
Journal of Industrial Engineering and Halal Industries (JIEHIS) P-ISSN 2722-8150 

Vol. 2 No. 1 June 2022   E-ISSN 2722-8142 

     

7 

 

Forecasting Methods Determination of Raw Material Needs for Sheep 

Cabretta And Batting Leather at PT Adi Satria Abadi 
 

 

Grita Supriyanto Dewi
1
, Khairun Nadiyah

2
 

1
Industrial Engineering Departement, Faculty of Engineering and Information Technology, Universitas Jenderal 

Achmad Yani Yogyakarta 
2
Agro-Industry Engineering Department, Polytechnic ATI Padang 

Email: grita1202@gmail.com 

 

 

Abstract 

 

The high level of fluctuating demand for products that consumers want, makes 

companies need to have a demand estimation or forecasting tool. PT. Satria Abadi is a 

manufacturing company engaged in the leather tanning process. Leather processed by 

PT. Adi Satria Abadi consists of two types of leather, namely goat leather (Goat 

Cabretta and Goat Batting) and sheep leather (Sheep Cabretta and Sheep Batting). In 

the tanning process, PT. Adi Satria Abadi sometimes encounters several obstacles, 

one of which is insufficient raw materials. This is because there has not been an 

estimate of the need for raw materials for the production process to fulfil demand. To 

deal with these obstacles, it is necessary to estimate the need for raw materials for the 

type of Sheep Cabretta Leather and Sheep Batting Leather so that there is no shortage 

of raw materials that can hinder the leather tanning production process. Based on the 

pattern of demand for raw materials, Sheep Cabretta Leather and Sheep Batting 

Leather are included in a random or fluctuating demand pattern. Therefore, the 

method used to predict the need for raw materials is Single Exponential Smoothing 

with 0.1 to 0.9. From the results of the calculation of forecasting accuracy, it was 

found that the smallest MSE value lies in the results of forecasting with the Single 

Exponential Smoothing method with an alpha value of 0.7 of 44560919259, while in 

sheep Batting Leather, it also lies in the Single Exponential Smoothing forecasting 

with an alpha of 0.7 with an MSE value amounting to 31462955201. Therefore, the 

need for raw materials for the type of Sheep Caretta Leather for June based on 

forecasting calculations using the Single Exponential Smoothing method with an 

alpha value of 0.7 is 964,878.62 SF, while for the need for raw materials for the type 

of Sheep Batting Leather is 989,018.39 SF. 
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INTRODUCTION  

Business activity has a close relationship with the demand for the number of products. The number of 

product requests that consumers want is constantly changing according to changing developments and trends of the 

times. To meet product demand from consumers, an estimate or demand forecast is needed. This will help the 

company to meet consumer demand accurately and quickly. In addition, the company will also be able to produce 

raw materials appropriately so as to minimize waste and increase profits. To predict the amount of raw material 

needs in the future, companies can refer to past data. 

PT. Satria Abadi is a manufacturing company engaged in the leather tanning process. The main raw material 

needed in the process of tanning leather is leather from animals, namely goats and sheep that have been depilated 

and have been preserved by an acidification process. Leather processed by PT. Adi Satria Abadi consists of two 

types of leather, namely goat leather (Goat Cabretta and Goat Batting) and sheep leather (Sheep Cabretta and Sheep 

Batting) (Kusuma & Ayuliya, 2016). In the tanning process, PT. Adi Satria Abadi sometimes encounters a number 

of obstacles, one of which is insufficient raw materials. This is because there has not been an estimate of the need 

for raw materials for the production process to fulfill demand. To deal with these obstacles, it is necessary to 
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estimate or forecast the need for raw materials for the types of Sheep Cabretta Leather and Sheep Batting Leather so 

that there is no shortage of raw materials that can hinder the production process of leather tanning. 

 

LITERATURE REVIEW 

1. Forecasting Definition 

In making a forecasting, it takes past data or past experience to project how the future of the company will 

be. Usually, the technique or method used is forecasting (Yamit, 2011). Forecasting is the art and science of 

predicting future events. This can be done by involving taking historical data and projecting it into the future with a 

form of mathematical model (Heizer et al, 2001). Forecasting has three main roles in several parts of the 

organization (Wirabuana, 2006), namely: 

1. Determine the required resource requirements. All organizations must determine what resources are needed in 

the long term. These decisions depend on market opportunities, environmental, financial, labor, product and 

technological resources. 

2. Additional resources. The cycle time (lead time) of purchasing raw materials, recruiting labor or purchasing 

machinery and equipment can vary from 20 days to a year. Forecasting is needed to determine future resource 

requirements. 

3. Scheduling of existing resources. Resource usage requires scheduling. Forecasting product, material, labor, 

financial or service needs is an input for scheduling. 

Forecasting techniques provide an effective impact for the long and short term on the planning of a company. 

One of the forecasting techniques is time series analysis. Time series analysis is a future prediction based on the past 

value of a variable and/or past errors (Heizer, 2001). This is based on the fact that human behavior is heavily 

influenced by previous conditions or time, so in this case the time factor plays a very important role In using the 

time series method, the data pattern must be considered because it serves to determine the type of forecasting 

method that is most appropriate to use (Wiley, 1983). Data patterns are divided into four types, namely: 

a. Horizontal Pattern (H) 

The horizontal pattern occurs when the data value fluctuates around the average value. A product whose sales 

have neither increased nor decreased over a period of time.  

 

 
Figure 1. Horizontal Pattern 

Source: John Wiley & Sons Inc (1983) 

b. Seasonal Pattern (S) 

A seasonal pattern occurs when a series is influenced by seasonal factors, such as yearly, monthly, or on certain 

days. Seasonal patterns are useful in forecasting short-term sales. 

 
Figure 2. Seasonal Pattern 

Source: John Wiley & Sons Inc (1983) 

c. Cyclic Pattern (C) 

A cyclical pattern occurs when the data obtained is influenced by long-term economic fluctuations such as those 

associated with the business cycle. Sales of products such as cars, steel and others. 

 
Figure 3. Cyclic Pattern 

Source: John Wiley & Sons Inc (1983) 
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d. Trend Pattern (T) 

A trend pattern occurs when there is a long-term secular increase or decrease in the data. The effect of long-term 

trends shows the company's development in sales. This development can be positive (growth) or negative 

development (decline). 

 
Figure 4. Trend Pattern 

Source: John Wiley & Sons Inc (1983) 

 

2. Forecasting Method 

a. Linier Regression 

Forecasting technique using linear regression is a statistical procedure that is most widely used as a 

forecasting method. In this method the pattern of the relationship between a variable that affects it is 

expressed by a straight line (Purnomo, 2004). 

       
 

(1) 

  
      

 
 

 
(2) 

  
         

         
 (3) 

Information: 

Y = the amount of the predicted value 

a  = trend value in the base period 

b = the level of development of the predicted value 

x = unit years calculated from the base period 

 

b. Single Moving Average 

Single moving average method is a forecasting method used to eliminate randomness in time series. This 

method separates the cyclical trend element from the data by calculating a moving average whose sum of 

elements is equal to the seasonal length. The new average value can be calculated by removing the new 

observation values. The moving average then becomes a forecast for the future period (Nasution, 2008). 

 

     
                

 
 (4) 

Information:  

Xt = demand in period t 

Xt-1  = demand in period t-1 

Xt-N+1  = demand in period t-N+1 

N = the number of time series used 

Ft+1   = forecasting result for period t+1 

 

c. Single Exponential Smoothing 

Data patterns that are unstable or have large and volatile changes generally use exponential smoothing 

models (Exponential Smoothing Models). The Single Exponential Smoothing method is more suitable for 

predicting things whose fluctuations are random (irregular). 

 

                   (5) 

 Information:  

Xt  = latest actual value  

Ft  = last forecast  

Ft+1 = forecasting result for period t+1 

  = smoothing constant 
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3. Forecasting Accuracy Measurement 

To measure the level of accuracy of a forecasting method, several calculation techniques can be used, namely 

(S.Russell & III, 2011): 

a. Mean Absolute Deviation (MAD) 

MAD is the average absolute error over a certain period regardless of whether the forecast results are 

greater or less than the reality. 

 

     
∑|     |

 
 (6) 

Information:  

 𝑡 = actual data in period t 

 𝑡 = forecasting result in period t 

  = number of periods 

 

b. Mean Square Error (MSE) 

MSE is a method for evaluating forecasts, from each error squared. The result of the square will be divided 

by the number of observations (Wiley,1983) 

 

     
∑|     |

 

 
 (7) 

Information:  

 𝑡 = actual data in period t 

 𝑡 = forecasting result in period t 

  = number of periods 

 

c. Mean Absolute Percentage Error (MAPE) 

Calculation using the absolute error in each period divided by the actual observed value for that period. 

MAPE indicates how big the forecast error is compared to the real value in the series. MAPE can also be 

used to compare the precision of the same or different techniques in two very different series and measure 

the accuracy of values with the model expressed in terms of the mean absolute percentage of error. 

 

      
∑

|     |
  

      

 
 

(8) 

Information:  

 𝑡 = actual data in period t 

 𝑡 = forecasting result in period t 

  = number of periods 

 

METHODS 

The data used to forecast the need for raw materials for sheep cabretta leather and sheep batting leather are 

historical data for the last 15 months, namely March 2014-May 2015. The details of the raw material requirements 

are as follows: 

Table 1. Raw material requirements  
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The data obtained above is then poured into the form of a graph. From the graph pattern formed, the type of 

forecasting method that is most suitable to be used will be determined. 

 

  
Figure 5. Graph of Raw Material Needs for Sheep 

Cabretta Leather 

Figure 6. Graph of Raw Material Needs for Sheep 

Batting Leather 

 

From Figures 1 and 2, it can be seen that the raw material of the Sheep Cabretta Leather type during the last 

15 months from the period of March 2014-May 2015 has a random tendency where the need for raw materials 

fluctuates. Likewise, it can be seen from the graph that the demand of raw materials for the type of Sheep Batting 

Leather is unstable. Due to the low level of stability and random data, forecasting will be carried out using the 

exponential smoothing technique using the value of α 0.1; 0.2; 0.3; 0.4; 0.5; 0.6; 0.7; 0.8; and 0.9. Mean Square 

Error (MSE) is used to find the error value in forecasting. The smallest MSE results will be used to predict the usage 

needs of raw materials in the next period. 

 

RESULT AND DISCUSSION 

The results of forecasting using the Exponential Smoothing method α 0.1; 0.2; 0.3; 0.4; 0.5; 0.6; 0.7; 0.8; and 

0.9 are as follows: 

Table 2. Sheep Cabretta Leather Forecasting Results 
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Table 3. Sheep Batting Leather Forecasting Results 

 
 

From the forecasting calculations in Tables 2 and 3, the error value for each forecast was calculated; then the 

MSE value will be compared on each type of sheep leather by the calculation of exponential smoothing forecasting 

with an alpha value of 0.1-0.9. The comparison of MSE values is as follows: 

Table 4. Comparison of MSE Values in Both Leather Types 

 
From the comparison table of MSE values on Sheep Cabretta Leather, it was found that the smallest MSE 

value lies on the results of forecasting with the Single Exponential Smoothing method with an alpha value of 0.7, 

which is 44560919259, while in sheep Batting Leather, it also lies on the Single Exponential Smoothing forecasting 

with alpha 0.7 with an MSE value of 31462955201. Therefore, the need for raw materials for the type of Sheep 

Cabretta Leather for June is based on forecasting calculations using the Single Exponential Smoothing method with 

an alpha value of 0.7 of 964,878.62 SF, while for the need for raw materials the type of Sheep Batting Leather is 

989,018.39 SF. 

 

CONCLUSIONS 

From the research conducted, it can be concluded that: 

1. The forecasting method used to determine the type of Sheep Cabretta Leather and Sheep Batting Leather is the 

Single Exponential Smoothing method with an alpha of 0.7. 

2. Forecasting results for Sheep Cabretta Leather for June is 964878.62 SF and for Sheep Batting Leather is 

989018.39 SF 

3. Researchers’ recommendation for the company is that company can immediately utilize forecasting method, 

therefore, the company can maximize its effectiveness and efficiency in manufacturing the products. 
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