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ABSTRACT 

 

This research has the objective to improve the inventory system in poultry farm, located 

in the south of Thailand. This farm ran into the problem of the inventory replenishment 

decision. They have two kinds of poultry food which are for chicken 1-18 days old and for 



 

chicken 19-40 days old. Since poutry’s foods is the deterioration items due to their shelf life. 

The longer they storage, the less quality of food, which can effect to the health of raising 

poultry. In the planning stage, inventory model, aiming to reduce the total inventory cost, was 

built based on the historical demand data. Then computer simulation was exploited to 

demonstrate the performance of the inventory model before its implementation. This model 

can help the management to decide how much to order and when to order the items. After 

implementation, total inventory cost is expected to reduce by 15 percent. 
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1. INTRODUCTION 

Agricultural business is one of the numerous business sectors, which is leading in the 

south of Thailand. According to economic report of Bank of Thailand in 2004, the overall 

economy of the southern region continued to expand but at a slower pace as the result of the 

rising oil prices and the unrest in the three southernmost provinces as well as diminished 

consumer and business confidence. Varieties of agricultural business are such cultivation, 

livestock, and fishery. These products either crops, such raw rubber sheets, rice, oil palm, 

coffee beans, and coconut or marines products, such fishery docking, black tiger prawn 

generate high revenues to southern Thailand. The outstanding behavior of this kind of 



 

business is susceptible to variation in nature. Such the case subject in this research, it is a 

farm, centrally located in Pattani Province, that is nourishing chickens in network farms. 

Production capacity is about 120,000 chickens per month, approximately produced from 120 

network farms. The company’s network farms widely spread around three provinces, which 

are Songkhla, Pattani, and Yala. The business model of this company can be described in the 

following. It classifies network farms into two types, based on remuneration system, which 

are price-guaranteed farm and no-price-guaranteed farm. Price-guaranteed farm is a network 

farm that the company will pay remuneration under the signed agreement after all costs are 

deducted. And no-price-guaranteed farm is a network farm that the company will pay 

remuneration based on the weights of full-grown chickens. An overview of supply chain 

network can be illustrated in Figure 1. 

 

Figure 1. Overview of Supply Chain Network 

Central Farm Network Farms in Songkhla 

Network Farms in Yala 

Network Farms in Pattani 



 

From Figure 1, it can be seen that the physical flows between the central farm and the 

network farms have two directions, which are either flow out of babyish chickens and foods 

or flow in of grown-up chickens. Appropriate combination of the strategies, which are 

location strategy, inventory strategy, and transportation strategy, can effectively mange these 

flows and efficiently reduce costs of company. In this research, it is focused on poultry’s feed 

inventory issue with an aim to reduce cost while still comply with the company’s service 

level.   

Currently, the central farm is facing the problem of inventory management, especially 

poultry’s feed replenishment to the network farms. It cannot control the optimum level of 

inventory and sometimes the shortage of food occurs since demand variation. Current control 

system of inventory level is based on the experience. The process of replenishing poultry’s 

feed can be described as follows. Two kinds of poultry food, which are for chicken 1-18 days 

old and for chicken 19-40 days old, are ordered from Bangkok with lead time for two days 

and carried up in the central farm’s warehouse. Then they are distributed to the network farms. 

Occasionally the stock in warehouse is too high, but sometimes the stock is too low until it 

cannot even to satisfy those demands from the network farms. And also these foods have a 

certain period of shelf life. They progressively deteriorate if they are kept too long. The 

current level of inventory in this central warehouse can be demonstrated in the following 

table. 



 

Table 1. Current Inventory Level 

Inventory Items for Poultry  

Food No.1 (1-18 Days Old) Food No.2 (19-40 Days Old) 

Inventory Level 500 bags 1,500 bags 

 

Due to having inventory, it causes the company some expenses, which can be classified 

according to the traditional inventory management concept, such ordering cost, carrying cost, 

and shortage cost. As stated earlier, the existing inventory level that is prescribed in the above 

table is based on the experience. It has not taken demand variation into consideration, thus it 

made the situations of too high or too low inventory arise, which will have the chain reaction 

to the company performance. It can cause the non-value added activities. Examples are such 

rescheduling transportation plan, food deterioration, running out warehouse space, etc. 

Consequently, the objective of this research is to model and evaluate the inventory 

strategy by identifying the number and the frequency of a placed order of poultry’s feed, 

while minimizing the total inventory costs. 

  

2. INVENTORY MODEL 

In literature, a number of models for the analysis of inventory strategies can be found. 

However, they can be classified into two categories based on the forecasted demand, which 



 

are deterministic inventory models and stochastic inventory models. According to Hillier and 

Lieberman (2005), if the demand in future periods can be forecasted with considerable 

precision, it is reasonable to use an inventory policy that assumes that all forecasts will 

always be completely accurate. This is the case of a deterministic inventory model. 

Nevertheless, when demand cannot be predicted very well, it becomes necessary to use a 

stochastic inventory model where the demand in any period is a random variable rather than a 

known constant. In addition, another criterion that divides inventory model into two 

categories is based on the policy of reviewing inventory level. These are widely known as 

continuous review policy and periodic review policy. About continuous review policy, widely 

known as ),( Ss  policy, an inventory level is constantly reviewed and an order is placed as 

soon as the inventory level reduces to the approved reorder point (ROP). And periodic review 

policy, or known as ),( TR  policy, an inventory level is intermittently reviewed and an order 

is placed after each review. 

For the central farm in this research, the implemented inventory policy is continuous 

review policy, or ),( Ss  policy. Inventory level is reviewed at the end of every day and an 

order will be placed if inventory level is equal or below 500 bags for food No.1 and 1500 

bags for food No.2. The placed order will arrive after 2 days. As stated in the objective of the 

research, it aims to model by identifying the two quantities, which are s  and S  based on 

the demand variation, and to evaluate the performance of the inventory schemes.   



 

According to Simchi-Levi et al. (2003), the continuous review policy or ),( Ss  policy, 

based on demand variation normally distributed, can be characterized in Eq. (1). 

sQS +=         (1) 

where S  is order-up-to level, 

   Q  is order quantity, 

   s  is reorder point. 

From Eq. (1), it can be considered that there are two numbers, which are necessary for setting 

up the control policy. The values of s  and Q  can be represented in Eq. (2) and Eq. (3), 

respectively.    

)()( LzLs dd ××+×= σµ        (2) 

h
K

Q dµ×=
2

        (3) 

where dµ  is average weekly demand faced by the company, 

     L  is replenishment lead time from the supplier to the company, 

     z  is a constant value, associated with the service level, 

     dσ  is standard deviation of weekly demand faced by the company, 

     K  is an ordering cost, incurred every time the company places an order, 

     h  is a holding cost, accumulated per unit held in inventory per day. 

Then the central farm can establish the ),( Ss  policy according to the above equation, by 

carrying out the following steps. 



 

2.1 Data Verification 

Prior to inventory model will be built, demand data of poultry’s feed ordered from the 

network farms must be verified whether they are normally distributed or not. Setting up the 

hypothesis is shown, subsequently, for both of poultry’s feed.   

:0H Demands of food No.1 are distributed as normal distribution.   

:1H Demands of food No.1 are not distributed as normal distribution.   

And      :0H Demands of food No.2 are distributed as normal distribution.   

:1H Demands of food No.2 are not distributed as normal distribution.   

The results of testing these hypotheses are illustrated in Figure 2 and Figure 3, respectively. 

 

 

Figure 2. Demand Behavior of Food No.1 



 

 

Figure 3. Demand Behavior of Food No.2 

 

From Figure 2 and Figure 3, it can be read from valueP −  of normality test of food No.1 

which equals 0.460 and valueP −  of normality test of food No.2 which equals 0.844. It can 

be interpreted that demand behaviors of both foods are not significantly different from 

normal distribution at significance level of 0.05. Thus it can be summarized that the demand 

behavior of food No.1 and food No.2 are )358,870( 2N  and )196,537( 2N , respectively. 

2.2 Model Building 

In the first step, data have been verified the goodness of fit to normal distribution. Then 

the inventory model can be built by practicing Eq. (2) and Eq. (3). The values of s , Q , and 

S  of food No.1 and No.2 are illustrated in the following tables. 



 

Table 2. ),( Ss  Inventory Control Policy of Food No.1 (Unit: Bags) 

Service Level Safety Stock 

)( Lz d ××σ  

Reorder Point 

( s ) 

Order Quantity 

(Q ) 

Order-up-to Level 

( S ) 

99.99 % 712  1,177 923 2,100 

99.00 % 445 910 923 1,833 

98.00 % 393 858 923 1,781 

97.00 % 360 825 923 1,748 

96.00 % 335 800 923 1,723 

95.00 % 315 780 923 1,703 

 

Table 3. ),( Ss  Inventory Control Policy of Food No.2 (Unit: Bags) 

Service Level Safety Stock 

)( Lz d ××σ  

Reorder Point 

( s ) 

Order Quantity 

(Q ) 

Order-up-to Level 

( S ) 

99.99 % 390 677 734 1,411 

99.00 % 244 531 734 1,265 

98.00 % 215 502 734 1,236 

97.00 % 197 484 734 1,218 

96.00 % 183 470 734 1,204 

95.00 % 172 459 734 1,193 



 

From the above tables, they represent the ),( Ss  inventory control policy at various service 

levels ranging from 99.99% to 95.00%. It can be recognized that the higher service level, the 

higher safety stock, which denotes the company yields to carry more inventory in order to 

protect the chance of stock out. 

 

3. SIMULATION MODEL AND EXPERIMENTATION 

In this step, simulation approach is utilized to evaluate the performance of the inventory 

model before its implementation. The performance which is assessed in this research is the 

total inventory costs. The developed simulation model is created by simply working on the 

spreadsheet, which has a certain level of capacity to handle a somewhat complicated problem. 

By simulation, the company can truly understand the performance of inventory models under 

a variety of service levels. Concept equation of total inventory costs can be illustrated in Eq. 

(4). 

Total Inventory Cost = Ordering Cost + Holding Cost + Shortage Cost  (4) 

Each cost component is collected and estimated from the company database. Then these 

parameters are taken consideration into the simulation model. By simulating the behavior of 

total inventory costs in one year, the results of simulation can be illustrated in Table 4 and 

Table 5, subsequently. 

 



 

Table 4. Results of Simulation for Food No.1 

Total Inventory Cost (Baht/Year) under Different Service Levels Sample 

No. 99.99% 99.00% 98.00% 97.00% 96.00% 95.00% 

1 89,491.67 206,524.39 206,408.85 236,979.67 223,811.13 254,076.31

2 119,693.76 208,632.12 211,777.28 231,065.37 265,285.49 196,117.77 

3 129,306.02 176,284.55 207,542.70 251,993.99 165,424.94 206,219.49

4 79,917.93 195,454.09 221,879.81 206,057.11 199,685.47 257,339.11 

5 111,551.65 154,211.52 204,529.95 257,956.30 207,097.25 247,593.46

6 124,872.48 180,605.08 236,457.81 213,589.88 173,224.22 222,389.63

7 85,636.69 235,944.12 208,149.65 215,126.63 233,943.67 199,153.87

8 117,499.55 219,981.50 252,546.01 236,692.34 222,656.90 198,837.08

9 125,960.46 242,133.90 256,636.74 191,786.67 188,977.52 225,777.47

10 98,515.42 220,928.34 231,855.39 234,064.73 231,217.30 237,476.36

 

 

 

 

 

 



 

Table 5. Results of Simulation for Food No.2 

Total Inventory Cost (Baht/Year) under Different Service Levels Sample 

No. 99.99% 99.00% 98.00% 97.00% 96.00% 95.00% 

1 68,447.68 84,312.76 92,785.25 74,850.16 84,893.57 103,885.26

2 118,174.53 113,091.14 101,101.41 101,195.68 88,915.45 97,587.31 

3 92,376.60 97,696.43 107,542.14 103,151.54 107,613.87 107,580.57

4 92,463.76 93,129.70 93,427.53 76,353.59 116,311.05 86,034.35 

5 106,752.94 114,475.14 111,849.24 100,801.67 114,254.99 91,114.59 

6 105,967.40 86,716.64 99,916.69 105,475.05 71,184.61 86,236.68 

7 73,382.36 99,944.03 80,106.14 100,396.26 104,156.15 110,772.50 

8 103,547.35 111,195.27 109,097.06 107,604.38 83,393.81 102,474.67

9 105,642.29 96,186.65 111,143.30 95,802.45 79,948.96 87,131.80 

10 82,727.63 104,353.69 111,452.44 85,054.26 101,231.14 98,464.09 

 

 

 

 

 

   



 

4. ANALYSIS 

From the experimentation conducted in the previous section, it can be illustrated and 

analyzed in the following figures. 
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Figure 4. Simulation Result of Inventory Policy for Food No.1 

 

From Figure 4., it can be distinguished that 99.99% service level of inventory policy yields 

the lowest total inventory cost. While other inventory policies, they seem insignificantly 

different. Confirmation of this notion can be carried out through hypothesis testing. It has 

been stated as follows. 

:0H Total Inventory Costs under different service levels are not different.   

:1H Total Inventory Costs under different service levels are not different.   

And the result of the testing can be described in Table 6. 



 

Table 6. ANOVA Test Result of Inventory Policy for Food No.1 

Source DF SS MS F P 

Service Levels 5 1.048E+11 2.097E+10 36.94 0.000 

Error 54 3.065E+10 567,585,363   

Total 59 1.355E+11    

 

From Table 6, it can be summarized that total inventory costs under different service levels 

are significantly different at 05.0=α  significance level. Also by examining Table 7, it is 

outstanding that 99.99% service level produces the lowest total inventory cost, which varies 

between 95,137 Baht and 121,352 Bath at 95% confidence level. 

 

Table 7. Interval Estimation of Total Inventory Costs for Food No.1 

Individual 95% CIs For Mean 

Based on Pooled StDev 

Service 

Level 
N Mean StDev 

--+---------+---------+---------+---- 

99.99% 10 108,245 18,323  (--*--) 

99.00% 10 204,070 27,712            (--*--) 

98.00% 10 223,778 19,610                      (--*--) 

97.00% 10 227,531 20,655                       (---*--) 

96.00% 10 211,132 30,394               (--*--) 

95.00% 10 224,498 23,809                      (--*--) 

    --+---------+---------+---------+---- 

Pooled StDev = 23,824 100000  150000   200000   250000 
  



 

By performing similar analysis for food No.2, the graph illustrated in Figure 5 seems no 

difference in total inventory cost for different service levels. Also by testing hypothesis, the 

output can be shown in following Table 8   
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Figure 4. Simulation Result of Inventory Policy for Food No.2 

 

Table 8. ANOVA Test Result of Inventory Policy for Food No.2 

Source DF SS MS F P 

Service Levels 5 434,785,351 86,957,070 0.55 0.738 

Error 54 8.539E+09 158,132,462   

Total 59 8.974E+09    

 

Thus it can be concluded that total inventory costs under different service levels are not 



 

significantly different at 05.0=α  significance level. While interval estimation of each total 

inventory cost are illustrated in Table 9. Such 95% service level yields the total inventory cost, 

which varies between 90,600 Baht and 103,656 Bath at 95% confidence level. 

 

Table 9. Interval Estimation of Total Inventory Costs for Food No.2 

Individual 95% CIs For Mean 

Based on Pooled StDev 

Service 

Level 
N Mean StDev 

--+---------+---------+---------+---- 

99.99% 10 94,948 16,049 (-----------*----------)  

99.00% 10 100,110 10,618           (----------*----------) 

98.00% 10 101,842 10,508              (----------*-----------) 

97.00% 10 95,069 11,970  (-----------*----------) 

96.00% 10 95,190 15,542   (----------*----------) 

95.00% 10 97,128 9,125     (-----------*----------) 

    --+---------+---------+---------+---- 

Pooled StDev = 12,575 91000    98000   105000   112000 

 

5. CONCLUSIONS 

This research discusses an inventory control model that was developed in collaboration 

with the company, feeding chickens in farm, locating in the southern Thailand. It investigated 

the company’s inventory policy with aiming of total inventory cost reduction since the 

company is under pressure of inventory replenishment to the network farms. The developed 

model under stochastic situation was proposed and will be used in company’s practice. It 

identified the appropriate number of ),( Ss  inventory control policy, while minimizing the 



 

total inventory costs. And the simulation model was created and used to evaluate the 

performance of various inventory control policy. It showed its capability of being applied in 

helping the decision making process of the company. By using simulation model, it can 

predict the outcome of various inventory policies. The model determined which service levels 

to implement. Every total inventory cost under each service level, shown in Table 10, is 

compared to see whether it fits into the company strategy. 

 

Table 10. 95% Confidence Intervals of Total Inventory Costs (Baht/Year) 

Service Level Food No.1 Food No.2 

99.99% (95,137 ; 121,352) (83,468 ; 106,429) 

99.00% (184,246 ; 223,894) (92,515 ; 107,706) 

98.00% (209,750 ; 237,807) (94,325 ; 109,359) 

97.00% (212,756 ; 242,307) (86,506 ; 103,631) 

96.00% (189,390 ; 232,875) (84,073 ; 106,308) 

95.00% (207,466 ; 241,530) (90,600 ; 103,656) 

 

This inventory model and simulation model is intended to use as a decision supporting 

tool. The management of the central farm can quantify, evaluate, verify, and predict the 

inventory strategies that can be adjusted along the real situation. Also these models are 



 

developed in order to specify a direction for the company to become closer to the cost 

reduction goal, while still satisfying the service levels, which is the key success factor in 

competing in their business.  
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