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Abstract: Material inventory planning is needed in the indastworld to advance a business because it widdcafthe
costs incurred, the production process, and thigpgenerated by the company. The company hastdem that occurs
when the control of raw material inventory couldnbere optimal. It recorded that throughout 2021633,18 meters of
fabric pants were stored in warehousgss is influenced by several factors, including tralculation of safety stock,
lead time due to uncertain logistics and the seleadf methods that have not been maximiZEge novelty of this
research is that it discusses inventory planning,nhethods used are Silver Meal Algorithm and thegkiér Whitin
Algorithm. Data processed is on demand for clodmsjeans throughout 2021. The results show teaBtler Meal is
suitable for five materials, and the Wagner Whaigorithm is on one material. Companies can usé bogthods for
each raw material. Nevertheless, it is more optifhnttle company utilizes only one method for prasuent of raw
materials, the Silver Meal because when it is usdtie long term, the cost of raw materials is ldesn the Wagner
Whitin Algorithm. The Siler Meal’s total inventoigost is Rp. 138.281.497, and the Wagner Whitin Atgm is Rp.
170.010.097.

1 Introduction inventory. Material inventory planning is neededan
The business world continues to experienc@dustry to develop its business because it wittcifthe

developments in meeting the various needs of coasumCosts incurred, the production process, and thditpro
who continue to grow and are competent in choosingt ~ 9enerated by the company [4]. _

they need. Consumers in the middle to upper classya This company is an industrial company in the gatmen
look for good quality at a more affordable price. fieet Sector and has exported to various countries. Gatits
consumers' needs and desires, companies must haveadd jeans are products that are always ordered by
Optima| Supp|y of raw materials. Therefore, a compa consumers, even thOUgh the demand is dynamic. fem
must have suitable raw materials in an inventonyt[m results of the interviews, it is known that one thé
system [1]. Inventory is part of a company thayplavital Problems faced by the company is controlling the
role in a business operation’ S0 a company is agkmjfry avallablllty of raw materials that could be moret_ima!.

out the management that can help the company'sticored  The high inventory in the warehouse causes anaseri
that occur in inventory management to achieve #sired  Storage costs in the warehouse and the comparmfisspr
goals. Inventory management is of utmost importguaze  are not optimal. Throughout 2021, it was recordeat t
of a company that produces a product, with inventor33.647,18 meters of fabric pants were stored in
management, stock balance can be achieved withd@rehouses, and this led to an increase in the afost
excess stock and shortage of stock [2]. A compamgs Procuring these raw materials. Fabric is the primamw
effective inventory management so that the commamy Material for the production of trousers and je@&yemand
conduct a seamless production process to enable fRe the company constantly changes every month. The
sustainability of company processes [3]. The inéehd demand function depends on the marketing and opest
purpose is to minimize the Company's costs to obits activities of the company. Several factors thaeetfthe
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demand function include price, rebate, lead tinpace, 1.2 Forecasting

quality, and advertising [5]. In other words, theagtity of ~ Forecasting is the art or science of predictindthere.
demand is dynamic, but the company uses a stafiis can be done by projecting historical data itite
inventory method. This is the cause of overstock. future with a form-systematic model. Alternatively,

Forecasting is very important and widely used arev could be by using a combination of mathematical etd
stage of the supply chain from supplier to customethat are adjusted to the reasonable judgment cirmager
Including the problems in meeting consumer demahd. [1]. Types of forecasting methods (1), (2), (3), (8), (6),
dynamic quantity of demand for raw materials makeg):
companies need to apply forecasting methods. Good «  Forecastingingle moving averagd ?]
forecasting helps companies take the right polisieh as
determining how many items to produce and how to se Ft =
target inventory levels to minimize stockouts seeimory
storage costs can be reduced [6].

At—1+At—2++Ap

1)

» Forecasting single exponential smoothing

Dwiputranti and Gandara conduct research with the Ft=F; + (@ (A; — F_y) 2)
aim of reducing consumer demand stockout fluctuatio «  Forecasting the weight-moving average
and minimizing costs incurred during one periodsé&hon
the results of the study, it was found that theesiflour Ft=WA_; + WA, + ..+ WA _, 3)
method can minimize the total cost of procurement b i
saving Rp. 26,773,013 or 4.15% [7]. *  Forecasting error

Usman, in his research with the intention of avaydi S IAt—Ft|
excess or shortages of raw materials, such asadseth MAD = (4)
periods previously. The result of this researchthis )

Wagner Algorithm method Within is the best proposed MSE =2 (5)
method because of the high cost of inventory thestmo !
efficient use of Rp. 11,533,000 [8]. MFE =ZAtFt (6)

Azwir explained in his research that the consigrimen n
stock and mix strategy 4P methods are most suitfable MAPE _ 3100 |At - Ftjl/Ay )
solving inventory problems. This study obtaineeerdase o B n
in inventory value by 26%, and the amount of stoclescription:
decreased from 149 days to 98 days [9]. Ft = forecast,

Fadhil, in his research, implemented the Min-Mat = actual demand.
stock method to solve inventory problems and th . .

Waterfall method as an inventory in%/orr?"nation syst&his 13 The methods Silver Meal Algorithm and

research succeeded in cutting inventory costs @ th Wagner Whitin Algorithm

company and managing inventory records in a undisd The Silver Meal focuses on the lot size that can
centralized way [10]. minimize total cost per period, where the lot size

In this study, the company still uses the statieitiory Obtained by adding up the needs of several corigecut
method, which causes overstock, so two methods digriods as a tentative lot size (8) [13].

applied. The best method is chosen based on thedest 1
inventory. K(m) =— (A+ hD, + 2hD5 + - + nhDy,) (8)

1.1 Inventory Wagner Whitin Algorithm (AWW) This technique
The term "inventory" refers to the materials, paarsd ~ attempts to determine the optimum lot size by eataig
materials-in-progress that a corporation has omifiana all order quantities to meet the net requirements the
production process as well as the final components Whole planning horizon. The math from AWW is "eletja
products that are accessible to satisfy orders frofd achieve this goal without actually having to sider,
component customers at any moment. Inventory is &Recifically, every possible strategy. This is &ison to
activity that includes the company's goods thatraemded the lot size for the previously used net requiremen
to be sold within a certain time frame, as weliraentory ~ schedule (9), (10), (11) [14].
of goods that are still being produced and raw risdsethat

are awaiting use in the production process. Inugrias a Qee = Xic=c Di ©)
very important function to support operational Gomty Zee = C+hYC (Qu — Q) for 1<c<e<N  (10)
company. This function is to provide a choice obg®in -
order to meet demand customers, to separate sstagalk fe = Min {Zce + fc-1}forc=1, 2, ... , e (11)
of the production process, to take advantage froBescription:
discounted quantities, and does not avoid inflajidr. A = order cost,

D = total demand,

h = holding cost.
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14  Safety stock e Calculating inventory planning costs using the
Dealing with lot sizing in inventory is increasiggl Wagner Within Algorithm (equations 9, 10, 11),

complicated because of requests. Uncertainty inadeéim «  Calculating safetgtock,

can occur because it is influenced by various factach

as weather, the economy, market competition, to the SS=ZxoxvVL (12)

reliability of suppliers. From the time an itemdedered  Description:

until it is delivered, it might take anywhere fromfew SS = safety stock,

hours to several months. The lead time is the amolin zZ = service level,

time between placing an order and when the products = standard deviation,

actually arrive. The availability of the items atde | =lead time.

distance between the buyer and the supplier habig a

impact on the waiting time. Due to the grace persadety * Comparing calculation costs with the company

stock, or inventory set aside for needs while dangithe Holding costs consist of maintenance costs, warghou

delivery of the items, is important. To deal witendand electricity costs, and warehouse keeper salarieghvare

uncertainty, safety stock has been employed extelysiA  calculated based on the capacity of the warehowbseach

level of item, also known as a stock keeping uBKl), raw material.

known as safety stock is kept in a warehouse toagen

unforeseen demand [15]. Table 1 Holding cost

Safety stock is a unit of inventory that is conglfan Mle;;ebr:iacls Cost/Unlt/6lv5|<;nth (Rp)

present in a business to prepare for demand \ar@atnd Yarn 1.46(

prevent stockouts. Meanwhile, safety stock (sasébgk) Zippel 1.26(

is an additional inventory stored to protect adains

variations in sales levels or more recently in niacturing The cost of messages for the procurement of raw

or delivery [16,17]. materials is the total telephone, administratived a
shipping costs for each raw material. The procurdgroé

2 Methodology raw materials for fabric is Rp. 6.800.000, yarn aipper

This study includes quantitative research using Rp. 1.500.000. The following are the detailstlé
historical data on demand for cloth pants and jéeom  pooking fees made by PT. XYZ

January 2021 to June 2022. Other data were obté&ioed

interviews with this company. Table 2 Ordering cost
After all the data is collected, the data is preeeisby Ordering Cost Cost
following these steps: Administration Fe Rp. 150.00

Telephon Rp. 150.00
Shipping cost Fabri¢ Rp. 6.500.000
Shipping cost Yar | Rp. 1.200.00
Shipping cost Zipp¢ | Rp.1.200.00

» Forecasting single moving average (equation 1),

» Forecasting single exponential smoothing (equation
2),

» Forecasting the weight moving average (equation 3),

» Calculation of forecasting error (equation 4, 5/%, 3 Result and discussion
* Calculate inventory costs which include orderingg1  Forecasting

costs (A) and holding costs (h), _ _ From the forecast error rate calculation, the metho
*  Calculating inventory planning costs using the &ilv chosen for the demand for cloth pants and jeartbeis
Meal (equation 8), weight moving average because it has a minor eaioe.

The following forecast results from cloth pants geshs.

Table 3 Raw Material need for cloth pants

Period Fabric (Meters) | Yarn (Rolls) | Zipper (Pieces)
July 202: 5615. 42¢ 400C
August 202 5572.¢ 424 400C
September 2022 5222.8 396 3700
October 202 4334.. 32¢ 310C
November 202 4750.¢ 36C 340C
December 20z 6579.: 50C 470C
January 20z 6270.: 47¢€ 450C
February 2023 6509.7 492 4600
March 202: 6786.. 51€ 480C
April 2022 6613.: 50C 470C
May 202! 5795.¢ 44C 410C
June 202 5397.: 40¢ 380C

Total 69447.2 5268 49500
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Figure 1 Materials needs for cloth pants
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Table 4 Raw Material needs for jeans

Period Fabric (Meters) | Yarn (Rolls) | Zipper (Pieces)
July 202: 2641.69. 20¢ 190c
August 202 3122.00. 244 230(
September 20: 2439.68. 192 180(¢
October 202 2072.38 164 150¢
November 202 2237.66! 17¢ 160(
December 20z 1918.40! 152 140(¢
January 20z 2305.47 18C 170
February 202 2215.06 17¢ 160(
March 202: 2055.43! 164 150(
April 202 1925.46! 152 140(¢
May 202! 1997.51! 15€ 150(
June 202 2284.28 18C 170C¢

Total 27215.088 2144 19900
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Figure 2 Materials

3.2 Safety stock

An additional inventory known as "safety stockképt
on hand to guard against or sustain the risk oferiat
shortages (stock out).
calculations, the six different categories of raatenials
were given safety stock. The quantity of safetglstwill

needs for jeans

Additional orders are made when the average cost of
the second period is still less than the average afothe
first period. Suppose the cost of ordering the sdq®riod

Using the findings of thés higher than that of ordering the first periauttat case,

the calculation is carried out as before, starsiggin with
the previous period. Meanwhile, the Wagner Whitin

vary depending on a number of factors, including thAlgorithm aims to find the most optimal alternatas@ong

volume of orders, the degree of service, and the tiene.
Based on the calculation results, different safdtycks
were obtained for the six types of raw materialsnaly

283.86 meters for fabric trousers. The company inage
a minimum inventory of 283.86 meters of fabric gatat
anticipate raw material shortages in the produgirocess.
Similarly, twenty rolls of yarn for fabric pants thisafety
stock, 200 pieces of zippers for fabric pants, 3@4neters
of jeans fabric, eight rolls of yarn for jeans, d pieces
of jeans zippers. The size of the safety stock eélbend
on several things, such as order frequency, sefgicsl

used, and lead time.

all existing alternatives. This method's stageduife
calculating all alternative orders based on thépetf we
have obtained the results of alternative calcutatiche
next step is to find the lowest cost for each mkrithen
the lowest cost from each period becomes a referemc
determine how many times to order from each item.

In comparison to the total inventory cost supplsd
the company, calculations using the suggested appes
Wagner Whitin Algorithm and Silver Meal Algorithm
produced a minimum total inventory cost. The idedier
quantity utilizing the two recommended techniquesich
is smaller than the total cost of inventory, shatlve
difference in the overall cost of the company'ssimery

Table 5 Safety stock with the proposed method. The results differ frame t
Materials Safety Stock company's total inventory expenses since the optindar
Fabric Pants| 283.86 metefs quantity will lower the ordering cost, which ishat high.
Yarn Fabric | twenty rolls The table below shows the prices for the two arel th
Zipper Fabric| 200 pieces company's procedures.
Fabric Jeans| 124.56 meters
Yarn Jeans | eight rolls Table 6 Comparison of total inventory cost
Zipper Jeans| 100 pieces _ : Total Inventory Cost
Materials Silver Meal Company’s
. (Rp) | AWWRP) | (Rp)
33 Inventoryplanning Fabric Pan | 66.838.881, | 72.329.250, | 99.447.53
Inventory planning calculation uses two methody varn Fabrii | 7.418 54 11.313.22 | 16.359.26
Silver Meal and Wagner Whitin Algorithm. These twd Zipper Fabri| 7.794.34 11.357.02 15.402.96
methods determine which produces the lowest invgntg Fabric Jeand 47.029.416/3  66.421.726,9 56.338.048,6
cost, and the Silver Meal determines the average p&r Yarn Jear 4.956.401 5.571.94 7.113.98
period. Zipper Jear |  4.243.92 3.016.94 7.974.50
Total 138.281.497,4 170.010.097| 202.636.284,6
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Comparison of Costs
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Figure 3 Comparison of costs

Table 6 and figure 3 show differences in total sostmaterial times four ordering, jeans thread zipper times
using the three methods. The company's calculadsuits and ordering jeans two times. Method Wagner WHitie
are more expensive than the two tested methodselpamalgorithm generates a total inventory cost thahigher
the Silver Meal Algorithm and the Wagner Whitinthan the Silver Meal but lower than the company's
Algorithm. approach because to the small order interval wiih t
The computation yields Silver Meal have a nomindrequency of ordering fabric four times for parfishric
total inventory cost than the Wagner Whitin Algbnit pants for two times ordering, zipper cloth pantdeced
method, and this is influenced by ordering costd artwo times, jeans fabric material eight ordered sinamd
storage costs. Although storage costs using thendéfagjeans one time. As for the zipper of jeans, onenigimade
Whitin Algorithm are, on average, smaller than 8ilwer so that the costs incurred are smaller than theiSMeal
Meal, the ordering costs using the Wagner WhitiMethod.
Algorithm are more significant than the Silver Meal Companies can use both methods for each raw materia
method. However, it is more optimal if the company utilizienly
Based on the results of the calculations, the moshe method for the procurement of raw materials)eip
recommended and suitable method is to be appli®T at the Silver Meal Method because when used in thg lon
using the two proposed methods. XYZ is a Meal far t term, the costs incurred for the procurement of raw
raw material for making cloth pants, fabric jeaheedd materials are lower than the Wagner Whitin Algarith
Silver. As for the zipper of jeans method, usirgWagner method. This research can be developed again ahtit
Whitin Algorithm is more optimal. However, it is m® time of the material so that it can maximize thésting
optimal if the company utilizes only one method foe inventory so that there is no dead stock. For &irth
procurement of raw materials, namely the Silver IMeaesearch, it is necessary to add research objedisat
Method because when used in the long term, thes cofbcus on just 2 products so that the results obthisre
incurred for the procurement of raw materials aneer more optimal for the company. because the morectshje
than the Wagner Whitin Algorithm method. that are predicted, the smaller the percentageretcést
error.
4 Conclusions
The conclusion of this study is the result of datAcknowledgement _
processing that has been carried out to answeesiearch The author would like to express gratitude to Labany of
objectives. The company experienced an increase iltegrated — Manufacturing — System,  Universitas
storage costs because it did not take into accsafiety Hasanuddin, Faculty of Engineering, Department of
stock and did not choose a method that was notapti Industrial Engineering.
The company procures its inventory the use of FQedker
Quantity with the order quantity of raw materialsr f References
making as much as 5000 pieces of pants per order. [1] RACHMAN, R.: Penerapan Metode Moving Aver:
Ordering technique (lot size) using two methods, dan Exponential Smoothing pada Peramalan Pro
namely the Silver Meal produces a total inventast¢hat Industri GarmentJurnal Informatika, Vol. 2018, pp
is smaller than the Wagner Whitin Algorithm excémt 211-220, 2018. (Original in Indones
zipper jeans small order interval with a frequerafy [2] GALA, R.C., NAVA, L.F.C., CUEVAS, H.A.V.
ordering fabric pants six times, thread for falpants for SOSA, L.J.R.: Application of Periodic Revis
three times, zipper fabric five times ordering ngdabric Inventories Model in a Typical Mexican Fa

~ 595~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica - International Scientific Journal about Logistics
Volume: 10 2023 Issue: 4 Pages: 589-596 ISSN 1339-5629

Inventory planning of raw material using Silver Meal and Wagner Whitin Algorithm
Sapta Asmal, Deni Kurniawan, A. Besse Riyani Indah, A. Muhammad Anshar, Suradi Suradi

Company,Acta logidica, Vol. 8, No. 1, pp. 236, [11] TAMODIA, W.: Evalusi Penerapan Siste

2021. https://doi.org/10.22306/al.v8il.: Pengendalian Intern untuk Persediaan Bs
[3] TEPLICKA, K., CULKOVA, K.. Using of Dagangan pada PT. Laris Manis Utama Cal
Optimizing Methods in Inventory Management of Manado,Jurnal EMBA, Vol. 1, No. 3, pp. 2(®9,
Company,Acta logigtica, Vol. 7, No. 1, pp. &6, 2013. https://doi.org/10.35794/emba.1.3.2013.:
2020. https://doi.org/10.22306/al.v7il.1! (Original in Indonesic
[4] SULAIMAN, F., NANDA.: Pengendalian Persedic [12] AULIASARI, K., KERTANINGTYAS, M.,
Bahan Baku dengan Menggunakan Metode EOQ KRISWANTO, M.: Penerapan Metode Peram:
UD. Adi Mabel, Jurnal Teknovas, Vol. 2015, pp. 1- untuk Identifikasi Potensi Permintaan Konsun
11, 2015. (Original in Indones Informatics Journal, Vol. 4, No. 3, pp. 12129,
[5] TERZI, M., OUAZENE, A.Y., YALAOUI, A, 2019. (Original in Indonesi
YALAOUI, F.: Lot-sizing and Pricing Decisiol [13] WOHOS, L.P., MANDANGI, R.J.M,
Under Attraction Demand Models and Multhanne WALANGITAN, D.R.O.: Pengendalian Materi
Environment: New Efficient Formulatio@perations Proyek dengan Metode Material Requiren
Research Perspectives, Vol. 10, pp. 10-269, 2023 Planning Pada Pembangunan Star Square Ma
[6] SAHIN, M., ELDEMIR, F., TURKYLMAZ, A. Tekno Spil, Vol. 12, No. 61, pp. 234, 2014
Inventory Cost Minimization of Spare Parts (Original in Indonesit
Aviation Industry,Transportation Research Procedia,  [14] HARDIANTO, H.: Analiss Pemilihan Metode
Vol. 59, pp. 2-37, 2021 Material Requirement Planning Berbasis Lot Szing
[7] DWIPUTRANTI, M.I., GANDARA, N.U.: Penerape untuk Meminimasi Biaya Pengendalian Persediaan
Model Silver Meal Heuristik untuk Optimalis: Bahan Baku di PT. X, Thesis, 2020. (Original
Persediaan Beras di Bulog Sub Divre Ciardisnal Indonesia
Logistik Bisnis, Vol. 1, pp. 1924, 2021. (Original ii  [15] KANIA, A., SIPILIA, J., MISITANO, G,
Indonesia MIETTINEN, K., LEHTIMAKI, J.: Integration o
[8] USMAN, R.A.:: Usulan Perencanaan L[ Lot Sizing and Safety Strategy Placement U
Pengendalian Material Pada Plat Aluminium Ci Interactive Multiobjective OptimizatiorComputers
Dengan Metode Aww Di Pt XXientifict Journal of & Industrial Engineering, Vol. 173, No. Novembe
Industrial Engineering, Vol. 1, No. 1, pp. 137, 2020 pp. 12, 2022,
(Original in Indonesit [16] INDAH, D.R., PURWASIH, L., MAULIDA, Z.:
[9] AZWIR, H., OEMAR.: Implementasi Consignme Pengendalian Persediaan Bahan Baku padadth
Stock dan Marketing Mix Strategy 4P un Rubber Industries Kabupaten Aceh Tamiahgnal
Menurunkan Persediaan pada Part and Se Manajemen dan Keuangan, Vol. 7, No. 2, pp. 157-
Departement di PT. Coal Miningyrnal Management 173, 2018. (Original in Indones
Industri dan Logigtik, Vol. 5, No. 2, pp. 9306, 2021 [17] ZAHRA, Z.Y., SUKARNO. I.: Evaluasi Kebijaka
(Original in Indonesic Persediaan Bahan Baku Kantong Semen
[10] FADHIL, R., LUSIANIL: Perancangan Siste Mengurangi Biaya Persediaadirnal Manajemen
Informasi Pengelolaan Persediaan Bahan Bal Industri dan Logistik Indonesia (JMIL), Vol. 4, No.
Outlet Perusahaan XYdurnal Manajemen Indutsri 2, pp. 13-145, 2020(Original in Indonesi:
dan Logistik, Vol. 4, No. 2, pp. 157268, 2020
(Original in Indonesic Review process

Single-blind peer review process.

~ 596 ~

Copyright © Acta Logistica, www.actalogistica.eu



