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Abstract:- 

 

 Purpose  

The purpose of this study is to explore the 

implication of discrete Economic order Quantity (EOQ) 

and Recorder point on the optimization of resources in 

Nigeria manufacturing companies. 

 

 Design/Methodology Approach 

A quantitative research design was employed of 

which secondary data obtained from the annual report 

and account of tern year period (2004-2013) from the 

studied firms were used. Data collected were estimated 

using Microsoft excel and exponential smoothing for 

each of the studied firms. 

 

 Findings  

The economic order Quantity (EOQ) that is the 

quantity that minimizes total cost of raw material for 

each of the studied firms were determine discretely and 

by exponential smoothing. The results obtained, 

compared, we found that the result obtained by discrete 

EOQ were higher than the corresponding results 

obtained by exponential smoothing. The implication is 

that the discrete EOQ method over estimates resource 

optimization. 

 

 Conclusion  

It is concluded that total cost of inventory is 

greatly reduced by the application of exponential 

smoothing method of EOQ and hence the essence of the 

method and the usefulness of this study. 

 

Keywords:-  Inventory, Economic Order Quantity, Q/R 
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I. INTRODUCTION 

 

Effectiveness of economic order quantity and quantity 

re-order point inventory control system is a vital point in 

the manufacturing organization to be more competitive. 

Scott (2007) in Abara et al (2016) argued that organization 
exert considerable efforts in making pertinent decisions 

that border on inventory procurement and efficient 

allocation of resources in an attempt to meet the demands 

of the changing environment. Discrete optimization can be 

defined as a method of deriving the mathematically 

optimal solution to minimize cost and maximize profit at 

the lowest level of the material supply chain. 

 

The reference model of static inventory management 

was formulated by (Wilson 1934) from (Harris 1913)’s 

work. According to Ghorbel et al (2014). Wilson is based 

on a simplistic model optimizing the cost of managing a 
stock during a fixed period of replenishment to be 

determined. The assumption is that the consumption per 

that time is certain and constant. According to Tiwari 

(2002), Gupta (2005) and NOUHA Ghorbel (2014), there 

are studies on supply chain, but there are not many that 

reflect the uncertainty of variables such as inventory 

management work. Kadir Ertogral (2005) analyzed a multi 

period inventory problem in which they consider that the 

replenishment interval of material are independent and 

identically distributed random variables for the case of 

periodic replenishments. They present pertinent solutions 
and analysis in uniform and exponential distributions.   

Each material resource combination has its demand and 

supply history, biases and economic performance. Discrete 

optimization moves beyond general rule of intuition or rule 

of thumb such as "all raw material should have seventy-

five percent (75%) service level of one week of safety 

stock"; and find the unique and best inventory strategy at a 

level that will lead to an optimized inventory system. In 

wrangling out the last drop of unproductive and excessive 

inventory in any manufacturing firms, supply chain, 

discrete optimization is critical. 

 
As effective operating system is needed to allocate 

inventory resources, it is therefore expectant that operation 

managers especially in Nigeria flour manufacturing firms, 

have a basic understanding of the effectiveness of discrete 
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economic order Quantity with respect to Quantity Reorder 

point inventory control system, its associated benefits as 
well as its related cost component in enhancing their 

economic performance. 

 

Stock out are common in manufacturing firms 

(Mekel, Anantadjaya and Labindah2014), Adesuyi et al 

(2017) asserts that flour manufacturing companies in 

Nigeria run out of stock several times. They explained that 

most of the product manufactured experienced stock out at 

times which led to reduction in sales and a decrease in 

revenue. Using the theory of constraints as the theoretical 

underpinning for this study, we argue that firms with good 

inventory management technique have a competitive 
advantage over firms that do not. Further we argue that 

inventory is the proxy for information, the less information 

you have about demand and supply, the more inventory 

you need to buffer against uncertainty. Thus firms without 

a strong market orientation and EOQ will not be aware of 

the changes in demand which may result in understocking 

or over stocking of material resources that may jeopardize 

economic performance. 

 

II. LITERATURE REVIEW 

 
A. Conceptual Framework 

 

 Economic Order Quantity (EOQ) 

The First Inventory model was developed by Harris 

(1915). This model was further generalized by Wilson 

(1934), who derived the formula to obtain the economic 

order quantity (EOQ). According to Leonid et al (2018), 

Mc Gillivary and silver (1978) studied the first inventory 

model of substitutable items. They assert that all 

substitutable items were assured to have the same unit 

variable cost and shortage penalty. 

 
The economic order quantity (EOQ) is the optimal 

quantity to order to replenish inventory with a trade-off 

between inventories and ordering cost. The optimal 

quantity q* to order, that is the order quantity that 

minimizes total cost is given as: 

 

Q*= √2𝑎𝑑/ℎ 

Where: d = Average demand 

  a = Ordering Cost 

  h = holding Cost of an item. 

 

The above equation is for q* is known as the EOQ 

formula. The tradeoff between inventory and the variables 

costs is represented in the figure below.  
 

 
Fig 1:- Trade-Off between Inventory and Variable Cost 

In this study we have acted some recent work that 

used the EOQ as basic model. Most importantly the study 
will assess the implication of the EOQ model on resources 

optimization in Nigeria manufacturing companies using the 

discrete EOQ by exponential smoothing. 

    

B. Theoretical Framework 

The theory of constraint upon which this study is 

based was propounded by Goldratt, (1984). This is a 

managerial philosophical theory that seeks to increase 

manufacturing, efficiency or system performance. It 

measured sales by identifying those processes that 

constrain manufacturing system (Goldrath, 2004). Kazin 

(2008) argued on the theory of constraints based on the 
principle that chain is as strong as the weakest link or 

constraint and the management of every firm must alleviate 

and manage the constraint. Goldratt (1984) noticed that 

every system has at least one constraint that limits its 

performance which he referred to as system’s “weakest 

link”. According to him, a system can have one constraint 

at a time while other areas of weakness may be termed 

“non-constraints” until they become weakest link also. 

  

Goldratt (1984) identified five focusing steps as 

necessary conditions by which constraints can be 
overcome. The five steps are: 

 

 Identifying the system’s constraint, that prevent the 

organization from obtaining more than one goal at a 

time. Mabin (1990) opined that the identification of the 

constraint is paramount because it limits the overall 

performance of the firm which he contended that may 

be physical or constraint policy. 

 Deciding how to exploit the system’s constraint(s) as 

well as how to getting the most out of the constraint. 

Bates (2004) argued that there is no choice in the 

matter, if you fail to manage the constraint, the 
constraint will manage you! This is because the 

constraint determines the output of the system. 

 Subordinating everything to the decisions above, 

aligning the whole system or to support the decisions 

made. According to Mabin (1999) operation managers 

are advised to link output of other operations that will 

reduce constraint and work flow so as to avoid buildup 

of work-in-process inventory. However, Anderson 

(1999) suggested that management should direct efforts 

toward improving performance of the constraining task 

that will directly affect production process. 
 Elevate system constraint(s) and make up changes 

needed to increase the constraining capacity. 

 Goldratt (1980) warned that if the previous step breaks 

a constraint, we should go back to the first step. 

However, organizations should not allow inertia to 

cause a system’s constraint. Goldratt (1990) argued that 

the step is consistent with a process of ongoing 

improvement of the system. 

 

Theory of constraint has the appealing quality of 

future sales by increasing quality, lowering response time 
and reducing operating cost. Goldratt (1984) stressed that 

the focus of the firm should be on discovering constraints 
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and administer the five necessary steps in overcoming 

them. 
 

C. Empirical Review 

Abara et al (2016), Conducted a study on optimizing 

multiple- material inventory and Q/R operating Doctrine 

with respect to function in Enugu, Nigeria. The objective 

of their study was to optimize multiple material inventory 

control system for resource allocation in the plastic 

manufacturing industry. Their study employed a statistical 

design of which secondary production and cost data was 

used. Data collected were estimated using regression 

models while ordinary least sequence (OLS) formed the 

basis for estimation. The optimal (functional) valves of 
various material used in producing plastics were compared 

and contrasted from the discrete EOQ values. They found 

out that the EOQ values obtained using discrete method 

overestimated the optimal values. The implication of their 

study is that optimization method minimized the total cost 

of inventory relative to discrete economic order Quantity 

(EOQ). 

  

Adesuyi et al (2017) conducted a study on enhancing 

economic performance of Nigerian manufacturing forms 

using Quantity- Recorder point inventory control system, 
flour manufacturing forms in Nigeria. In their 

methodology, a quantitative research design was employed 

of which secondary data obtained from annual report and 

account of ten years period (2004-2013) from studied firm 

was used .Data collected were estimated using regression 

models of which ordinary least square (OLS) forms the 

basis for estimation, using OLS. The various cost functions 

were estimated. The study found out that there is a 

significant positive relationship between profit and demand 

for material inventory. The study identified attributes of 

Quantity recorder point inventory control system as a 

technique that can enable manufacturing firms achieve 
economic performance. 

Ernst and Kouvelis (1999) proposed an efficient numerical 

algorithm to determine optimization for their substitutable 

products. Talazadeh et al (2015) in their study developed a 

model that optimizes price replenishment frequency, 

replenishment cycle and production rate in a vendor-

managed inventory system with deteriorating items. 

 

Krommda et al (2015) salameh et al (2014); Rasonli 

and Nakhai Kamalabadi (2014) AND Gerehak and 

Grosfeld (1999) in Lennid et al (2018) developed inventory 
models that  consider too substitutable items with 

deterministic demand, constant holding cost and fixed 

ordering cost. None of these studies considered the 

implication of the discrete EOQ on the optimization of the 

inventory resources. However Abara et al (2016) find out 

that the discrete EOQ over estimates inventory resources. 

It is in view of this that this study is undertaken to assess 

the implication of discrete EOQ on resources optimization 

and other optimization method. 

 

 
 

 

D. Hypothesis 

Adesuyi (2017) opened that the theory of constraint 
sees inventory as a resources that gives the firm the 

capability to generate intelligence related to customers’ 

attitude changes in demand for goods and services. To 

enhance the availability of products and services to 

customers at all times is a function of a trade between 

holding cost, shortage cost and avoidability of stock out 

during replenishment order cycle. It is therefore against 

this backdrop that this study hypothesized that: The 

Economic Order Quantity (EOQ) of material inventory at 

the studied firms in a discrete manner does not over 

estimate their optimal values. 

 

III. METHODOLOGY 

 

The study employed quantitative research design. The 

focus of the study was on raw material (wheat) inventory 

and its cost and demand required at the three selected 

manufacturing firms. The cost associated with the raw 

material inventory is divided into two, carrying cost and 

ordering cost. The study employed discrete Economic 

Order Quantity (EOQ) and EOQ optimization by 

exponential smoothing for the material resource at the 

selected firms. 
 

 Discrete “optimization”. The Economic Order 

Quantity (EOQ). 

The Economic Order Quantity (q*) is the quantity that 

discretely minimize total cost is achieved when the 

ordering cost equals the carrying cost of inventory. This 

may be presented as: 

 

C0d = Ccq    

         (1) 

    q    2 

This implies that q2 = 2dCc       such that, 
      Cc  

 

q* =                                 

         (2) 

 

 

 

Where: q* = economic order quantity  

  d = Annual demand 

  C0 = Ordering cost 

 Cc= Carrying cost 
 

Equation 2 was used to analyze discretely, the 

Economic Order Quantity (EOQ) and the Economic Order 

Quantity by Exponential Smoothing for each of the studied 

firms and the result compared. 

2dC0 
  Cc 
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IV. RESULTS 

 
The results are as shown in tables 1 to 7 

 

 
Table 1:- Analysis of Discrete EOQ for Wheat Inventory at Honey Well Flour Mills PLC 

Source: Microsoft excel 

 

 
 

 

Table 2:- Analysis of EOQ for Wheat Inventory at Flour Mills of Nigeria PLC 

Source: Microsoft Excel 
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1381.48
10

3381.481



n

f
f

o

e

 
 

 
Table 3:- Analysis of EOQ for Wheat Inventory at Dangote Flour Mills PLC 

Source: Microsoft Excel 

9178.314
10

178.3149



n

f
f

o

e

 
 

 EOQ Optimization by Exponential Smoothing 

Exponential smoothing is a technique for smoothing 

time series data, with exponential window function. It is a 

procedure that can be applied for calculating or recalling 

value approximately, or for making determination based on 

poor assumptions by the user. It is commonly applied to 

smooth data as many window function are in signal 

processing in order to remove high frequency noise.  
  

The data sequence is represented by (xt) at time t= 0 

For the purpose of the work, the exponential 

smoothing is modeled as  

 

fff t   ˆ)1(   

 

Where is the data smoothing factor, 0<<1. 

 

Therefore the EOQ for each of the studied firms can be 

estimated for optimization using exponential smoothing as 

shown in tables 4, 5 and 7 below.     

 

 
Table 4:- Analysis of EOQ with Exponential Smoothening for Flour Mills of Nigeria PLC 

Source: Microsoft Excel 
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869.2078
9

82.18709



n

f
f

t

e
   

 

 
Table 5:- Analysis of EOQ with Exponential Smoothening for Dangote Flour Mills   PLC 

Source: Microsoft Excel 

 

97845.56775
9

8061.510983



n

f
f

t

e  

 

 
Table 6:- Analysis of EOQ with Exponential Smoothening for Honey Well Flour Mills PLC 

Source: Microsoft Excel 
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The comparison between discreet EOQ and estimated optimal inventory level of wheat at the studied firm is as shown in 
table 36 below: 

 

Name of firm EOQ by exponential 

smoothing 

EOQ Discrete. Difference Percentage 

reduction 

Flour mill of Nig. Plc 410.29  481.338  71.04  14.76% 

Honeywell flour Mill Plc 401.45  393.429  -8.05  -2.05% 

Dangote flour Mill Plc 2135.11  3149.178  1014.07  32.2% 

Table 7:- Comparison between Estimated EOQ, Discrete EOQ and EOQ by Exponential Smoothing 

Source: Computed by the researcher 

 

Table 7 above shows the result of the discreet EOQ 

and the optimal inventory by exponential smoothing. From 

the table, it is glaring that the estimated EOQ by exponential 

smoothing provide the optimal inventory level, while the 

discreet EOQ gives overestimated inventory level.  

 

V. STRUCTURE ASSESSMENT 

 

The structural results are presented in tables 1 to 
7.Economic order Quantity by discrete optimization and 

economic order quantity by exponential smoothing provides 

information necessary to assess the significance of each of 

the methods used for resource optimization at the studied 

firms as shown above.. 

 

VI. CONCLUSION 

 

A. Discussion of the Findings 

The result shows that the discrete EOQ over estimates 

the inventory level while the estimated EOQ by exponential 
smoothing optimizes the inventory level. This is in 

agreement with findings of Abara et al (2016) that the EOQ 

values obtained using the discrete methods overestimated 

the optimal value of material inventory. 

 

B. Limitation of  the Study 

 Although the objectives of the study is 

accomplished; it is expedient to note the limitation of this 

research work. The sample for the study is from selected 

flour manufacturing firms in Nigeria. Replication with new 

sample from other manufacturing companies other than 
flour mills is necessary for generalizability of results. 

 

C. Future Research 

 Additional research is necessary to validate the 

findings from this study that discrete EOQ overestimate 

material resource inventory of manufacturing organizations 

other than flour mills. 
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