perishability 

Management in Logistics System. International Conference on Trends in Multidisciplinary Business 

and Economic Research, 1(1), 1. 

[14] Noroozi, A., Mazdeh, M. M., Heydari, M., & Rasti-Barzoki, M. (2018). Coordinating Order 

Acceptance and Integrated Production-Distribution Scheduling With Batch Delivery Considering Third 

Party Logistics Distribution. Journal of Manufacturing Systems, 46(1), 29–45. 

[15] Nugroho, M., Ellianto, M. S. D., & Nurcahyo, Y. E. (2019). Planning and Implementation Enterprise 

Resource Planning Module Distribution Management Using the Methods of Distribution Requirement 

Planning in Msmes UD Adhi Teknik. International Review of Management and Marketing, 1(1), 1. 

https://doi.org/https://doi.org/10.32479/irmm.8092 

[16] Pangestu, Y. (2017). Implementasi Distribution Requirement Planning Pada PT. Arta Boga Cemerlang 

Surabaya. CALYPTRA, 6(2), 892–909. 

[17] Reyes, J., Morales, L., Aldas, D., Quilligana, A., Toasa, R., & Reyes, R. (2018). Applying Lean 

Manufacturing Techniques to Distribution Requirements Planning in Ecuadorian Flour Industry. IEEE, 

10(1), 1. 

[18] Rizkya, I., Hidayati, J., Tambunan, M. M., & Utaminingrum, J. (2019). Delivery Lot Size Optimization 

and Schedule of Shipment in Distribution Centre. Materials Science and Engineering, 648(1), 012005. 

[19] Rizkya, I., Syahputri, K., Sari, R. M., Siregar, I., & Tambunan, M. M. (2018). DRP: Joint Requirement 

Planning in Distribution Centre and Manufacturing. IOP Conference Series: Materials Science and 

Engineering, 434(1), 122. 

[20] Sembiring, N., Sinaga, T. S., & Ayuningthias, J. (2019). Increasing Service Systems in Network 

Distribution. Journal of Physics, 1230(1), 012045. 

[21] Sinulingga, S., Matondang, N., & Daulay, D. S. H. (2018). Perancangan Konsep Distribution Resource 

Planning (DRP) Dalam Mendukung Sistem Supply Chain Management (SCM) Pada PT. XYZ. Jurnal 

Sistem Teknik Industri, 18(1), 31–35. https://doi.org/10.32734/jsti.v18i1.336 

[22] Suradi, Haslindah, A., Putra, M. A. B., & Ramadhani, N. (2019). Optimasi Pendistribusian Produk 

Dengan Menggunakan Metode Distribution Requirement Planning (DRP) (Studi Kasus Di PT. 

Makassar Te’ne). ILTEK : Jurnal Teknologi, 14(01), 9–14. https://doi.org/10.31227/osf.io/nuehv 

[23] Sutoni, A., & Agustian, D. (2017). Penjadwalan Pengiriman Produk Kaos Oleh CV Chronicle Mart 

Kepada Sub Distributor Cianjur Dengan Mengunakan Metoda DRP (Distribution Requirement 

Planning). Jurnal Manajeman Industri Dan Logistik, 1(2), 1. 

[24] Wahyuningsih, D., & Pradana, H. A. (2018). Prediction of The Needs of Industrial Oil Fuels with The 

Implementation of Distribution Requirement Planning (DRP). 3rd International Conference on 

Information Technology, Information System and Electrical Engineering (ICITISEE), 1(1), 304–307. 

[25] Yasa, I. M. S., & Mandala, K. (2020). Material Requirement Planning Untuk Memenuhi Produksi Pada 

CV. Bangun Cipta Artha Di Badung. E-Jurnal Manajemen, 9(2), 426–445. 

 

https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&ved=0ahUKEwisoNzu5uXYAhURTI8KHWUaB7UQFgg9MAM&url=http%3A%2F%2Fworldscholars.org%2Findex.php%2Fajhss%2Findex&usg=AOvVaw2erCZX4vmf5vbEAz4HYPXA

