THE EFFECTS OF INVENTORY MANAGEMENT AND CONTROL ON THE PERFORMANCE OF SMALL MANUFACTURING COMPANIES

ABSTRACT

This study assessed the effects of inventory management and control on the performance of small manufacturing companies in Nigeria. The study mediates the role of cost of capital, ignored by most prior studies, on the link between inventory management and control and performance of small manufacturing companies. The study population are the 40 small manufacturing companies listed for the period of 2010 to 2020 on the Nigerian stock exchange market. A total of 33 companies were found useful in this study, after excluding companies with incomplete data, leading to 363 observations. Dataset used were obtained from the Machame Ratio database compiled by Talk Data Associates. A panel ordinary least square regression and structural equation model were used for analyses in the study. The findings showed that inventory management proxied by inventory turnover ratio and inventory conversion period do not influence small manufacturing companies’ performance in Nigeria. In addition, despite the high and positive impact of cost of capital on small companies’ performance, does not exhibit a moderating effect between inventory management and control and performance of small manufacturing companies in Nigeria. It was however recommended that government should discourage the importation of substitute locally manufactured goods. Furthermore, managers should source for cheaper cost of capital and guard against diverting loans meant for inventories for other purposes.

CHAPTER ONE

INTRODUCTION
1.1 Background of the Study
Inventories are vital to the successful functioning of manufacturing and retailing organizations. They may consist of raw materials, work-in-progress, spare parts/consumables, and finished goods. It is not necessary that an organization has all these inventory classes. But, whatever may be the inventory items, they need efficient management as, generally, a substantial share of organizations funds is invested in them. Different departments within the same organization adopt different attitude towards inventory. This is mainly because the particular functions performed by a department influence the department’s motivation. For example, the sales department might desire large stock in reserve to meet virtually every demand that comes. The production department similarly would ask for stocks of materials so that the production system runs uninterrupted (Anichebe and Agu, 2013).
Inventory represents an important decision variable at all stages of product manufacturing, distribution and sales, in addition to being a major portion of total current assets of many organizations. Since inventory constitutes a major segment of total investment, it is crucial that good inventory management be practiced to ensure organizational growth and profitability. According to Temeng et al (2010), historically, however organizations have ignored the potential savings from proper inventory management, treating inventory as a necessary evil and not as an asset requiring management. As a result, many inventory systems are based on arbitrary rules. Unfortunately, it is not unusual for some organizations to have more funds invested in inventory than necessary and still not be able to meet customer demands because of poor distribution of investment among inventory items (Temeng, Eshun and Essey, 2010). Based on the above analogy, therefore this research work evaluates The effect of inventory management and control on the performance of manufacturing enterprises in Ikot Ekpene Local Government Area.
1.2 Statement of the Problem
Problems of inventory management and control have been around for a very long time. The need to collect goods when it is readily available and then store it for times of shortage is perhaps the fundamental stock holding problem, which was tackled long ago by man. Nowadays, we usually think of stocks being held by organizations to allow efficient and continuous operations(Temeng, Eshun and Essey, 2010). Managers are aware of the vital roles inventory plays in the activities of organizations. In most organizations, direct materials represent up to 50% of the total product cost, as a result of the money entrusted on inventory, thereby affecting the profitability of the organization. Organizations at times do not control their inventory holding, resulting in under stocking and causing the organizations to stay off production, thereby resulting to manufacturing enterprises organizational ineffectiveness. This therefore creates relationship problems between inventory management and organizational productivity, profitability and effectiveness.
1.3 Objectives of the Study
The broad objective of this study is to evaluate the effects of inventory management and control on the performance of small manufacturing companies, while the specific objectives are:-
Find out whether inventory turnover ratio has positive and significant effect on the performance of small manufacturing companies in Nigeria. 

Examine whether inventory conversion period has positive and significant effect on the performance of small manufacturing companies in Nigeria.

Investigate whether Cost of Capital moderates between inventory turnover ratio and companies’ performance. 

Find out whether Cost of Capital moderates between inventory conversion period and companies’ performance.
1.4 Research Hypotheses
The following research questions were formulated based on the objectives of the study:
H01: Inventory turnover ratio has positive and significant effect on the performance of small manufacturing companies in Nigeria. 

H02: Inventory conversion period has positive and significant effect on the performance of small manufacturing companies in Nigeria.

H03: Cost of Capital moderates between inventory turnover ratio and companies’ performance. 

H04: Cost of Capital moderates between inventory conversion period and companies’ performance.
1.5 Significance of the Study
This study is significant in the following ways:
It will help in revealing the impact of inventory management on the performance of manufacturing enterprises.
It will reveal how inventory management affects organizational effectiveness.
The study will also show how seriously inventory management is practiced by small manufacturing companies in Nigeria.
The study will also serve as a useful reference material to other researchers seeking similar information.
1.6 Scope of the study
This study covers the effects of inventory management and control on the performance of small manufacturing companies from 2010 to 2020.
1.7 Limitations of the Study
The study was limited by the following factors:
Financial Factor: Inadequate funds affected the way data were collected since the researcher had to travel long distances for the distribution of the research questionnaire forms.
Time Factor: This affected the reduction in the size of the sample used for the study because the researcher had less than two months to complete the study.
Material Factor: Shortage of relevant materials for literature review posed a great difficulty.
The study was also limited to the information gathered from primary and secondary records.
1.8 Organization of the Study
In this research study, the researcher took a critical look on the effect of inventory management and control on the performance of manufacturing enterprise. The research work was divided into five chapters.
Chapter one was on the background of the study, as well as statement of the problem, objectives of the study, research questions, statement of hypothesis, significance of the study scope and limitation of the study, organization of the study and definition of terms.
Chapter two reviewed the related literature on the subject matter and contributions of different authors.
Chapter four takes care of the data presentation, analysis and interpretation as well as discussion of findings.
Chapter five (5) encapsulates the summary, findings, conclusion and recommendations made by the researcher.
1.9 Definition of Terms
Management: The organizing and controlling of the affairs of a business or a sector of a business.
Inventory: A record of a business’s current assets, including property owned, merchandise on hand and the value of work in progress and work completed but not sold. It also means aggregate of those items of tangible personal property which are held for sale in ordinary course of business, are in process of production for such sales, are to be currently consumed in the production of goods or services to be available for sale.
Finished Goods: Goods being manufactured for sale by an enterprise.
Materials: Articles such as raw materials, semi-finished goods or finished parts, which the business plans to incorporate physically into the finished production.
Supplies: Article, which will be consumed by the business in its operation but will not physically as they are a part of the production.
Control: A means of monitoring for, triggering intervention in activities that are not going according to plan.
Performance: The amount of useful work accomplished compared to the time and resources used.
CHAPTER TWO

REVIEW OF LITERATURE

INTRODUCTION

Our focus in this chapter is to critically examine relevant literature that would assist in explaining the research problem and furthermore recognize the efforts of scholars who had previously contributed immensely to similar research. The chapter intends to deepen the understanding of the study and close the perceived gaps.

Precisely, the chapter will be considered in three sub-headings:

Conceptual Framework

Theoretical Framework

2.1
CONCEPTUAL FRAMEWORK

Concept of Inventory Management

Anichebe and Agu, (2013) opined that inventories are vital to the successful functioning of manufacturing and retailing organizations. They may consist of raw materials, work-in-progress, spare parts/consumables, and finished goods. It is not necessary that an organization has all these inventory classes. But, whatever may be the inventory items, they need efficient management as, generally, a substantial share of its funds is invested in them. Different departments within the same organization adopt different attitude towards inventory. This is mainly because the particular functions performed by a department influence the department’s motivation. For example, the sales department might desire large stock in reserve to meet virtually every demand that comes. The production department similarly would ask for stocks of materials so that the production system runs uninterrupted. On the other hand, the finance department would always argue for a minimum investment in stocks so that the funds could be used elsewhere for other better purposes, (Anichebe & Agu, 2013 citing Vohra, 2008).
Inventory refers to the value or quantity of raw materials, supplies, work in progress (WIP) and finished stock that are kept or stored for use as need arises (Kwadwo, 2015). Raw materials are commodities such as steel and lumber that go into the final product. Supplies include items such as Maintenance, Repair and Operating (MRO) inventory that do not go into the final product. Work in progress is materials that have been partly fabricated but are not yet completed. Finished goods are completed items ready for shipment. Inventory management is the art and science of maintaining stock levels of a given group of items incurring the least cost consistent with other relevant targets and objectives set by management (Kwadwo, 2015). Inventory is the availability of any stock or resources used in an organization. An inventory system is the set of policies that controls and monitors inventory level and determine what level should be maintained, how large orders should be made and when stock should be replenished. Inventory control is the supervision of the storage, supply and accessibility of items to ensure an adequate supply without excessive oversupply (Miller, 2010).

Inventories are basically stocks of resources held for the purpose of future production and/or sales. Inventories may be viewed as an idle resource which has an economic value. Better management of inventories would release capital for use elsewhere productively, (Ghosh & kumar, 2003). Hence inventory control implies the coordination of materials accessibility, controlling, utilization and procuring of material. The direction of activity with the purpose of getting the right inventory in the right place at the right time and in the right quantity is inventory control and it is directly linked to production function of any organization. This implies that profitability of any organization directly and indirectly is affected by the inventory management system operated (Miller, 2010). Inventory of goods has many reasons why organization should maintain it. It is economically unsound and physical impossible to have goods arrive in a system exactly when demands for them occur. Without stock at hand customers would have to wait for long period before their orders are fulfilled. 

Inventory management is the control of materials used and stored in a company with the objective of providing exactly what is required where and when it is required employing a minimum of residual stock and thus incurring the least possible cost (Agha, 2010). Inventory management is primarily about specifying the size and placement of stocked goods. Inventory management is required at different locations within a facility or within multiple locations of a supply network to protect the regular and planned course of production against the random disturbance of running out of materials or goods. The scope of inventory management also concerns the fine lines between replenishment lead time, carrying costs of inventory, asset management, inventory forecasting, inventory valuation, inventory visibility, future inventory price forecasting, physical inventory, available physical space for inventory, quality management, replenishment, returns and defective goods and demand forecasting. Balancing these competing requirements leads to optimal inventory levels, which is an on-going process as the business needs shift and react to the wider environment (Ghosh & Kumar, 2003 in Ogbo & Wilfred, 2014). 

Ogbo (2011) posits that the major objective of inventory management and control is to inform managers how much of a good to re-order, when to reorder the good, how frequently orders should be placed and what the appropriate safety stock is, for minimizing stock-outs. Thus, the overall goal on inventory is to have what is needed, and to minimize the number of times one is out of stock. According to Anichebe and Agu (2013) the cardinal objective of inventory management is the maintenance of an optimum level of inventory necessary to support the production system at any time and at the least cost possible. The attainment of this objective entails taking decisions with respect to the determination of an appropriate order quantity, when to place the order and how much inventory to carry per unit of time. These various decision variables will, at any time, dictate the behavior of any inventory system. Inventory ordering systems reflect part of the strategies available to an organization in meeting its inventory management objectives. Basically, there are three major inventory ordering systems, the fixed – order quantity system, the fixed-order interval system and the ABC inventory analysis system.

Inventory control is the supply of goods and services at the right time with the right quality and quantity. It is a reliable means in which businesses are been managed to ensure customers are satisfied and organization remains in operations via minimization of losses. Inventory management has been a problem to many business organizations in Nigeria. Inventories provide a significant link between production and sales of product, and constitute a large percentage of the cost of production. It is one of the most expensive and important assets of many manufacturing companies representing a considerable percentage of the total invested capital. At any level of a firm, inventory is among the largest investment made and therefore logically deserves to be treated as a major policy variable, highly responsive to the plans and style of top management. However, to date in most organization, both analysts and managers have been relatively unsuccessful in convincing top management to give this area the due consideration that it logically deserves (Ogbo, 2011). Inventory control means availability of materials whenever and wherever required by stocking adequate number and kind of stocks. The sum total of those related activities essential for the procurement, storage, sales, disposal or use of material can be referred to as inventory management. Inventory managers have to stock-up when required and utilize available storage space resourcefully, so that available storage space is not exceeded (Ogbo and Wilfred, 2014).
From the above analysis of the meaning of inventory management, it could be seen that managing inventory is encumbered with problems of cost reduction, the right time to order for inventory, the right quantity to order, how to maximize profits, satisfy the customers and produce at maximum capacity, among others. In this review, the following sub-topic is considered.

Evaluation of the kinds of inventories and methods of checking/supervising inventories for efficient inventory operations.

Quick Response Manufacture (QRM) involves application of computer to aid manufacture. In this case, computer is used to re-engineer the whole production process, reduce the waiting time, movement time, production process time, set-up time and avoiding rework and inspection that will not add direct values to the products produced. So, in Nigeria where the above requirements of Just-In-Time are still finding their grounds, its full utilization involves using the concept (JIT) alongside with other models like economic lot size. 

The Quick Response Manufacture is a good inventory management and control innovation but still requires more aggressive pursuits of the development of Nigerian’s technology for its full maximization and this is why the companies apply it jointly with other models to achieve their desired goals.

Lastly, as Nigeria is trying to keep abreast of the other developed countries of the world, the manufacturing concerns operating in Nigeria are also following the pace set by their counterparts in the industrialized countries of the world.
Evaluation Of Kinds Of Inventories And Methods Of Checking Inventories 

IAS 2 prescribes the accounting treatment on inventories, especially on measurement and recognition of inventories.

According to IAS 2, Inventory is an assets held for sale in the ordinary course of business. It also includes asset in the process of production for such sale (WIP) or asset in the form of materials pr supplies to be consumed in the production process or in the rendering of services (raw materials).

Examples of Inventories

Goods purchased and held for resale

Finished goods produced.

Work in progress being produced raw materials

According to IAS 2, inventory should be measured at the lower of cost and net realizable value. That is, the cost value of inventory should be compared with the net amount that would be realized from the sales of the inventory, and the lower value should represent the value of the inventory. This is to ensure that inventory must value at cost or below cost if net realizable value is less than cost.

Factors Or Reasons Why Net Realizable Value May Be Lower Than Cost Value 

A physical deterioration in the condition of inventory.

An increase in costs or a fall in selling price.

Obsolescence of products.

A decision as part of the company’s marketing strategy to manufacture and sell products at a loss.

Errors in production or purchasing

According to Idekwulim (2014) IAS 2 states that an entity should use the same method in measuring all its inventories having similar nature and use to the entity. For inventories with different nature or use, different valuation method may be justified. A difference in geographical location of inventories (and in the respective tax rules), by itself, is not justify the use of different valuation methods.

Some of these methods used to check inventories are the perpetual inventory control, actual counting method look it over method, re-order level and periodic review methods, among others. Lucey (2009) states that the basic prerequisite is that stock movements (issue and receipts) are accurately recorded, and the most frequently used methods are bin cards, Stock record cards and perpetual inventory system. According to Nweze (2000), the two systems of stock taking are generally in use namely: Perpetual and Periodic.

Perpetual inventory checking method is that in which complete data recorder are kept on each item of inventory and additions and subtractions are made with order or transaction. Here, there is an inventory balance plus a receipt of sale minus the actual sale to reflect the quantity at hand. Actual counting method is used to check inventories. It is used to actually count inventory, item by item. 

Looking it over method is such in which the items of inventories are not properly and actually counted from time to time and is always full of errors because it is hard to pinpoint the inventory levels, the item that need to be ordered, and that which the firm is overstocking.

Re-Order Level System

The re-order level system which is also called the two BIN systems is such in which a predetermined re-orders level of stock is set for each item of inventory. When the stock level falls to the re-order level, a replenishment order is issued. The replenishment re-order quantity is at times economic lot size (Economic Order Quantity) (Agha, 2010). It should be noted that this method of checking inventory is also called two BIN systems because the stock is segregated into two bins. Stock initially drawn from the first bin and a replenishment order issued when it becomes empty from the second bin. Most of the organizations operate the re-order level which triggers off the required replenishment order. The mathematical illustration bellows can help to show how re-order level system is used. An efficient organization uses the following data on a Particular inventory to check its inventory levels by using it, the maximum and minimum levels of inventory, the re-order level are determined. Normal usage -220 units per day Minimum anticipated usage -100 units per day Maximum usage -280 units per day, Lead time 50-60 days EOQ (Economic Order Quantity), (Previously calculated) -10,000 units. This is computed as follow:

Reorder level = Maximum usage × Maximum Reorder Period or Maximum usage ×Maximum Lead Time= 280 x 60 units = 16,800 units 

This method of checking inventory has its merit which is the ability of being responsive to changes in demand and generates automatically replenishment order at the appropriate time by comparing inventory levels against re-order level.

However, where many different types of stock are used jointly for production different items may reach re-order level at the same time thereby overloading the re-order system. 
Periodic Review System

Periodic inventory review system is just like physical counting method in which stocks are cross-checked and updated from time to time.

Ama (2001), states that periodic review system is such in which stock level for all parts are reviewed at fixed intervals, for instance, every week, month or year. Where necessary a replenishment order quantity which is variable quantities ordered at fixed intervals and the EOQ is not previously calculated but is based on demand, the present inventory level and the lead-time.

Periodic inventory review system as a method of checking inventories has the following merits;

(All inventory items are reviewed periodically so that there is more chance of outdated items to be eliminated

(Because orders will always be in the same sequence, there may be production economy due to more efficient production planning being possible and lower set up cost.

(Large quantity discounts may be obtained when a range of inventory items are ordered at the same time from a supplier.

Nevertheless, this method of checking inventory is less responsive to change in consumption, if the rate of usage changes shortly after review, stock out may occur before the next review.

Unless, demands are reasonably consistent, it is somewhat difficult to set appropriate periods for review.

Lastly, manufacturing concerns use these methods to check and supervise the levels of their stock in order to avoid over-stocking or running out of stock as all these could tell much on the performance of the organization.
Inventory Model: The Economic Order Quantity(EOQ) Model
Undoubtedly, the best-known and most fundamental inventory decision model is Economic Order Quantity Model. Its origin dated back to the early 1900s. The EOQ has been previously defined by Ogbo (2011) as the ordering quantities which minimizes the balance of cost between inventory holding costs and re-order costs. Ogbo (2011) stressed further that to be able to calculate a basic EOQ, certain assumptions are necessary:

• That there is a known, constant, stock holding costs;

• That there is a known, constant ordering costs;

• That the rate of demand are known

• That there is a known constant price per unit

• That replenishment is made instantaneously, that is, the whole batch is delivered at once.

• No stock-outs are allowed

It would be apparent that the above assumptions are somewhat sweeping and that they are a good reason for treating an EOQ calculation with caution. Also, the rationale of EOQ ignores buffer stocks, which are maintained to cater for variations in lead-time and demand. The above assumptions are wide ranging and it is unlikely that all could be observed in practice.
Basic Types of Inventory and Management Techniques in Manufacturing Enterprise

The aim of a manufacturing concern to the manager and its inventories are as follows:

(To establish and maintain an adequate inventory level at a minimum cost

(To reduce the cost of managing inventory(To ensure the production is not interrupted due to lack of inventory and that inventories are not used through excess stock by fixing re-order and stock levels.

(To minimize overstocking and under-stocking. 

In order to achieve the objective of inventory management, the organizations determine the optimum level.  

The ordering costs on the order hand are the cost of placing for replenishment stocks or inventories. It is believed that when bulk quantities of stock are ordered, the ordering cost will reduce but holding cost will also increase. 

According to Akinsulire, (2014), ordering cost means the amount spent in procuring the materials up to the point it is stored in the warehouse. Examples are:-

Transport cost

Administrative and clerical cost involved in procuring the materials

Ordering costs are the following:
Receiving cost (e.g. unloading and inspection)

Clerical costs of preparing purchase orders 

Transportation costs 

Sum spent finding suppliers and expediting order

However, the holding costs include:

Deterioration, theft spoilage or obsolescence costs of storage space (e.g. warehouse)

Forgone interest on working capital tied up in inventory

Security Shortage costs includes:

Loss of quantity discounts on purchase 

Disrupted production when raw materials are unavailable

Lost sales resulting from dissatisfied customers

Idle worker, extra machinery setups. 

Ama (2001), enumerated inventory out-costs as follows:

(a).
Labour frustration over stoppages

(b)     extra costs associated with urgent and often small quantity replenishment purchases.

(c)
lost contribution through the lost sale.

(d)
cost of production stoppages caused by inventory out of work-in-progress of raw 
materials.

(e)
loss of customers’ goodwill

(f)
loss of future sales because of customers going elsewhere.

Therefore, when all the above cost elements are considered, the question will be how will inventory management method minimize them in order for the organization to thrive?

The answer is by using the order quantity of inventory that minimizes the cost of procuring and holding inventory. This stock order is called economic order quantity, EOQ or economic lot size (ELS).

Profit Maximization through Efficient Inventory Management 

Organizations have limited resources and these always pose problems to the extent of result normally achieved. According to Nweze (2000) common organizational goals include: maximization of profit or achieving satisfactory levels of performance (profit satisfaction), achieving contained growth or ensuring the survival of the organization among others. To maintain profitability, the most important requirements are preventing wastage of time and raw materials, not leaving the machine capacity idle and under utilization of labour force. Specifically, the major asset in the enterprise which affects efficiency of operations is inventory. Both excess of inventory and its shortage affect the productive activity and the profitability of an organization (Ogbo, Onekanma & Ukpere, 2014).

In order to maximize profit, manufacturing concerns always try to reduce both holding costs and ordering costs by using optimum order quantities called economic order quantity or lot size. The holding costs such as interest on capital invested in inventories, insurance cost, obsolescence, wastage resulting from storing inventories, and costs attributed to not holding the inventories such as re-ordering cost, lost sales cost, lost production cost, orders not executed, customers dissatisfaction and threat to lose the market share, burden of fixed costs and wage payment to idle workforce and underutilized machine capacity have the capacity to reduce profit of a manufacturing concern when not handled properly. When inventory management is applied, costs are drastically reduced and the rate of turnover is increased due to attention to production and customers satisfaction (Agha, 2010). Thus, economic order quantity or lot order size of inventories is suggested to reduce the costs associated with acquiring and carrying the inventories (Egberi, & Egberi, (2011). The size of the order should be such which ensures the desired level of inventory at minimum acquisition and carrying costs.

However, costs reduction due to application of sound inventory management principles resulted in very significant increase in net income (profit). This is achieved as stated earlier by using optimum stock quantity that gives more turnovers to keep sales on as customers demand. Inventory management is also about balancing the two opposing cost factors for optimum profitability. 

Possibility of Hitch -Free Production Due To Application of Inventory Management by Manufacturing Enterprise

Production is the act of transforming raw materials and work in progress into finished goods for the satisfaction of human wants (Amogu, 2005). Production is changing the form of things, changing raw materials into finished goods, changing substance by chemical actions, assembling many parts to make something such as a watch or a motorcar and the distribution of the products to the final consumers. Organizations at times do not control their inventory holding, resulting in under stocking and causing the organizations to stay off production, thereby resulting to organizational ineffectiveness. The essence of inventory according to Nwandu (2006) is, “to have the right goods quality and quantity, at the right place and time”. This process is needed as a part of supply chain network to protect production system against any kind of disturbance.
The above definition shows that raw materials, work-in-progress, materials are used for the production of finished goods. When these raw materials are not available, production is stopped or disrupted. The disruption hinders not only production but the level of sales that determines the profit of the organization. Also, when production suffers, the customers are lost to the competitors. When excessive inventories are stocked, capital is not only tied to the organization. And so, it is only through the process of efficient inventory management can enable the economic order lot sizes to be obtained that allows efficient production to be achieved.  Ama (2001) posits that inventory management is a veritable key to hitch -free production in manufacturing concerns that ensures:

Uninterrupted supply to the customers.

Provides a buffer between production processes

Ensures production processes that flow smoothly and efficiently

Prevent loss of customers goodwill 

Prevent loss of future sales

(
Prevents labour frustration over stoppages. 
 Liquidity Control through Efficient Inventory Management

Organizations in the course of their business operations apply all or some of their capital resources to acquire assets to be held for capital appreciation, income generation or production activities to secure trading advantages geared towards profit. Inventory constitutes one of the largest and most tangible investments of any retailer or manufacturing organization. Investment refers to economic activities designed to increase, improve or maintain the production quality of the existing stock capital (Miller, 2010). Sometimes, manufacturing concerns over invest in stock in order to maintain production, avoid stock-outs and satisfy their customers. But when this investment is done without regards to efficient inventory management, a lot of capital resources of the concerns are large holding costs. At that point, liquidity which is the ability of an organization to meet its repayment demand as they fall due will be affected.

The most liquid asset is cash, and is short term investments (bills). Debtors are fairly liquid assets and they can pay their bills in near future. Stocks are the least liquid current assets because they must first be sold (perhaps on credit) and the customers given credit period before they can be converted in to cash. Efficient inventory management directs the economic order quality that should be ordered at any time to reduce the capital that is tied down in stock. Therefore, in as much as manufacturing firms cannot do without investment that will avoid disrupted production, minimize costs, increase customers satisfaction, high profit and balanced liquidity position in order to maintain the integrity of the firms in the eyes of their creditors.

Finally, the essence of liquidity control cannot be overemphasized as pointed by Loyd and Rosenfield (1979) a company may be high profitable, yet be on the verge of bankruptcy because of shortage of liquid assets such as cash and accounts receivables.

Vendor Managed Inventory Control and Performance

Vendor managed inventory is a type of inventory control method whereby the supplier is given the obligation of handing the client’s inventory. The vendor is given access to its client’s inventory record account and request information for the reasons behind watching over the customer’s inventory level. Vendor managed inventory involves partnership among suppliers and their customers (e.g, distributor, retailer or product end user) which deviate from the usual traditional ordering process. Usually, sending of purchase orders is replaced with customer electronically sending daily demand of information to the supplier. The supplier generates replacement orders for the customer based on the demand information. The process is guided by conjointly agreed upon intentions for the customer’s inventory levels, fill rates and transaction costs. Irungu & Wanjau debated that vendor managed inventory systems could be used to gain competitive advantage by depending on inventory supplier reliability and solid buyer/supplier dealings to produce income and lessen risk. Their results propose that vendor managed inventory has been operational in retail supermarkets by refining inventory management, cash flow and risk controlling. Weele & Raaij affirmed in their studies that application of the Vendor-managed inventory system results to enhancement in service levels rather than cost reductions. Vendors and clients have linked copter systems often using Electronic Data Interchange (EDI).

Just in time inventory control and performance:  Just in time actually is a well –developed philosophy for managing inventories. A Just-in-Time (JIT) inventory system places great emphasis on reducing inventory levels to a bare minimum, and so providing the items just in time as they are needed. This philosophy was first developed in Japan, beginning with the Toyota Company in the late 1950’s and is given part of the credit for the remarkable gains in Japanese productivity through much of the late 20th century.

Purposes For Holding Inventory

According to Banjoko (2004), manufacturing organizations carry inventories for a variety of reasons.

Inventories perform significant functions in the total production system and since “it is physically impossible and economically impracticable for each stock of item to arrive exactly where and when it is needed”, there is need to keep some amount of inventory at any point in time. Banjoko (2004) outlined seven reasons for holding inventories, which include;

1. To enhance uninterrupted flow of production

2. To meet variations in product demand.

3. To allow flexibility in production scheduling

4. To decouple successive stages of operations

5. To level production activities

6. To provide a means of hedging against future prices and delivery uncertainties

7. To provide a means of obtaining economic lot size and gaining quantity discounts.

On their own part, Chase and Aquilano (1995) enumerated five reasons for holding inventories. They are,

1. To maintain independence of operations

2. To meet variations in product demand

3. To allow flexibility in production scheduling

4. To provide a safeguard for variation in raw material delivery time

5. To take advantage of economic purchase order size.
Reasons for holding Inventory

Brag (2005) established that there are three motives for holding inventories, which are transaction, precautionary and speculative motives. 

Transaction motive: The transaction motive occurs when there is a need to hold stock to meet production and sales requirements. 

Precautionary motive: A firm might also decide to hold additional amount of stock to cover the possibility that it may have under estimated its future production and sales requirements. This represents a precautionary motive, which applies only when future demand is uncertain. 

Speculative motive: The speculative motive for holding inventory might entice a firm to purchase a larger quantity of materials than normal in anticipation of making abnormal profits. Advance purchase of raw materials in inflationary times is one form of speculative.
2.2
THEORETICAL FRAMEWORK

Theory of Economic Order Quantity (Wilson EOQ):

i. Economic Order Quantity: Economic order quantity is the level of inventory that minimizes the total inventory holding costs and ordering costs. It is one of the oldest classical production scheduling models. The framework used to determine this order quantity is also known as

Wilson EOQ Model or Wilson Formula. The model was developed by Harris in 1913. But still Wilson, a consultant who applied it extensively, is given credit for his early in-depth analysis of the model.

Assume that the demand for a product is constant over the year and that each new order is delivered in full when the inventory reaches zero. There is a fixed cost charged for each order placed, regardless of the number of units ordered. There is also a holding or storage cost for each unit held in storage (sometimes expressed as a percentage of the purchase cost of the item).

An organization wants to determine the optimal number of units of the product to order so that it minimize the total cost associated with the purchase, delivery and storage of the product

The required parameters to the solution are the total demand for the year, the purchase cost for each item, the fixed cost to place the order and the storage cost for each item per year. It is worth notable that the number of times an order is placed will also affect the total cost; however, this number can be determined from the other parameters-

The ordering cost is constant.

The rate of demand is constant

The lead time is fixed

The purchase price of the item is constant i.e. no discount is available

The replenishment is made instantaneously; the whole batch is delivered at once.

EOQ is the quantity to order, so that ordering cost + carrying cost finds its minimum. (A common misunderstanding is that formula tries to find when these are equal.)

Inventory models for calculating optimal order quantities and reorder points have been in existence long before the arrival of the computer. When the first Model T Fords were rolling off the assembly line, manufacturers were already reaping the financial benefits of inventory management by determining the most cost effective answers to the questions of when? And how much? Yes long before JIT, TQM, TOC, and MRP, companies were using these same (then unnamed) concepts in managing their production and inventory. Corporate goals and strategies may sometimes conflict with EOQ. Measuring performance solely by inventory turns is one of the most prolific mistakes made in the name of inventory management. Many companies have achieved aggressive goals in increasing inventory turns only to find their bottom line has shrunk due to increased operational costs. EOQ is essentially an accounting formula that determines the point at which the combination of order costs and inventory carrying costs are the least. The result is the most cost effective quantity to order. In purchasing this is known as the order quantity, in manufacturing it is known as the production lot size. While EOQ may not apply to every inventory situation, most organizations will find it beneficial in at least some aspect of their operation. Anytime firm has repetitive purchasing or planning of an item, EOQ should be considered. Obvious applications for EOQ are purchase-to-stock distributors and make-to-stock manufacturers, however, make-to-order manufacturers should also consider EOQ when they have multiple orders or release dates for the same items and when planning components and sub-assemblies. Repetitive buy maintenance, repair, and operating (MRO) inventory is also a good application for EOQ. Though EOQ is generally recommended in operations where demand is relatively steady, items with demand variability such as seasonality can still use the model by going to shorter time periods for the EOQ calculation. Just make sure their usage and carrying costs are based on the same time period.

The basic Economic Order Quantity (EOQ) formula is as follows:
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THE INPUTS


While the calculation itself is fairly simple the task of determining the correct data inputs to accurately represent your inventory and operation is a bit of a project.

Exaggerated order costs and carrying costs are common mistakes made in EOQ calculations. Using all costs associated with your purchasing and receiving departments to calculate order cost or using all costs associated with storage and material handling to calculate carrying cost will give firm highly inflated costs resulting in inaccurate results from its EOQ calculation. Often these references trace back to studies performed by advocacy agencies working for business that directly benefit from these exaggerated (my opinion) costs used in ROI calculations for their products or services. It is relevant to keep in mind that even though accuracy is crucial, small variances in the data inputs generally have very little effect on the outputs. The following breaks down the data inputs in more detail and gives insight into the aspects of each.

Annual Usage

Expressed in units, this is generally the easiest part of the equation. Firm can simply use its forecasted annual usage data for computational purposes.
Order Cost
Also known as purchase cost or set up cost, this is the sum of the fixed costs that are incurred each time an item is ordered. These costs are not associated with the quantity ordered but primarily with physical activities required to process the order.

For purchased items, these would include the cost to enter the purchase order and/or requisition, any approval steps, the cost to process the receipt, incoming inspection, invoice processing and vendor payment, and in some cases a portion of the inbound freight may also be included in order cost. It is important to understand that these are costs associated with the frequency of the orders and not the quantities ordered. For example, in firm’s receiving department the time spent checking in the receipt, entering the receipt, and doing any other related paperwork would be included, while the time spent repacking materials, unloading trucks, and delivery to other departments would likely not be included. If firm has inbound quality inspection where it inspects a percentage of the quantity received it would include the time to get the specs and process the paperwork and not include time spent actually inspecting, however if it inspects a fixed quantity per receipt it would then include the entire time including inspecting, repacking, etc. In the purchasing department it would include all time associated with creating the purchase order, approval steps, contacting the vendor, expediting, and reviewing order reports, it would not include time spent reviewing forecasts, sourcing, getting quotes (unless it gets quotes each time it order), and setting up new items. All time spent dealing with vendor invoices would be included in order cost.

Associating actual costs to the activities associated with order cost is where many an EOQ formula runs a foul. Do not make a list of all of the activities and then ask the people performing the activities "how long does it take you to do this?" The results of this type of measurement are rarely even close to accurate. It has been found it to be more effective to determine the percentage of time within the department consumed performing the specific activities and multiplying this by the total labor costs for a certain time period (usually a month) and then dividing by the line items processed during that same period.

It is extremely difficult to associate inbound freight costs with order costs in an automated EOQ program and it is suggested it only if the inbound freight cost has a significant effect on unit cost and its effect on unit cost varies significantly based upon the order quantity.

In manufacturing, the order cost would include the time to initiate the work order, time associated with picking and issuing components excluding time associated with counting and handling specific quantities, all production scheduling time, machine set up time, and inspection time.

Production scrap directly associated with the machine setup should also be included in order cost as would be any tooling that is discarded after each production run. There may be times when firm wants to artificially inflate or deflate set-up costs. If it lacks the capacity to meet the production schedule using the EOQ, it may want to artificially increase set-up costs to increase lot sizes and reduce overall set up time. If firm has excess capacity it may want to artificially decrease set up costs, this will increase overall set up time and reduce inventory investment. The idea being that if it is paying for the labor and machine overhead, anyway it would make sense to take advantage of the savings in the reduced inventories.

For the most part, order cost is primarily the labor associated with processing the order; however, it can include the other costs such as the costs of phone calls, faxes, postage, envelopes, etc.

Carrying Cost

Also called Holding Cost, carrying cost is the cost associated with having inventory on hand. It is primarily made up of the costs associated with the inventory investment and storage cost. For the purpose of the EOQ calculation, if the cost does not change based upon the quantity of inventory on hand it should not be included in carrying cost. In the EOQ formula, carrying cost is represented as the annual cost per average on hand inventory unit. Below are the primary components of carrying cost.

Interest: If firm had to borrow money to pay for its inventory, the interest rate would be part of the carrying cost. If it did not borrow on the inventory, but have loans on other capital items, it can use the interest rate on those loans since a reduction in inventory would free up money that could be used to pay these loans. If by some miracle firms are debt free, they would need to determine how much they could make if the money was invested.

Insurance: Since insurance costs are directly related to the total value of the inventory, firm would include this as part of carrying cost.

Taxes: If firms are required to pay any taxes on the value of their inventory they would also be included.

Storage Costs: Mistakes in calculating storage costs are common in EOQ implementations. Generally, companies take all costs associated with the warehouse and divide it by the average inventory to determine a storage cost percentage for the EOQ calculation. This tends to include costs that are not directly affected by the inventory levels and does not compensate for storage characteristics. Carrying costs for the purpose of the EOQ calculation should only include costs that are variable based upon inventory levels.

If firms are running a pick/pack operation where they have fixed picking locations assigned to each item where the locations are sized for picking efficiency and are not designed to hold the entire inventory, this portion of the warehouse should not be included in carrying cost since changes to inventory levels do not effect costs here. Their overflow storage areas would be included in carrying cost.

Operations that use purely random storage for their product would include the entire storage area in the calculation. Areas such as shipping/receiving and staging areas are usually not included in the storage calculations. However, if they have to add an additional warehouse just for overflow inventory then they would include all areas of the second warehouse as well as freight and labor costs associated with moving the material between the warehouses.

Since storage costs are generally applied as a percentage of the inventory value you may need to classify your inventory based upon a ratio of storage space requirements to value in order to assess storage costs accurately.

There are situations where firm may not want to include any storage costs in its EOQ calculation. If firm’s operation has excess storage space of which it has no other uses it may decide not to include storage costs since reducing your inventory does not provide any actual savings in storage costs. As firm’s operation grows near a point at which it would need to expand its physical operations it may then start including storage in the calculation.

A portion of the time spent on cycle counting should also be included in carrying cost, remember to apply costs which change based upon changes to the average inventory level. So with cycle counting, it would include the time spent physically counting and not the time spent filling out paperwork, data entry, and travel time between locations. 

Other costs that can be included in carrying cost are risk factors associated with obsolescence, damage and theft.

CHAPTER THREE

RESEARCH METHODOLOGY

3.0
Introduction


In this chapter, we described the research procedure for this study. A research methodology is a research process adopted or employed to systematically and scientifically present the results of a study to the research audience viz. a vis, the study beneficiaries.
3.1 Methods

The population of the study were all small manufacturing companies listed on the Nigerian stock exchange market for the period of 2010 to 2020. Longitudinal research design and the stratified random selection technique were adopted in this study. Thirty three small manufacturing companies were chosen from the total of forty companies, excluding companies with incomplete data leading to 363 observations. The small manufacturing companies were chosen because of their contributions to Gross Domestic Product (GDP) and rapid changes in the manufacturing environment (Alrjoub et al, 2017). The study’s dataset were obtained from MachameRatio database as compiled by TalkData Associates.

3.2 Variable Measurement

companies’ performance being the dependent variable was proxy by Tobin Q and Return on Assets, while independent variables were measured by inventory turnover ratio and inventory conversion period. In addition, firms’ size was introduced as a control variable and Cost of Capital (COC) as moderating variable. Table 1 depicts the measurement variables used in this study.

Table 1: Variables Connotation and Measurement
	Variable
	Connotation
	Measurement

	TobinQ
	TOBQ
	Market Capitalization + Total Liabilities -Cash flow divided by Total asset

	Return on Assets
	RETA
	Profit after tax divided by Total asset

	Inventory Turnover Ratio
	INTR
	Cost of goods sold divided by Average inventory

	Inventory Conversion Period
	INCP
	Inventory divided by cost of goods sold multiply by 1/365

	Cost of Capital
	WACC
	After tax weighted cost of debt plus Weighted cost of equity

	Firm Size
	FSIZ
	Natural logarithm of sales


Source: Authors
The study’s model specification for the hypotheses are estimated below
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Equations 1 and 2 captures the direct relationship between inventory management and firms’ performance to test for Hypotheses 1a and 2a, while equations 3 and 4 indicate the presence of the interactive term (moderating variable) on the relationship between inventory management and firms’ performance in order to test for hypotheses 1b and 2b, using Panel OLS and SEM. SEM analysis was added in this study to establish the effect of the moderating variable of COC on IM and firms performance(Tarurhor, 2021; Tarurhor &Emudainohwo, 2020; Civelek, 2018).

CHAPTER FOUR

DATA PRESENTATION AND ANALYSIS

4.1 Summary Statistics 

Table 2 shows the summary of descriptive statistics of variables used in this study.

Table 2: Summary of Descriptive Statistics
	Variables
	Obs
	Mean
	Std. Dev.
	Min
	Max

	Tobq
	363
	1.891699
	1.660287
	.1241
	11.2986

	Reta
	363
	5.144207
	12.53872
	-70.3448
	53.9594

	Intr
	363
	4.449379
	2.74738
	.3421
	24.0183

	incp
	363
	119.7036
	103.9438
	.1334
	1066.984

	Fsiz
	363
	7.145368
	.8422653
	5.0927
	8.7617

	wacc
	363
	.0571749
	.2599395
	-1.2987
	.6531


Source: Authors’ Computation

Firms’ performance proxy by TobinQ (TOBQ) and return on assets (RETA) showed a mean of 189% and 514% respectively. This reveals that the small manufacturing companies in Nigeria had a very high performance value for the periods under study. In the same vein, inventory turnover ratio and inventory conversion period reported high mean values of 445% and 1197% respectively. Cost of raising funds was on average of 6 percent. This value supports government efforts to encourage local manufacturing firms by reducing interest rates. 

4.2 Correlation Matrix

The correlation matrix in table 3 was carried out to establish whether there exist linear relationship and multicollinearity between the pairs of independent variables. The results showed a coefficient values ranging from -0.59 to 0.4485. Thus, since the reported correlation coefficient values are relatively low and less than the 0.70 threshold, suggesting the absence of multicollinearity problem (Manson, Lin & Marshall,1999), proceeding to confirmation test of variance inflation factor may not be necessary( Dimitrious& Hall, 2015).

Table 3: Correlation Matrix.
	Variables
	Tobq
	Reta
	intr
	incp
	fsiz
	wacc

	Tobq
	1.0000
	
	
	
	
	

	Reta
	0.4485
	1.0000
	
	
	
	

	Intr
	0.1590
	0.0128
	1.0000
	
	
	

	incp
	-0.1797
	-0.1720
	-0.5921
	1.0000
	
	

	Fsiz
	0.0621
	0.2934
	0.1278
	-0.1822
	1.0000
	

	wacc
	-0.0894
	0.4252
	-0.1586
	0.1569
	-0.0385
	1.0000


Source: Authors’ Computation

4.3 Regression Analysis 

The study carried out Panel ordinary least square (OLS) and the structural equation model (SEM). The panel OLS model focuses on the fixed effect, random effect and hausman specification test. Thus, the fixed effect captured individuality across each of the manufacturing firms while the hausman specification test results aided this study to choose between the fixed and random effect as shown in table 4a and 4b.

Table 4a: Hausman Specification test (Tobq)
	Variables
	(b)
	(B)
	(b-B)
	sqrt(diag(V_b- V_B))

	
	Fixed
	Random
	Difference
	S.E

	intr
	.0228528
	.0288723
	-.0060195
	.0042371

	Fsiz
	-1.066481
	-.4898168
	-.5766643
	.19177

	incp
	-.0007399
	-.0008516
	.0001117
	.0001045

	wacc
	-.4298152
	-.3843831
	-.0454321
	.0605724


chi2(4) = 10.32 and  Prob>chi2 =
0.0354 Source: Authors’ Computation

The test statistics of the model chi(4)=10.32 was greater than the table value chi(4)=9.49 and statistically significant at 5% since Prob>chi2=0.0354. Arising from the result, the fixed effect was reported in this study.

Table 4b: Hausman Specification test (Reta)
	Variables
	(b)
	(B)
	(b-B)
	sqrt(diag(V_b- V_B))

	
	Fixed
	Random
	Difference
	S.E

	Intr
	-.3917072
	-.3554615
	-.0362457
	.0428938

	Fsiz
	-3.814833
	1.783471
	-5.598304
	1.684316

	incp
	-.0123322
	-.0150667
	.0027345
	.0010692

	wacc
	17.48969
	18.64486
	-1.155176
	.6164732


chi2(4) = 24.14 and  Prob>chi2 =
0.0001 Source: Authors’ Computation
In the same vein, the test statistics reports chi(4)=24.14 which was also greater than chi(4)=7.78 table value at 1% level of significance. From the above, the random effect was not favoured, hence emphasis on analysis will be based on fixed effect approach. Table 5 reports the fixed effects and SEM results which corresponds with the SEM diagram results as shown in Fig 2. Firms’ performance measured by both TOBQ and RETA showed a negative relationship with inventory conversion period. This finding does not support hypothesis 2 and it is also at variance with prior studies of Pong and Mitchell (2012) and Panigrahi (2013). However, it is consistent with the works of Bawa et al. (2018), Sitienei and Memba (2015) and Fosu (2016).

Table 5: Fixed effects and SEM results To bqreta
	Variable
	Fixed effect
	SEM
	Fixed effect
	SEM

	Intr
	0.0228528
	0.0449154
	-0.3917072
	-0.4524408

	Incp
	-0.0007399
	-0.001942
	-0.0123322
	-0.030425*

	wacc
	-0.4298152
	-0.3667789
	17.48969
	22.17528*

	Fsz
	-1.066481
	0.0555918
	-3.814833
	4.136286*


*P<0.01 Source: Authors’ Computation
Furthermore, inventory turnover ratio has positive and non-significant relationship with tobq. This result supports hypothesis 1 and Obeidat, 2021). Though it is at variance with the findings of Kolias, et al. (2011), Gaur et al. (2005) and Roumianster and Netessine (2007). However, when proxied by RETA, the relationship with inventory turnover ratio became negative. The COC which moderates between IM and firms’ performance reports positive and statistical significant relationship when firms’ performance was being measured by RETA. In addition, it reports a negative effect on TOBQ. This is evident that the COC plays non-significant role on the relationship between IM and firms’ performance. This is at variance with the study of Alrjoub and Ahmad (2017). In table 6, COC showed a negative and non-significant relationship with inventory turnover ratio (-0.0095485). However, its relationship with inventory conversion period was positive at 0.0002391. These findings suggest that COC has no moderating effect on the relationship between IM and firm’s performance because it had no statistically significant relationship with the proxies of IM (Baron & Kenny, 1986). This finding is inconsistent with the study of Alrjoub and Ahmad (2017) which reported a moderating effect of COC on IM and firms’ performance in Jordan firms with 279 observations using the generalized method of moments (GMM) estimation. However, this result supports the works of Kumar and Upadhaya (2017) and Civelek (2018) that when the sample size or numbers of observation is less than 500, the moderating effect cannot also be captured by structural equation model.
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Source: Authors’ Computation

Table 6: Moderating effect regression result
	Wacc
	Coefficient

	Intr
	-0.0095485

	incp
	0.0002391

	Fsz
	-0.0025169

	
	


Source: Authors’ Computation
CHAPTER FIVE

CONCLUSION AND RECOMMENDATION

From the foregoing, the study examined critically the effects of inventory management and control on the performance of small manufacturing companies. A total of 33 small manufacturing companies were used for the period of eleven years (2010 to 2020), giving a total of 363 observations. The results showed that inventory turnover ratio has positive relationship with tobinq and negative relationship with return on assets. In the same vein, inventory conversion period has a negative relationship with firms’ performance measured by both TOBQ and return on assets, although such relationship was significant at 1% level of significance when proxied with RETA. Furthermore, Cost of Capital (COC) relationship with IM measurements are non-significant. This study implies that managers should seek to access funds with lower COC to finance IM. In addition, they should avoid using short-term loans to finance long-term investment and vice-versa. Government should as well discourage the importation of similar locally manufactured products, to give way to quick conversion of locally manufactured goods to cash.
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