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BLOCK 2. management of corporate liquidity, RECEIVABLES AND INVENTORY 
This unit presents to you the concepts and approaches to management of corporate liquidity, receivables and inventory. 

Unit 1 highlights Liquidity management   and financial flexibility. Importance of liquidity management   will be explained and the liquidity management process will be discussed in a step by step way. Liquidity management strategy will be dealt with special focus to credit risk and liquidity perseverance. Various ratios related to liquidity measurement will be described including cash ratio, current ratio, working capital ratio etc.  Finally, financial flexibility, project based budgeting and planning will be discussed in detail.                 

Unit 2 throws light on management of cash balances. Motives for holding cash will be discussed and cash management policy will be described in detailed manner. Determination of the appropriate levels of cash balances and investment of surplus or idle cash are highlighted followed by Baumol model of cash management; Miller and Orr model and Stone model of cash management. Short term investment decisions with special focus on project based investments, net present values; internal rate of return, accounting rate of return and pay

Unit 3 focuses on receivables management. After a brief introduction about receivables management, unit moves on discussing performance measures to manage receivables. Accounts receivable policy will be discussed in detail and receivables analysis with marginal approach will be tackled in the next section. Credit analysis and credit policy will remain other areas of discussion of this unit.

Unit 4 highlights principles of inventory management. It discusses reasons and objectives for keeping inventory and explains the costs of holding inventory.  Kinds of inventory will be listed followed by principle of inventory proportionality. Some other areas of consideration of this unit are high level inventory management; accounting for inventory and inventory credit.

Last unit that is unit 5 discusses inventory valuation, control and short term financing. In a step by step way,  unit explains and discusses inventory valuation methods; balancing inventory and costs; classic economic order quantity model for inventory control; other lot sizing and inventory control models; ABC analysis for inventory control; Short term financing and the future of inventory management

UNIT 1

CORPORATE LIQUIDITY AND FINANCIAL FLEXIBILITY
Objectives

After completing this unit, you should be able to:

· Understand the concept of liquidity management and its importance

· Become aware of the liquidity management process
· Understand the relevance of liquidity management strategy
· Know the concept and importance of liquidity measurement ratios

· Appreciate the financial flexibility and use of project based budgeting and planning to achieve better financial flexibility
Structure

1.1 Introduction 

1.2 Liquidity management                                  

1.3 Importance of liquidity management    

1.4 The liquidity management process 

1.5 Liquidity management strategy            

1.6 Liquidity measurement ratios                    

1.7 Financial flexibility

1.8 Better financial flexibility through project based budgeting and planning 

1.9 Summary

1.10 Further readings

1.1 INTRODUCTION

Liquidity refers to how quickly and cheaply an asset can be converted into cash. Money (in the form of cash) is the most liquid asset. Assets that generally can only be sold after a long exhaustive search for a buyer are known as illiquid.

We normally understand liquidity to mean stocks that have high trading volumes. But that is not always true. So, what is liquidity?  It refers to the ability to buy or sell shares quickly at or near the current market price. Take Reliance Industries. Suppose there are buyers for one lakh shares at prices ranging from Rs 499 to Rs 501 and there are sellers for 1.5 lakh shares at prices ranging from Rs 500.50 to Rs 502. The current price is Rs 500. 

What will happen if a mutual fund wants to buy 10 lakh shares? The price should go up because the demand for the shares is more than the supply. But what if more sellers enter the market, observing the additional demand for 10 lakh shares of Reliance? The increased supply of shares will prevent the stock price from rising sharply. 

Suppose the mutual fund buys 10 lakh shares at an average price of Rs 501. Note that there is only a small price change due to sharp change in the demand for the shares. This change in price is called the impact cost. Stocks with low impact cost are said to be liquid. 
Now, take a situation where the stock market is trending down. During such times, sellers outnumber buyers. Suppose 10 lakh shares of Reliance have already been traded. You now want to sell 10,000 shares at the market price of Rs 450. You may not be able to find buyers at that price. Why? Because the market is trending down, buyers want to pay a lower price. You cannot execute your order immediately at or near the current price. The impact cost will be high. The stock is, hence, not liquid. The volumes will yet be high. 

One of the most important decisions a financial manager makes is how liquid a firm’s balance sheet should be. A manager can choose to reinvest the cash in physical assets, to distribute the cash to investors, or to keep the cash inside the firm. In fact, managers choose to hold a substantial portion of their assets in the form of cash and other liquid securities. 

It is important to understand why firms hold substantial amounts of cash, which earns little or no interest, rather than channeling those funds towards capital investment projects or dividends to shareholders. In an environment with no market imperfections, firms can tap into financial markets costlessly and need not hold cash Keynes (1936) as cash has a zero net present investment value Modigliani and Miller (1958). However, in the presence of financial frictions, firms do not undertake all positive net present value projects, but rather choose to save funds for transactions or precautionary motives. In that sense, firms facing market imperfections must choose their level of liquidity at each point in time while taking into account current and future capital investment expenditures.

Management of liquidity plays a vital role in times of financial distress. A general view of financial distress is that it results from a mismatch between the currently available liquid assets of a firm and its current obligations under its "hard" financial contracts. Liquid assets constitute a considerable portion of total assets and have important implications for the firm's risk and profitability. For instance, Baskin reports that, among his sample of 338 major U.S. corporations, 9.6% of invested capital was held in cash and marketable securities in 1972. In his book on liquidity management, Kallberg provides six stages of decreasing liquidity as follows: (i) meeting current obligations from current cash flows, cash balances and short-term investments; (ii) using short-term credit; (iii) careful management of cash flows, e.g., through management of credit policy and inventory levels; (iv) renegotiation of debt contracts; (v) asset sales; and (vi) bankruptcy. In this unit we focus some of the important aspects of corporate liquidity and financial flexibility.
1.2 liquidity management

Cash is the lifeblood of organisations. Better position of liquidity in organisation ensures regular flow of cash to the business. Effective liquidity management will enable an organisation to derive maximum benefits at minimal cost. The first thing in liquidity management is managing the cash in hand. This basically constitutes of the cash that is usually kept at home for emergency. This comes handy, in case of instant hospitalization, where you have to pay money at the time of admission.
Though the amount kept as cash-in-hand will vary depending upon the number of family members and the expected requirements. However, a minimum of Rs 25,000-30,000 is essential because it is the bare requirement in most situations. This provides an element of safety for the individual. It is very important that this amount is kept away from daily expenses and if used, replenished quickly.
We often hear the word liquidity used in combination with cash management. Liquidity is a firm's ability to pay its short-term debt obligations. In other words, if the firm has adequate liquidity, it can pay its current liabilities such as accounts payable. Usually, accounts payable are debts owe to our suppliers.
There are methods we can use to measure liquidity. Financial ratio analysis will help us determine how liquid firm is or how successful it will be in meeting its short-term debt obligations. The current ratio will help us determine the ratio of current assets to current liabilities. Current assets include cash, accounts receivable, inventory, and occasionally other line items such as marketable securities. We need to have more current assets than current liabilities on our balance sheet at all times.
The quick ratio will allow determining if we can pay your short-term debt obligations, or current liabilities, without having to sell any inventory. It's important for a firm to be able to do this because, if we sell have to sell inventory to pay bills that means we have to find a buyer for that inventory. Finding a buyer is not always easy or possible.
There is various other measure of liquidity that you will want to use to determine our cash position. When your business is just starting up, we essentially run it out of a check book, which is an example of cash accounting. As long as there is cash in the account, our business is solvent. As business becomes more complex, we will have to adopt financial accounting. However, we have to keep a focus on liquidity and cash management even though our track net income through financial accounting.
1.3 Importance of liquidity management

Regardless of the type of company, effective liquidity management is a core responsibility of its treasury group. Within a financial institution's treasury, it is critical. Core revenue generating functions of banks "capital markets, lending, payments, etc. " depend on sufficient levels of liquidity to operate. Further, as the financial world has become increasingly global, were a bank to have insufficient liquidity to fund a time-sensitive CLS payment or to finance lending activities (think Northern Rock), the ripple effects would be felt across the globe and the reputation of the institution would be seriously, if not irreparably, damaged. With these critical responsibilities, the ability of a financial institution's treasury group to minimize idle balances and identify all cash flows is essential to its success.

Beyond the relationship between liquidity and the revenue generating functions of a financial institution are the costs resulting from inefficient management of it. Manual processes require excess staff, are prone to error and limit treasury's ability to focus on optimizing liquidity and other strategic responsibilities. Further, much of the information required for the liquidity management process exists across multiple, disparate systems, in batch form and is typically not available in real-time. This results in the inability to quickly identify the lowest cost of funds, resulting in increased interest costs. Additionally, these results in the need for treasury to maintain a liquidity "cushion" to ensure liquidity levels do not drop too low.

1.3.1 Key benefits of liquidity management

1. Improved cash flow 
Liquidity management releases the rupees locked in working capital, enabling it to contribute to higher shareholder value.
2. Enhanced profitability
With less funds locked in working capital, there is more money available to fund expansion or growth. Less financing will then be required, lowering interest costs, and increasing the ability to generate higher profits.

3. Reduced reliance on short-term debt
Liquidity management reduces reliance on short-term debt for an organisation’s daily operations. It allows the organisation to use its borrowing power for other purposes such as acquisition and growth.

1.4 The Liquidity Management Process 

Effective liquidity management requires three-steps in which treasury identifies, manages and optimizes liquidity. These steps are interdependent, each requiring the successful implementation of the other two to optimally manage liquidity.

Identifying liquidity is the foundation from which the entire liquidity management process depends. It involves understanding the balances and positions of the institution on an enterprise-wide level. This requires the ability to access and gather information across the institution's many lines of business, currencies, and accounts and, often, multiple systems. Identifying liquidity is primarily a function of data gathering, and does not include the actual movement or usage of funds.

Managing liquidity within a bank's corporate treasury involves using the identified liquidity to support the bank's revenue generating activities. This may include consolidating funds, managing the release of funds to maximize their use, and tasks that "free up" lower-costing funds for lending or investment purposes to maximize their value to the institution.

Optimizing liquidity is an ongoing process with a focus on maximizing the value of the institution's funds. As the strategic aspect of liquidity management, optimizing liquidity balances requires a strong and detailed understanding of the financial institution's liquidity positions across all currencies, accounts, business lines and counterparties. With this information, the bank's treasury is able to map the strategic aspects of the institution into the liquidity management process.

The biggest challenge in the liquidity management process is the limited time and resources available to treasury. Although treasury groups are staffed with very capable personnel, a large amount of their time is spent on the task-based function of identifying liquidity instead of on the strategic elements necessary to optimize balances. This results in the entire liquidity management process being less efficient and affects the institution's bottom line.

1.4.1 Basic steps for liquidity management
How companies are implementing steps to improve their liquidity management using these three steps:

1. Improve visibility with centralized payment workflow & approval

2. Reduce costs with electronic execution of payments

3. Reduce fraud and erroneous payments

The economic downturn is affecting how financial institutions manage liquidity in a number of ways. It has particularly affected the liquidity of financial instrument portfolios, which now need to be thoroughly reappraised.

If this is our situation regarding liquidity management-

· Liquidity management procedures are inadequate, and restrictions are obsolete and prevent business from going forward 

· The existing level of control over liquidity and cash flows is no longer sufficient 

· Additional volume of liquid reserves needs to be attracted to close the liquidity gap 

· Liquidity contingency plans are not realistic in the current market conditions 

· Fair value and maturity of assets as well as conditional liabilities that could materialize in the current environment need to be identified Quick decision making often fails to follow the even faster economic environment 

· The end-of-the-day report, uploaded from the IT system, is always late 

· ALM and risk management teams fail to collaborate 

1.4.2 Cash Flow maximization
Our goal, as the owner and manager of a company, is to squeeze all the cash out of balance sheet that we can. Not only have we wanted to get as much cash out of our company as we can, to keep it out in case of a potential or actual crisis.

Two of current asset accounts are usually big drains on cash. They are inventory and accounts receivable. Inventory is the products you sell and accounts receivable are our credit accounts or those the accounts that represent the credit extend to customers. The balances in both accounts need to be converted to cash as soon as possible.

We can use financial ratio analysis to check out our position regarding inventory and accounts receivables. Inventory turnover ratios can tell us if our inventory is obsolete or if we are selling so fast our stocking out. Accounts receivable ratios, such as day's sales outstanding, can tell us how fast our credit customers are cleaning up their accounts among other things. Once we determine the position of our inventory and receivables, we can take the appropriate actions to adjust the situations and have more cash coming in to the firm.

Your management team will focus on the following areas, if it wants to focus on attaining better liquidity management:
Account management
· Bank and bank account management 

· Consolidation of bank account balances

Cross-border cash management
· Regulatory and tax feasibility study

· Cross-border receipts and payments management

Infrastructure management
· Selection and implementation of cash/treasury system

· Cash management policies and procedures

· Cash management department structure

Reconciliation management
· Cash/bank reconciliation

· Accounts receivables reconciliation

· Accounts payables reconciliation

Risk management
· Forex, liquidity, asset risk management

· Hedging optimisation

· Risk policies and procedures

Working capital management
· Receivables management

· Payables management

· Inventory management

· Collection management

· Invoicing management

· Payments management

Cash and liquidity management is about forecasting the company’s cash needs to run its businesses and then managing the group wide cash flows, short-term borrowings and cash in the most efficient manner to ensure that those cash needs can be met. With the help of IT and communications systems, cash can be pooled internationally and used to best advantage. Funding and liquidity needs are intimately connected with understanding and managing working capital and the payments and cash reporting systems to best advantage.
Organisations which need liquidity management

· Difficulty in managing and coordinating numerous accounts with numerous banks.

· High volatility in cash flow positions.

· Excess cash-in-transit or cash float locked in operational processes.

· Inability to tell at any point in time the cash position for a multilocational group of companies.

· Numerous tedious reconciliation processes performed on a regular basis, keeping staff away from more useful activities.

· Inability to forecast short-term and long-term cash requirements.

· Inability to obtain financing from banks due to poor cash flow positions or too high a leverage.

· Different IT systems used by entities under the group, making interfacing and group-wide cash management difficult.

· Not fully leveraging technology to assist in the cash management and treasury functions.

· Difficulty in organising an optimal or feasible cash management structure after taking into account the operational and regulatory constraints.

· Absence of a proper set of cash management, risk management, and hedging policies and procedures.

· Struggle on centralizing and outsourcing cash management decisions.

· Cash flow imbalance. Either too high or negative cash balances in relation to the working capital.

1.5 LIQUIDITY MANAGEMENT STRATEGY

All liquidity management strategies attract counterparty credit risks and fiduciary considerations for investment managers. Understanding the counterparties’ risk and the implications of ensuring liquidity in times of need has never been more important. Information transparency and knowing the levers of control are essential enablers to making cash work for your business now and in the future.
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1.5.1 Credit Risk

Credit risk is unavoidable. Managing the credit risk as it relates to liquidity is one of the foundations for a sustainable approach to liquidity management. Successful management relies on understanding where and how cash is held, regular information flow about counterparties and a risk management strategy that is practical but robust. As principles, these are elementary, but their application needs to be considered in relation to the client’s business model. The necessity for a hedge fund to maintain cash at a prime broker is not the same for a pension fund manager to maintain cash at the custodian, but both have a duty to consider and manage the exposure. 

A simple way to decompose credit risk is to think of it in layers. The core is the counterparty risks of primary providers the custodian, prime brokers, cash management banks and so on. Often, clients feel they have little choice to mitigate risk in this layer, as they are tied to the wider considerations of provider choice. This is not the case, as there are ways to optimise the necessary levels of cash held, classify it appropriately or invest to mitigate this concentration risk with core providers. The next layer relates to instrument choice and legal behaviour. Most would consider this straightforward, but there are key distinctions and recent changes that make a closer look worthwhile. Widespread introduction of government guarantees on the debt or deposit obligations of banks has made credit position more opaque and highly inconsistent across borders. The differences in negotiability of time deposits versus certificates of deposit are meaningful, especially when liquidity is scarce and interest rates are volatile. Money market mutual funds, reverse repos and direct securities investments are further choices for cash investment that require clear analysis. At J.P. Morgan, our experience with each of these in recent times has been revealing in terms of client behaviour and interpretation.

Assessment of counterparty risk in “AAA” money market mutual funds has received particular attention. At a passive level, these funds carry the top credit rating and are, for the most part, rated by several ratings agencies. They are collective investment funds and hold a wide range of different instruments, in differing concentrations from different underlying issuers. In this layer, the risk evaluation needs to be about determining if this type of asset meets a client’s risk assessment criteria.

The final layer to consider and the one widely missed in the recent credit crisis, is the quality of the underlying holdings or collateral. For money market funds, we have seen client reactions vary widely — from complete product exit and demands for detailed holdings reviews to transitions to 100% government risk and even investing more balances. In each case, the level of understanding is different and the process of matching product choice with risk assessment criteria varied in terms of how passive or active that analysis is. For reverse repos, we have seen clients be much more sensitive to the quality of collateral used and the concentration risks in the collateral issuers. One tool to streamline the weight of analysis implied by a layered approach is to lay out a clear and complete investment policy for cash, but also to allow for flexibility and change control. This policy should consider the requirements for ongoing inspection; the type, level and frequency of disclosures; and clear triggers for escalation or review.

1.5.2 Liquidity Preservation

Ensuring access to liquidity is a very close relative of credit risk assessment. In creating solutions for clients and building a sustainable approach, the key distinction is the timing of access to cash in all circumstances, not just guarding against a formal default scenario.

Understanding the investment objectives, the timing and the levels of cash required are the foundation to constructing the right liquidity profile. This behaviour is radically different between managers and, to be effective, needs to be closely integrated with core service providers, such as custodians, administrators, transfer agents and brokers. 

At a more detailed level, the business model dictates the function of the cash, which, in turn, determines how it should be managed and invested. For example, cash associated with subscriptions and redemptions passes through different channels and under different time constraints than variation margin on OTC derivatives positions or settlement flows for equity market trades. As business models become more complex, it is easy to understand why a one-size-fits-all approach is not realistic or appropriate and, similarly, how cash can become cumbersome to manage and increasingly fragmented. With these operating constraints understood, it is possible to look at opportunities to aggregate cash, increase scale, create fungibility and improve investment results. This can be done without sacrificing vital availability. 
Reducing fragmentation and simplifying access to cash can be invaluable in times of stress. This reduces the operating connections between institutions and the intraday liquidity mismatches that can cause delays. These operating considerations also relate to investment product choice. Using a wide range of investment products, perhaps to maximise yield or improve diversification, can be contrary to the objective of simplicity and control laid out above. Suitable levels of diversification and competitive yields are all possible within a choice of one or two investment products which, when properly integrated with other services provided, can be very effective at preserving liquidity. 

In evaluating investment choices from a liquidity perspective, diligent analysis is required. Initially, it is sensible to align duration or weighted average maturity with the nature of the flows or portfolio of cash. However, recent market events have shown a need for greater inspection. For example, the collapse of Lehman Brothers Holdings in September 2008 led to a series of important events. First, there was a rapid migration of investors to Treasury money market funds or to cash (see chart). Second, there were forced and unforced exits of fund providers from the industry. Finally, and perhaps most important, managers imposed redemption restrictions on funds to help preserve their stable net asset values. Due diligence shows that prospectuses and regulators make clear that money funds are not legally required to keep their share prices at or above a rupees, or to redeem investors' shares immediately. 
Like all regulated mutual funds, their share prices are determined solely by dividing total portfolio assets by the number of shares outstanding, and they have seven days to meet redemption demands. Further, the assumption that term deposits could always, in extreme circumstances, be broken has been challenged in a market where the deposit taker has insufficient liquidity to return funds prior to maturity. In times of market turmoil, remaining open, unrestricted/ungated and in support of their investor base is a vital reputation and brand differentiator for our clients. By focusing on sustainability in liquidity management solutions, our clients are best able to capture this opportunity to differentiate and gain market share.

1.5.3 Transparency and Control

Weakness and shifting risk profiles across the financial markets have caused investment managers to look more closely at the strength of their counterparties and cash investment service providers, and to seek assurances that their cash assets are protected wherever possible. Clients are revisiting their long-held assumptions and reviewing how their assets are held, moved, managed and invested. A common observation is that either existing boards or changes in governance are producing more incisive questioning, demands for greater transparency and clearer control processes.
Information transparency is the essential precursor to adequate risk analysis. Reporting should enable regular and appropriate levels of risk diligence, and provide insight into key indicators of risk. There are two ways to approach such analysis: a passive approach, using guidelines and public ratings; or a more active approach, using internal and external

analysis. This decision is not simple, and there are arguments for both approaches. A more passive approach might, for example, rely on the guidelines, parameters and ratings given by one of the major ratings agencies. However, even these ratings are not consistent in their risk analysis, and a degree of active understanding is necessary. Some managers are still very comfortable setting a minimum credit quality for cash investments based solely on the ratings provided by these leading agencies. Others now want to take greater control by undertaking their own credit research, despite the fixed costs this adds to their business.

1.6 Liquidity Measurement Ratios

Liquidity ratios attempt to measure a company's ability to pay off its short-term debt obligations. This is done by comparing a company's most liquid assets (or, those that can be easily converted to cash), its short-term liabilities.

In general, the greater the coverage of liquid assets to short-term liabilities the better as it is a clear signal that a company can pay its debts that are coming due in the near future and still fund its ongoing operations. On the other hand, a company with a low coverage rate should raise a red flag for investors as it may be a sign that the company will have difficulty meeting running its operations, as well as meeting its obligations.

The biggest difference between each ratio is the type of assets used in the calculation. While each ratio includes current assets, the more conservative ratios will exclude some current assets as they aren't as easily converted to cash.
Liquidity measures help to ascertain a firm’s ability to pay operating expenses and other short-term, or current, liabilities. Because current liabilities, which are debts that must be paid or obligations that must be fulfilled, within 1 year, are paid out of current assets, which are received as cash or otherwise used within 1 year, liquidity measures are calculated using current assets and current liabilities.

Current assets include:

· cash and cash equivalents

· short-term investments

· account receivables

· inventory

· prepaid expenses

Current liabilities include:

· accounts payable

· short-term debt

· current interest payments for long-term debt

· salaries

· taxes

A low liquidity measure would indicate either that the company is having financial problems, or that the company is poorly managed; hence, a fairly high liquidity ratio is good. However, it shouldn’t be too high, because excess funds incur an opportunity cost and can probably be invested for a higher return. The 2 main measures of liquidity are net working capital and the current ratio.

1. Net Working Capital

Working capital is used to run the business and to pay its current liabilities. The sources of working capital include:

· internal sources 

· retained earnings

· a shorter earnings cycle, which is the time from investing the cash to receiving cash for the finished product or service

· cash flow from depreciation or deferred taxes
· external sources 

· loans

· trade credit

· debt and equity financing used for working capital

Net working capital is what remains after subtracting current liabilities from current assets; hence, it is money to run the business.

Net Working Capital = Current Assets – Current Liabilities

Net working capital is used for the cash conversion cycle (aka earnings cycle) of a business, which uses cash for raw materials, converts into the finished product, sells the product, then receives payment for it. This conversion cycle may vary depending on the type of business, but net working capital is essentially the cash needed to run the business.

2. Current Ratio

The current ratio (aka working capital ratio) is the ratio of current assets divided by current liabilities.

	 Current Ratio = 
	Current Assets
──────────────
Current Liabilities


The current ratio gives an investor a better idea of how much safety a company has in paying its current liabilities regardless of the size of the company, whereas net working capital must be compared to the amount of liabilities.

Example—Net Working Capital and Current Ratio of a Small and Large Company

Big Company has current assets of Rs.1 billion and current liabilities of Rs.999,000,000. Small Company has current assets of Rs.10,000,000 and current liabilities of Rs.9,000,000.

Net Working Capital of Big Company = Rs.1,000,000,000 - Rs.999,000,000 = Rs.1,000,000
Net Working Capital of Small Company = Rs.10,000,000 - Rs.9,000,000 = Rs.1,000,000
Current Ratio of Big Company = Rs.1,000,000,000 / Rs.999,000,000 = 1,000 / 999 = 1.001
Current Ratio of Small Company = 10 / 9 = 1.11
As you can see, the net working capital of Big Company and Small Company are the same, but the small company has a much higher current ratio. Small Company has net working capital that is 11% of its liabilities, whereas Big Company has net working capital that is only 0.1% of its liabilities. In other words, Small Company has Rs.1.11 for every Rs.1 in current liabilities, whereas Big Company has only Rs.1.001 for every Rs.1 in current liabilities, a difference of 1/10th of a penny! Hence, Small Company would be able to survive a financial downturn better than Big Company.

Whether a current ratio is good or bad depends on the type of business. For example, a service company that has little or no inventory would have a current ratio less than 1.5, while a company that carries a lot of inventory would typically have a current ratio greater than 2. And if the current ratio is less than 1, then that means that the company does not have enough current assets to pay current liabilities. Some real world examples (data accessed 12/1/2008):

· Intel, a manufacturer of computer chips with a lot of inventory: current ratio = 2.128

· Microsoft, a software company with a lot of cash: current ratio = 1.526

· GM, an auto manufacturer in financial trouble: current ratio = 0.729. This current ratio indicates that GM has only about 73 cents of current assets to pay every rupees of current liabilities. So if GM doesn't get a government bailout, which it is presently seeking, it may have to declare bankruptcy.

The current ratio is used extensively in financial reporting. However, while easy to understand, it can be misleading in both a positive and negative sense - i.e., a high current ratio is not necessarily good, and a low current ratio is not necessarily bad (see chart below).

Here's why: Contrary to popular perception, the ubiquitous current ratio, as an indicator of liquidity, is flawed because it's conceptually based on the liquidation of all of a company's current assets to meet all of its current liabilities. In reality, this is not likely to occur. Investors have to look at a company as a going concern. It's the time it takes to convert a company's working capital assets into cash to pay its current obligations that is the key to its liquidity. In a word, the current ratio can be "misleading."

A simplistic, but accurate, comparison of two companies' current position will illustrate the weakness of relying on the current ratio or a working capital number (current assets minus current liabilities) as a sole indicator of liquidity:

  
	--
	Company ABC
	Company XYZ

	Current Assets
	Rs.600
	Rs.300

	Current Liabilities
	Rs.300
	Rs.300

	Working Capital
	Rs.300
	Rs.0

	Current Ratio
	2.0
	1.0



Company ABC looks like an easy winner in a liquidity contest. It has an ample margin of current assets over current liabilities, a seemingly good current ratio, and working capital of Rs.300. Company XYZ has no current asset/liability margin of safety, a weak current ratio, and no working capital.

However, to prove the point, what if: (1) both companies' current liabilities have an average payment period of 30 days; (2) Company ABC needs six months (180 days) to collect its account receivables, and its inventory turns over just once a year (365 days); and (3) Company XYZ is paid cash by its customers, and its inventory turns over 24 times a year (every 15 days). 

In this contrived example, Company ABC is very illiquid and would not be able to operate under the conditions described. Its bills are coming due faster than its generation of cash. You can't pay bills with working capital; you pay bills with cash! Company's XYZ's seemingly tight current position is, in effect, much more liquid because of its quicker cash conversion. 

When looking at the current ratio, it is important that a company's current assets can cover its current liabilities; however, investors should be aware that this is not the whole story on company liquidity. Try to understand the types of current assets the company has and how quickly these can be converted into cash to meet current liabilities.
3. Quick Ratio

Current assets includes inventory and prepaid expenses, which are relatively illiquid compared to cash, short-term investments, and accounts receivable; hence, a better measure of liquidity for companies with large inventories or prepaid expenses is the quick ratio (aka acid-test ratio, quick asset ratio), which is the same as the current ratio, but without the value of inventory and prepaid expenses in the numerator.

	Quick Ratio  = 
	Cash + Short-Term Investments + Accounts Receivables
───────────────────────────────────────
Current Liabilities


In terms of current assets: 

	 Quick Ratio = 
	Current Assets - Inventory - Prepaid Expenses
───────────────────────────────────
Current Liabilities


the quick ratio is a more conservative measure of liquidity than the current ratio as it removes inventory from the current assets used in the ratio's formula. By excluding inventory, the quick ratio focuses on the more-liquid assets of a company. 

The basics and use of this ratio are similar to the current ratio in that it gives users an idea of the ability of a company to meet its short-term liabilities with its short-term assets. Another beneficial use is to compare the quick ratio with the current ratio. If the current ratio is significantly higher, it is a clear indication that the company's current assets are dependent on inventory.

While considered more stringent than the current ratio, the quick ratio, because of its accounts receivable component, suffers from the same deficiencies as the current ratio - albeit somewhat less. To understand these "deficiencies", readers should refer to the commentary section of the Current Ratio chapter. In brief, both the quick and the current ratios assume a liquidation of accounts receivable and inventory as the basis for measuring liquidity. 

While theoretically feasible, as a going concern a company must focus on the time it takes to convert its working capital assets to cash - that is the true measure of liquidity. Thus, if accounts receivable, as a component of the quick ratio, have, let's say, a conversion time of several months rather than several days, the "quickness" attribute of this ratio is questionable.

Investors need to be aware that the conventional wisdom regarding both the current and quick ratios as indicators of a company's liquidity can be misleading.

4. Cash Ratio

The cash ratio is an indicator of a company's liquidity that further refines both the current ratio and the quick ratio by measuring the amount of cash, cash equivalents or invested funds there are in current assets to cover current liabilities. 

Formula:
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The cash ratio is the most stringent and conservative of the three short-term liquidity ratios (current, quick and cash). It only looks at the most liquid short-term assets of the company, which are those that can be most easily used to pay off current obligations. It also ignores inventory and receivables, as there are no assurances that these two accounts can be converted to cash in a timely matter to meet current liabilities.

Very few companies will have enough cash and cash equivalents to fully cover current liabilities, which isn't necessarily a bad thing, so don't focus on this ratio being above 1:1.

The cash ratio is seldom used in financial reporting or by analysts in the fundamental analysis of a company. It is not realistic for a company to purposefully maintain high levels of cash assets to cover current liabilities. The reason being that it's often seen as poor asset utilization for a company to hold large amounts of cash on its balance sheet, as this money could be returned to shareholders or used elsewhere to generate higher returns. While providing an interesting liquidity perspective, the usefulness of this ratio is limited. 

5. Cash Conversion Cycle

An often-overlooked metric, the cash conversion cycle is vital for two reasons. First, it's an indicator of the company's efficiency in managing its important working capital assets; second, it provides a clear view of a company's ability to pay off its current liabilities. 

It does this by looking at how quickly the company turns its inventory into sales, and its sales into cash, which is then used to pay its suppliers for goods and services. Again, while the quick and current ratios are more often mentioned in financial reporting, investors would be well advised to measure true liquidity by paying attention to a company's cash conversion cycle. 

The longer the duration of inventory on hand and of the collection of receivables, coupled with a shorter duration for payments to a company's suppliers, means that cash is being tied up in inventory and receivables and used more quickly in paying off trade payables. If this circumstance becomes a trend, it will reduce, or squeeze, a company's cash availabilities. Conversely, a positive trend in the cash conversion cycle will add to a company's liquidity.

By tracking the individual components of the CCC (as well as the CCC as a whole), an investor is able to discern positive and negative trends in a company's all-important working capital assets and liabilities. 

For example, an increasing trend in DIO could mean decreasing demand for a company's products. Decreasing DSO could indicate an increasingly competitive product, which allows a company to tighten its buyers' payment terms. 

As a whole, a shorter CCC means greater liquidity, which translates into less of a need to borrow, more opportunity to realize price discounts with cash purchases for raw materials, and an increased capacity to fund the expansion of the business into new product lines and markets. Conversely, a longer CCC increases a company's cash needs and negates all the positive liquidity qualities just mentioned.

This liquidity metric expresses the length of time (in days) that a company uses to sell inventory, collect receivables and pay its accounts payable. The cash conversion cycle (CCC) measures the number of days a company's cash is tied up in the production and sales process of its operations and the benefit it gets from payment terms from its creditors. The shorter this cycle, the more liquid the company's working capital position is. The CCC is also known as the "cash" or "operating" cycle.

Formula:
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Components:

DIO is computed by:

1. Dividing the cost of sales (income statement) by 365 to get a cost of sales per day figure; 
2. Calculating the average inventory figure by adding the year's beginning (previous yearend amount) and ending inventory figure (both are in the balance sheet) and dividing by 2 to obtain an average amount of inventory for any given year; and 

3. Dividing the average inventory figure by the cost of sales per day figure. 

For Zimmer's FY 2005 (in Rs. millions), its DIO would be computed with these figures:


	(1) cost of sales per day 
	739.4 ÷ 365 = 2.0 

	(2) average inventory 2005
	536.0 + 583.7 = 1,119.7 ÷ 2 = 559.9

	(3) days inventory outstanding
	559.9 ÷ 2.0 = 279.9 



DIO gives a measure of the number of days it takes for the company's inventory to turn over, i.e., to be converted to sales, either as cash or accounts receivable.

DSO is computed by:

1. Dividing net sales (income statement) by 365 to get a net sales per day figure; 
2. Calculating the average accounts receivable figure by adding the year's beginning (previous yearend amount) and ending accounts receivable amount (both figures are in the balance sheet) and dividing by 2 to obtain an average amount of accounts receivable for any given year; and 

3. Dividing the average accounts receivable figure by the net sales per day figure. 

For Zimmer's FY 2005 (in Rs. millions), its DSO would be computed with these figures:

	(1) net sales per day
	3,286.1 ÷ 365 = 9.0

	(2) average accounts receivable
	524.8 + 524.2 = 1,049 ÷ 2 = 524.5 

	(3) days sales outstanding
	524.5 ÷ 9.0 = 58.3


 
DSO gives a measure of the number of days it takes a company to collect on sales that go into accounts receivables (credit purchases).

DPO is computed by:

1. Dividing the cost of sales (income statement) by 365 to get a cost of sales per day figure; 
2. Calculating the average accounts payable figure by adding the year's beginning (previous yearend amount) and ending accounts payable amount (both figures are in the balance sheet), and dividing by 2 to get an average accounts payable amount for any given year; and 

3. Dividing the average accounts payable figure by the cost of sales per day figure. 

For Zimmer's FY 2005 (in Rs. millions), its DPO would be computed with these figures:


	(1) cost of sales per day
	 739.4 ÷ 365 = 2.0

	(2) average accounts payable
	131.6 + 123.6 = 255.2 ÷ 125.6

	(3) days payable outstanding
	125.6 ÷ 2.0 = 63



DPO gives a measure of how long it takes the company to pay its obligations to suppliers.

CCC computed:
Zimmer's cash conversion cycle for FY 2005 would be computed with these numbers (rounded):


	DIO
	280 days

	DSO
	+58 days

	DPO
	-63 days

	CCC
	275 days


Variations:

Often the components of the cash conversion cycle - DIO, DSO and DPO - are expressed in terms of turnover as a times (x) factor. For example, in the case of Zimmer, its days inventory outstanding of 280 days would be expressed as turning over 1.3x annually (365 days ÷ 280 days = 1.3 times). However, actually counting days is more literal and easier to understand when considering how fast assets turn into cash. 


1.7 Financial Flexibility

The evaluation of a company’s financial flexibility is predominantly qualitative. It is broken down into capital and liquidity requirements versus sources of capital and liquidity. Capital and liquidity requirements refer to factors that might give rise to an exceptionally large need for long-term capital or short-term liquidity. Almost by definition, these exceptional requirements tend to relate to the company's strategic objectives and, thus, often involve acquisition or recapitalization plans.
Capital and liquidity sources involve an assessment of a company's ability to access an unusually large amount of short-term and long-term capital. Typically, these sources consist of demonstrated access to multiple types of capital markets, such as the long-term public debt market, the commercial paper market, and the Euromarkets. In addition, a company might hold assets with significant unrealized capital gains that could be sold without affecting the basic enterprise. The ability or demonstrated willingness to raise common equity capital is another important source of financial flexibility, as is the ability to obtain reinsurance in adequate amounts from a variety of high-quality markets.

One common source of financing for insurance companies is reinsurance. Although prudent use of reinsurance is often advisable, it can be misused in many fashions. A characteristic to be analyzed is the degree of reinsurance leverage as measured by the ratio of net written premium to gross written premium as well as net reserves to gross reserves. Reinsures' creditworthiness is always a concern, but it becomes more relevant as this ratio falls. 
Pure coinsurance of risks can be a valuable source of capital and financial flexibility, while surplus relief transactions with little risk transfer have little value. A review of Schedule F for property/casualty insurance companies or Schedule S for life and health insurance companies is necessary to identify the reinsures being used. Among the items Standard & Poor's Ratings Services usually reviews are the creditworthiness of the names, the use of brokers with no real name behind them, large cessions to poor-quality names, and so on. Reinsurance protection is also reviewed in discussions with management.
It is normally important for the company to have routine procedures for review and acceptance of all reinsures. Companies that abdicate the responsibility are asking for trouble. By far, the best source of long-term flexibility is created through generating good returns. Therefore, the returns on equity, assets, and permanent capital are evidence of the company's long-term access to sources of financing.
Recent surveys of American and European CFOs suggest that the most important driver of firms' capital structure decisions is the desire to attain and preserve financial flexibility. Financial flexibility represents the ability of a firm to access and restructure its financing at a low cost. Financially flexible firms are able to avoid financial distress in the face of negative shocks, and to readily fund investment when profitable opportunities arise. While a firm's financial flexibility depends on external financing costs that may reflect firm’s characteristics such as size, it is also a result of strategic decisions made by the firm related to capital structure, liquidity, and investment. 
1.8 better Financial Flexibility through Project-Based Budgeting and Planning

In good economic times and bad, all organizations need to efficiently allocate resources to both company operations (Opex) and special projects (Stratex and Capex). It is vital that budget and more importantly planning processes are transparent and flexible so that as economic conditions change, organizations can use information to determine how to re-allocate resources for the future and reduce costs. This flexibility is achieved by having driver-based budgets for Opex and project-based plans for new projects required to implement the strategic plan and other special projects. Organizations can then more effectively plan for different economic scenarios by managing a portfolio of potential projects or initiatives and executing them based on current economic conditions. To do this, organizations need access to quality information for making decisions about whether funding is available and requests are in line with the organization’s priorities and strategic plan.

Many organizations find it difficult to optimize management of projects with existing budget practices. Major challenges include a lack of centralization and the ability to optimize resource allocations to projects. Managers typically use individually customized spreadsheets to formulate and submit project requests. The proliferation of spreadsheets makes it harder to manage data quality because the spreadsheets are not integrated and exist outside of any accounting or budgeting applications. When data is stuck in spreadsheet “silos,” reporting on it or sharing it among managers and executives in the approval process is not easy. Discrepancies accumulate as the number of accounts increases; it becomes hard to track which numbers are correct and where the bad data entered the system.

As more entities within a company create project requests, the approval workflow through decentralized spreadsheets can become complicated, full of redundant steps and overly time-consuming for both the departments and the Finance function. Organizations lack visibility into the entire approval process; they don’t know the status of requests and cannot easily see which steps remain to move requests toward approval. The lack of visibility can make it hard to comply with regulations and policies for establishing data stewardship and accountability in strategic plans and in planning and budgeting processes.

Whether due to familiarity or application requirements, many users prefer spreadsheets as their primary interfaces. Spreadsheets can serve adequately at the interface level, but organizations need to evaluate how to improve the underlying management of information, reporting, analysis and workflow. One increasingly popular option is to implement a software-as-a-service (SaaS) module that can manage new projects – or “initiatives” as they are often called – that are the building blocks for constructing plan requests. A key consideration in evaluating SaaS options should be the quality of performance management reporting and analysis for organizations to track initiatives in the context of financial metrics as well as strategic plan goals and objectives.

This brief describes how Host Budget’s Initiative module handles proposals for new budget request initiatives, including projections of additional revenues and expenses. To illustrate the challenges, this brief will look at the planning and budget process at Franciscan University of Steubenville. It will then show how centralization can support continuous improvement and best practices through implementation of Host Analytics’ Corporate Performance Management (CPM) and Initiative module software services.

1.8.1 Achieving Flexibility and Agility Using Host Budget’s Initiative Modules

The purpose of an Initiative (or Projects) Module is first to evaluate the requests or activities against other activities competing for funding; and second, to manage the workflow to help organizations decide whether to approve the request or activity. For example, a university’s media center might wish to purchase three new printers so that it can improve service and reduce wait time for staff and students. If the requests are not part of the current budget, the media center would need to submit a new initiative to the Budget office for approval.
The practice that many organizations employ for this process is to use spreadsheets. However, as discussed above, this leads to inefficiencies. With Spreadsheets, organizations end up spending more time collecting and compiling the data than analyzing whether to approve the requests.

With an Initiative module such as that provided by Host Analytics, organizations can establish a centralized way of managing how Capex and Stratex requests for equipment, projects or other capital items are made and moved through the approval process. These additional requests comprise an “initiative” and are usually created during the strategic planning or financial planning processes. A new initiative can be created at the appropriate “Division/Company/Department” hierarchy levels, thereby establishing entity accountability and stewardship of the initiative. Because the Initiative module is separate from the actual baseline budget, this document remains unaffected. However, because the initiative information is centralized, all of the budget numbers can be input or calculated against the full account string. In addition, organizations can easily create multiple initiatives for the same entity level.

Case Example: Franciscan University’s Budget and Planning Process
The experience at Franciscan University of Steubenville shows how the Initiative module fits into an organization’s budget and planning process. Franciscan University’s process has three distinct phases:

Preliminary budget: The University’s Budget office creates the preliminary budget, which can reflect major changes such as planned salary increases, new tuition rates, or other economic conditions. The starting point for the preliminary budget is the previous year’s budget, which is adjusted from the top down based on model assumptions. Once the assumptions and models are finalized, the preliminary budget is taken to the board for approval; once approved, this document is sent to the budget departments for them to provide line-item details.

Final budget: During this phase, departments are allowed to move expenses around but they cannot increase the preliminary budget’s revenue or expense targets. Previously, Franciscan University implemented spreadsheets during this phase. The Budget office would email them to the departments; the departments would fill them out and email them back. Gathering the spreadsheets and compiling all the data was a lengthy process. As with spreadsheets undocumented assumptions behind the numbers in the spreadsheets made the figures hard to understand and compare. 
The University now uses Host’s Budget Initiative module. Through a template that looks like a familiar spreadsheet interface, departments submit the revenue or expense increase requests as initiatives. The system protects the data and guides how data is input, which makes it far less likely that errors will be introduced. The information is stored and a centralized database and automatically compiled from across the organization and moved through a centralized approval process. At this point, the initiatives are prioritized and kept separate from the approved preliminary budget.

Revised budget: The final budget and initiatives are then taken to the board. Once approved or unapproved, the initiatives are rolled in/out of the plan; the result is a revised budget. During the revised budget phase, departments can create forecasts to update the budget.
After this point, any further revenue, capital expenditure or other expense increases requested by departments would be considered outside the revised budget. The Initiative module can include all or some of these details in the budget schedules.

As with many educational organizations, one of Franciscan University’s biggest challenges had been managing additional budget requests. With the previous spreadsheet-based process, the budget office would be faced with an influx of numerous discretionary budget requests that would take much time and effort to compile and analyze. It was a tedious process of checking each one against either the preliminary or revised budget to decide whether to approve the requests. Without limiting the kinds of requests departments can make, the implementation of the Host Initiative module has formalized how the requests are submitted. This has increased clarity and speed in the University’s budget approval process.

1.8.2 Using Information Effectively for Initiative Planning

As mentioned, spreadsheets make it difficult for both the Finance or Budget office and departmental participants in the process to enter data consistently and manage it so that less time is spent on simply bringing the data together. Centralization through use of the CPM suite can significantly reduce the time it takes to add budget request initiatives and have the data ready for comparative analysis. This section offers examples of specific functionality available in the Host CPM Suite for initiative planning.

When a budget user selects a budget entity and the Initiative template from the Budget Control panel, they are taken to a listing where they can enter new initiatives and manage existing initiatives (depending on their security rights) as well as managing the approval/disapproval/placing “on hold” of existing initiatives. The list shows the status of each initiative. In addition it shows the budgeted revenue and expenses as well as the planned start and end dates of the project.

Organizations also benefit from reporting improvements over initiatives. The report below is a sample ad hoc report that highlights the budget, approved initiatives, budget total with approved initiatives, unapproved initiatives and total if all the initiatives were approved. With both the ad hoc report writer and the financial report writer users can run deeper analysis by project and line item. 

In addition to the ad hoc report writer, the Host CPM Suite provides a robust financial report writer that provides flexible financial reporting that leverages the report flexibility of Excel with the “systemization” of a centralized relational report writer.

1.8.3 Key Features to Succeed

According to several research firms, a significant percentage of organizations still rely on spreadsheets to create and manage budget plans. Given the drawbacks, why do they continue to do so? Surveys indicate that organizations believe specialized calculations are easily accomplished; that because spreadsheets are ubiquitous, working with their interfaces requires minimal training; and that it is easy to create flexible input areas to solicit input from different sources.

Because spreadsheet is ubiquitous within organizations, a budgeting and planning system must have the following attributes to support collaboration between departments and functions:

· Have look-and-feel that can appear exactly like a traditional spreadsheet

· Run in a browser so that the interface is accessible from anywhere and data entered via the browser is updated in the central repository

· Build parameter-driven, database-driven spreadsheet templates that are centrally controlled and easily updated by all constituents

· Store revenue and expense data in a database and retrieves timely information from the database when users request it

· Include a workflow engine with a control point for managing information about when forecasts are completed for all departments.

1.8.4 Planning Processes Require Continuous Refinement
The budget and planning processes require ongoing learning, tuning and refinement. Many elements of a “Best Practice” planning process already exist in companies; they just aren’t fully integrated and coordinated with sufficient collaboration, documentation, accountability and management support. Implementing an Initiative module can help in this integration and coordination of the plans but it involves changing behavior. It takes time. Yet, doing so becomes critically important as organizations grow and diversify – and discover that their existing budget planning processes and tools are no longer adequate in this new economy.
Organizations that fail to obtain value from their budget process typically are not spending adequate time working the process to configure it to their environment. CPM software that incorporates a module for centrally managing budget request initiatives or projects can support the development of best practices to sustain improvements and spread the benefits across all departments and functions. Once organizations automate and centralize aspects of the overall budget process, they begin to see how valuable true financial budget planning can be as an operational tool.

Activity 1

1. What do you understand by liquidity? Why liquidity management is an important aspect for business organisations?

2. Discuss liquidity management process in detail. Explain the relevance of credit risk in liquidity management strategy.

3. Describe importance of financial flexibility.

4. Write short notes on the following

· Net working capital

· Quick ratio

· Cash ratio

· Current ratio

1.9 summary

Liquidity is a business firm's ability to repay its short-term debts and obligations on time. Short-term usually means one year or less. The unit focuses on corporate liquidity and related concepts. After discussing the importance and concept of liquidity and its management, unit moves on discussing liquidity management process. Liquidity management strategy had been discussed with credit risk, liquidity preservation and other related aspects. Liquidity management ratios are discussed as the arithmetical expression between the current liabilities and current assets is called liquidity ratio. It expresses the relation between the liquid assets and liquid liabilities. Except Inventory all current assets are called as Liquid assets and Except Bank OD all current liabilities are called as liquid liabilities. The Ideal ratio is 1:1 Liquid ratio = Liquid assets/ liquid liabilities. Finally financial flexibility and project based budgeting and planning was dealt in detail.
1.10 further readings

· J. Baskin, "Corporate Liquidity in Games of Monopoly Power," Review of Economics and Statistics (May 1987), pp. 312-319.
· M. Bradley, G. Jarrell, and E.H. Kim, "On the Existence of an Optimal Capital Structure: Theory and Evidence," Journal of Finance (July 1984), pp. 857-878.
· W.H. Green, Econometric Analysis, New York, Macmillan Publishing Company, 1990.

UNIT 2

APPROACHES TO MANAGE CASH BALANCES

Objectives

After reading this unit, you should be able to:

· Understand  the management of cash balances

· Know the motives for holding cash  

· Discuss the ways to determine the appropriate levels of cash balances
· Appreciate the approach to invest idle cash   
· Know the Baumol model of cash management                         
· Identify the other models of cash management including Miller Orr model and Stone model
· Have deep understanding of short term investment decisions

Structure

2.1 Introduction 

2.2 Motives for holding cash

2.3 Cash management policy                     

2.4 Determining the appropriate levels of cash balances

2.5 Investing surplus or idle cash            

2.6 Baumol model of cash management 

2.7 Miller and Orr model of cash management 

2.8 Stone model of cash management

2.9 Short term investment decisions

2.10 Summary 

2.11 Further readings

2.1 INTRODUCTION

Without monitoring your cash—how to measure it, invest it, borrow it, and collect it you can cheat yourself out of extra profits or even avoid trouble with creditors and bankruptcy. The main objective of cash management is an optimal cash balance; minimizing the sum of fixed cost of transactions and the opportunity cost of holding cash balance.  Optimal balance here means a position when the cash balance amount is on the most ideal proportion so that the company has the ability to invest the excess cash for a return [profit] and at the same time have sufficient liquidity for future needs. 
The key ingredient here is that the cash balance should neither be excessive nor deficient. For example, companies with many bank accounts may be accumulating excessive balances. Do you know how much cash you need, how much you have, where the cash is, what the sources of cash are, and where the cash will be used? This is especially crucial in recession.

The minimum cash to hold is the greater of (1) compensating balances (a deposit held by a bank to compensate it for providing services) or (2) precautionary balances (money held in cash for an emergency) plus transaction balances (money to cover uncleared cheques) The company needs sufficient cash to satisfy daily requirements. Determining the optimal cash balance is one among the most a crucial task in cash management area.

Cash means actual cash and any cheque accounts with a bank. From a financial viewpoint (not an accounting one!) one might include any unused portion of bank overdraft facilities that could be called upon to fill a need for cash. 

Other liquid assets include near-cash assets, such as marketable securities. Marketable securities are financial instruments that earn interest and are readily convertible into cash through the marketplace or can be redeemed 'at call' or on short notice. Usually, when a financial instrument is redeemed early there is an associated opportunity cost, such as losing part of the interest earnings. 

2.2 Motives for holding cash 

There are three main motives for a firm to hold cash or liquid assets: 

· A transaction motive 

· A precautionary motive 

· A speculative motive 

Transaction motive: This is triggered by the perceived (and real) need to hold cash balances for ordinary business transactions. For example, a business needs cash to pay suppliers and to pay wages to its employees. The firm also receives cash from its customers. These receipts and payments form a continuous flow through the firm's working cash balance. Seasonal or trade cycle factors create cash surpluses, part of which will be held in near-cash form so as to earn interest. 

Precautionary motive:  Sometimes, cash is needed at short notice when unforeseen situations arise. Precautionary cash balances are usually held as near-cash, on call assets earning interest. 

Speculative Motive:  From time to time investment or cost saving opportunities arises unexpectedly which can only be taken advantage of if cash or near-cash is available on call. 

2.3 Cash management policy 

Cash management policy involves three main areas: 

· How to manage working cash balances, that is, managing the storage, payments and collections over the cash conversion cycle 

· How to determine the optimum or appropriate level of cash balances 

· How to invest temporarily surplus or idle cash in interest bearing assets 

Managing payments and collections
The cash cycle is a series of events in which cash is used to buy materials for producing goods; pay workers wages and other expenses during production. The finished goods are sold to customers and, when the customers pay their bills cash is received, and the cycle is completed. 

The longer it takes to complete this cycle, the more the firm needs to hold cash or liquid assets. Reducing the time period between cash payments and cash collections reduces the amount of inactive cash holdings required. 

Speeding collections and banking
One way of speeding up the collection process is to offer incentives for prompt or early payment. A second method is to reduce the lag between customers paying and the time taken for cheques to be cleared through the banking system. Some firms make arrangements for customers to make deposits directly into the firm's bank account (for example, Eftpos, Bpay, telephone and on-line banking). 

To further minimise any delay firms should bank all cash and cheques on the day they are received. Cash not banked increases the cash conversion cycle unnecessarily, and allows possibilities for theft or misuse. Daily banking is an important internal control procedure for cash. 

Controlling payments
Slowing payment to creditors and suppliers is another way of conserving cash. On way of doing this is to delay payments to creditors for as long as possible, without losing settlement discounts or getting a poor credit rating. 

2.4 Determining the appropriate levels of cash balances 

How much money should a firm keep in its cheque account and as cash in hand? 

The working cash balance is maintained for transaction purposes, such as paying bills as they fall due and collecting cash from debtors. If cash balances are too low, the firm may run out of cash, and it must liquidate some marketable securities or borrow the amount it needs. In both cases there are associated transaction costs. If cash balances are too high, the firm loses the opportunity to earn interest on the surplus cash. 

Finding the optimal cash balance involves a trade-off between transaction costs (which are high for low working balances) and opportunity costs (which are high for high working balances). Under conditions of certainty determining optimal cash balances can be seen as an inventory problem. 

Unfortunately, cash receipts and payments are not completely predictable. Past data about the pattern of cash receipts and payments will allow a firm to estimate maximum and minimum balances relevant to the business cycle. Where a business is seasonal, it needs a higher minimum balance in peak activity periods than in low activity periods. 

Cash balances fluctuate in a semi-random manner in response to inflows and outflows of cash. When they reach the maximum levels x rupeess will be invested in marketable securities. The fluctuations continue until the balance reaches the minimum control limit when y rupeess of marketable securities are sold and banked in the working cash account. The minimum level z represents a safety level to satisfy, in part, the precautionary motive for holding cash. 

Taking into account uncertainty, variability and the seasonal nature of cash inflows and outflows, it is not reasonable to expect that an optimal working cash balance can be calculated. However, appropriate working cash balances that are reasonable can be established by experience, statistical analysis and observation. 

the optimal cash balance is another aspect of cash management. There are a number of methods that try to determine the magical cash balance, which should be targeted so that costs are minimized and yet adequate liquidity exists to ensure bills are paid on time (hopefully with something left over for emergency purposes). One of the first steps in managing the cash balance is measuring liquidity. There are numerous ways to measure this, including: cash to total assets ratio, current ratio (current assets divided by current liabilities), quick ratio (current assets less inventory, divided by current liabilities), and the net liquid balance (cash plus marketable securities less short-term notes payable, divided by total assets). The higher the number generated by the liquidity measure, the greater the liquidity and vice versa. There is a trade off, however, between liquidity and profitability that discourages firms from having excessive liquidity.
2.5 Investing surplus or idle cash 

Surplus or idle cash balances are usually held in short-term interest-bearing investments. If surplus cash is greater than that needed for precautionary and speculative reasons, it will be invested in longer-term and even permanent revenue-producing assets. 

Instead of holding excess cash in short-term investments, a firm can borrow to meet variable cash requirements as they occur. This is what many firms do when they obtain overdraft facilities on their working cash account. Under such a policy a firm will never have excess cash. 

There are three main factors to consider when investing excess cash in interest bearing securities. These are: 

· Default risk 
The reasons for investing excess cash balances make it unlikely that investments will be made in assets that have a high chance of failing. In selecting securities in which to invest remember that default risk and interest return are related, which means that low risk securities will give the lowest return. 

· Maturity 
Maturity is the period over which the investment is made. As the purpose of investing excess cash is short-term, the maturity period should be matched as closely as possible to the initial purpose of the investment. Consideration must be given to investments that can be redeemed before the end of their maturity period. 

· Marketability
This refers to how easily the investment can be converted into cash. This includes early redemption and possibility of selling the security in the marketplace. Marketability is measured by the ability to sell within a given timeframe at a fair price. 

2.6 Baumol Model of Cash Management

Baumol model of cash management helps in determining a firm's optimum cash balance under certainty. It is extensively used and highly useful for the purpose of cash management. As per the model, cash and inventory management problems are one and the same. 

William J. Baumol developed a model (The transactions Demand for Cash: An Inventory Theoretic Approach) which is usually used in Inventory management & cash management. Baumol model of cash management trades off between opportunity cost or carrying cost or holding cost & the transaction cost. As such firm attempts to minimize the sum of the holding cash & the cost of converting marketable securities to cash. 

The objective is to minimize the sum of the fixed costs of transactions and the opportunity cost of holding cash balances.
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Figure 1
These costs are expressed as:

F × [T/C] + i.[C/2]
Where:

F = the fixed cost of a transaction
T = the total cash needed for the time period involved
i = the interest rate on marketable securities
C = cash balance

The optimal level of cash is determined using the following formula:
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 Case Example
You estimate a cash need for Rs.4 million over a one month period where the cash account is expected to be disbursed at a constant rate. The opportunity interest rate is 6 percent per annum or 0.5 percent for a one-month period. The transaction cost each time you borrow or withdraw is Rs.100.

The optimal transaction size (the optimal borrowing or withdrawal lot size) and the number of transactions you should make during the month follow:
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· The optimal transaction size is: Rs.400,000.

· The average cash balance is: C/2 = Rs.400,000/2 = Rs.200,000

· The number of transactions required is:  Rs.4,000,000/Rs.400,000 = 10 transactions during the month.

2.6.1 Relevance


At present many companies make an effort to reduce the costs incurred by owning cash. They also strive to spend less money on changing marketable securities to cash. The Baumol model of cash management is useful in this regard. 

2.6.2 Use of Baumol Model 


The Baumol model enables companies to find out their desirable level of cash balance under certainty. The Baumol model of cash management theory relies on the trade off between the liquidity provided by holding money (the ability to carry out transactions) and the interest foregone by holding one's assets in the form of non-interest bearing money. The key variables of the demand for money are then the nominal interest rate, the level of real income which corresponds to the amount of desired transactions and to a fixed cost of transferring one's wealth between liquid money and interest bearing assets. 

2.6.3 Assumptions 

There are certain assumptions or ideas that are critical with respect to the Baumol model of cash management: 

· The particular company should be able to change the securities that they own into cash, keeping the cost of transaction the same. Under normal circumstances, all such deals have variable costs and fixed costs.

· The company is capable of predicting its cash necessities. They should be able to do this with a level of certainty. The company should also get a fixed amount of money. They should be getting this money at regular intervals.

· The company is aware of the opportunity cost required for holding cash. It should stay the same for a considerable length of time. 

· The company should be making its cash payments at a consistent rate over a certain period of time. In other words, the rate of cash outflow should be regular.

2.6.4 Limitations of the Baumol model

1. It does not allow cash flows to fluctuate.
2. Overdraft is not considered.
3. There are uncertainties in the pattern of future cash flows
2.7 Miller and Orr Model of Cash Management

The Miller and Orr model of cash management is one of the various cash management models in operation. It is an important cash management model as well. It helps the present day companies to manage their cash while taking into consideration the fluctuations in daily cash flow. 

As per the Miller and Orr model of cash management the companies let their cash balance move within two limits - the upper limit and the lower limit. The companies buy or sell the marketable securities only if the cash balance is equal to any one of these. 

When the cash balances of a company touches the upper limit it purchases a certain number of salable securities that helps them to come back to the desired level. If the cash balance of the company reaches the lower level then the company trades its salable securities and gathers enough cash to fix the problem. 

It is normally assumed in such cases that the average value of the distribution of net cash flows is zero. It is also understood that the distribution of net cash flows has a standard deviation. The Miller and Orr model of cash management also assumes that distribution of cash flows is normal. 

You can use a stochastic model for cash management where uncertainty exists for cash payments. The Miller-Orr model places an upper and lower limit for cash balances. When the upper limit is reached, a transfer of cash to marketable securities is made. When the lower limit is reached, a transfer from securities to cash occurs. A transaction will not occur as long as the cash balance falls within the limits.

The Miller-Orr cash model takes into account the fixed costs of a securities transaction (F), which is assumed to be the same for buying as well as selling, the daily interest rate on marketable securities (i), and the variance of daily net cash flows.

The purpose is to satisfy cash requirements at the least cost. A major assumption is the randomness of cash flows.

 The two control limits in the Miller-Orr model may be specified as ‘‘d’’ rupeess as an upper limit and zero rupeess at the lower limit. When the cash balance reaches the upper level, d less z rupeess of securities are bought and the new balance becomes z rupeess. When the cash balance equals zero, z rupeess of securities are sold and the new balance again reaches z. Of course, practically speaking, you should note that the minimum cash balance is established at an amount greater than zero due to delays in transfer as well as to having a safety buffer.

The optimal cash balance “z” is computed as:
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The optimal value for d is computed as 3z. The average cash balance will approximate (z + d)/3
Case Example
You wish to use the Miller-Orr model. The following information is supplied:

· Fixed cost of a securities transaction = Rs.10

· Variance of daily net cash flows = Rs.50

· Daily interest rate on securities (10%/360) = 0.0003

 The optimal cash balance, the upper limit of cash needed, and the average cash balance are:
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The optimal cash balance is = Rs.102.

The upper limit is = Rs.306 [=3 × Rs.102].

The average cash balance is: Rs.136 = (Rs.102 + Rs.306)/3

A brief elaboration on these findings is needed for clarification. When the upper limit of Rs.306 is reached, Rs.204 of securities (Rs.306–Rs.102) will be purchased to bring you to the optimal cash balance of Rs.102.  When the lower limit of zero rupeess is reached, Rs.102 of securities will be sold to again bring you to the optimal cash balance of Rs.102.

2.7.1 Application of Miller and Orr Model of Cash Management 

The Miller and Orr model of cash management is widely used by most business entities. However, in order for it applied properly the financial managers need to make sure that the following procedures are followed: 

· Finding out the approximate prices at which the salable securities could be sold or bought 

· Deciding the minimum possible levels of desired cash balance 

· Checking the rate of interest 

· Calculating the SD (Standard Deviation) of regular cash flows

2.8 STONE MODEL of cash management

The Stone Model is somewhat similar to the Miller-Orr Model insofar as it uses control limits. It incorporates, however, a look-ahead forecast of cash flows when an upper or lower limit is hit to take into account the possibility that the surplus or deficit of cash may naturally correct itself. If the upper control limit is reached, but is to be followed by cash outflow days that would bring the cash balance down to an acceptable level, then nothing is done. If instead the surplus cash would substantially remain that way, then cash is withdrawn to get the cash balance to a predetermined return point. Of course, if cash were in short supply and the lower control limit was reached, the opposite would apply. In this way the Stone Model takes into consideration the cash flow forecast. 

The goals of these models are to ensure adequate amounts of cash on hand for bill payments, to minimize transaction costs in acquiring cash when deficiencies exist, and to dispose of cash when a surplus arises. These models assume some cash flow pattern as a given, leaving the task of cash collection, concentration, and disbursement to other methods. 

2.9 SHORT-TERM INVESTMENT DECISIONS 

A key cash management problem (including how much money and for how long) concerns in which money market instruments should the temporary excess funds be placed. This short-term investment decision necessitates the analysis of return (need to annualize returns in order to compare) and liquidity. Only short-term investments meet the liquidity test, as long-duration instruments expose the investor to too much interest rate risk. In addition, federal government obligations are popular due to the absence of default risk and ease of resale in the secondary market. Nonetheless, there are numerous money market securities available with varying characteristics from many types of issuers. 

Cash management is evolving with the increasing acceptance and use of electronic payments, such as debit cards. Shifting from paper-based payments to electronic transfers reduces the uncertainty in cash flow forecasting. The change in form of payment decreases both float and per item transaction costs. Stumbling blocks to the complete switchover to electronic payments include the initial equipment investment for businesses and resistance by consumers who still prefer checks. Nevertheless, the use of electronic versus paper payments is gaining, affecting the importance of current cash management techniques. 

2.9.1 The classification of investment projects

a) By project size 

Small projects may be approved by departmental managers. More careful analysis and Board of Directors' approval is needed for large projects of, say, half a million rupeess or more. 

b) By type of benefit to the firm 

* An increase in cash flow
* a decrease in risk
* an indirect benefit (showers for workers, etc).

c) By degree of dependence 

* Mutually exclusive projects (can execute project A or B, but not both)
* complementary projects: taking project A increases the cash flow of project B.
* substitute projects: taking project A decreases the cash flow of project B.

d) By degree of statistical dependence 

* Positive dependence
* Negative dependence
* Statistical independence.

e) By type of cash flow 

* Conventional cash flow: only one change in the cash flow sign 

e.g. -/++++ or +/----, etc 

* Non-conventional cash flows: more than one change in the cash flow sign, 

e.g. +/-/+++ or -/+/-/++++, etc.

2.9.2 The economic evaluation of investment proposals

The analysis stipulates a decision rule for: 

I) accepting or
II) rejecting 

Investment projects

2.9.3 The time value of money 

Recall that the interaction of lenders with borrowers sets an equilibrium rate of interest. Borrowing is only worthwhile if the return on the loan exceeds the cost of the borrowed funds. Lending is only worthwhile if the return is at least equal to that which can be obtained from alternative opportunities in the same risk class. 

The interest rate received by the lender is made up of: 

i) The time value of money: the receipt of money is preferred sooner rather than later. Money can be used to earn more money. The earlier the money is received, the greater the potential for increasing wealth. Thus, to forego the use of money, you must get some compensation. 

ii) The risk of the capital sum not being repaid. This uncertainty requires a premium as a hedge against the risk, hence the return must be commensurate with the risk being undertaken. 

iii) Inflation: money may lose its purchasing power over time. The lender must be compensated for the declining spending/purchasing power of money. If the lender receives no compensation, he/she will be worse off when the loan is repaid than at the time of lending the money.

a) Future values/compound interest 

Future value (FV) is the value in rupeess at some point in the future of one or more investments. 

FV consists of: 

i) the original sum of money invested, and
ii) the return in the form of interest.

The general formula for computing Future Value is as follows: 

FVn = Vo (l + r)n
where 

Vo is the initial sum invested
r is the interest rate
n is the number of periods for which the investment is to receive interest.

Thus we can compute the future value of what Vo will accumulate to in n years when it is compounded annually at the same rate of r by using the above formula. 

b) Net present value (NPV) 

The NPV method is used for evaluating the desirability of investments or projects. 
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where: 

Ct = the net cash receipt at the end of year t
Io = the initial investment outlay
r = the discount rate/the required minimum rate of return on investment
n = the project/investment's duration in years.

The discount factor r can be calculated using: 
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Decision rule: 

If NPV is positive (+): accept the project
If NPV is negative(-): reject the project
c) Annuities 

N.B. Introduce students to annuity tables from any recognised published source.

A set of cash flows that are equal in each and every period is called an annuity. 

Example: 

	Year
	Cash Flow (Rs.)

	0
	-800

	1
	400

	2
	400

	3
	400


PV = Rs.400(0.9091) + Rs.400(0.8264) + Rs.400(0.7513) 

= Rs.363.64 + Rs.330.56 + Rs.300.52 

= Rs.994.72 

NPV = Rs.994.72 - Rs.800.00 

= Rs.194.72
Alternatively, 

PV of an annuity = Rs.400 (PVFAt.i) (3,0,10) 

= Rs.400 (0.9091 + 0.8264 + 0.7513) 

= Rs.400 x 2.4868 

= Rs.994.72 

NPV = Rs.994.72 - Rs.800.00 

= Rs.194.72
d) Perpetuities 

A perpetuity is an annuity with an infinite life. It is an equal sum of money to be paid in each period forever. 
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where: 

C is the sum to be received per period
r is the discount rate or interest rate

e) The internal rate of return (IRR) 

Refer students to the tables in any recognised published source. 

# The IRR is the discount rate at which the NPV for a project equals zero. This rate means that the present value of the cash inflows for the project would equal the present value of its outflows. 

# The IRR is the break-even discount rate. 

# The IRR is found by trial and error. 
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where r = IRR
IRR of an annuity: 
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where: 

Q (n,r) is the discount factor
Io is the initial outlay
C is the uniform annual receipt (C1 = C2 =....= Cn).

2.9.4 Net present value vs internal rate of return

Independent vs dependent projects 

NPV and IRR methods are closely related because: 

i) both are time-adjusted measures of profitability, and
ii) their mathematical formulas are almost identical.

So, which method leads to an optimal decision: IRR or NPV? 

a) NPV vs IRR: Independent projects 

Independent project: Selecting one project does not preclude the choosing of the other. 

With conventional cash flows (-|+|+) no conflict in decision arises; in this case both NPV and IRR lead to the same accept/reject decisions. 
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Figure 2 NPV vs IRR Independent projects 

If cash flows are discounted at k1, NPV is positive and IRR > k1: accept project. 

If cash flows are discounted at k2, NPV is negative and IRR < k2: reject the project. 

Mathematical proof: for a project to be acceptable, the NPV must be positive, i.e. 
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Similarly for the same project to be acceptable: 
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Where R is the IRR. 

Since the numerators Ct are identical and positive in both instances: 

* Implicitly/intuitively R must be greater than k (R > k);
* If NPV = 0 then R = k: the company is indifferent to such a project;
* Hence, IRR and NPV lead to the same decision in this case.

b) NPV vs IRR: Dependent projects 

NPV clashes with IRR where mutually exclusive projects exist. 

Example: 

Agritex is considering building either a one-storey (Project A) or five-storey (Project B) block of offices on a prime site. The following information is available: 

	
	Initial Investment Outlay
	Net Inflow at the Year End

	Project A
	-9,500
	11,500

	Project B
	-15,000
	18,000


Assume k = 10%, which project should Agritex undertake? 
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= Rs.954.55 
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= Rs.1,363.64
Both projects are of one-year duration: 
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Rs.11,500 = Rs.9,500 (1 +RA) 
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= 1.21-1 

therefore IRRA = 21% 
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Rs.18,000 = Rs.15,000(1 + RB) 
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= 1.2-1 

therefore IRRB = 20%
Decision: 

Assuming that k = 10%, both projects are acceptable because: 

NPVA and NPVB are both positive
IRRA > k AND IRRB > k

Which project is a "better option" for Agritex? 

If we use the NPV method: 

NPVB (Rs.1,363.64) > NPVA (Rs.954.55): Agritex should choose Project B.

If we use the IRR method: 

IRRA (21%) > IRRB (20%): Agritex should choose Project A. See figure 3.
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Figure 3 NPV vs IRR: Dependent projects 

Up to a discount rate of ko: project B is superior to project A, therefore project B is preferred to project A. 

Beyond the point ko: project A is superior to project B, therefore project A is preferred to project B 

The two methods do not rank the projects the same. 

Differences in the scale of investment 

NPV and IRR may give conflicting decisions where projects differ in their scale of investment. Example: 

	Years
	0
	1
	2
	3

	Project A
	-2,500
	1,500
	1,500
	1,500

	Project B
	-14,000
	7,000
	7,000
	7,000


Assume k= 10%. 

NPVA = Rs.1,500 x PVFA at 10% for 3 years
= Rs.1,500 x 2.487
= Rs.3,730.50 - Rs.2,500.00
= Rs.1,230.50. 

NPVB == Rs.7,000 x PVFA at 10% for 3 years
= Rs.7,000 x 2.487
= Rs.17,409 - Rs.14,000
= Rs.3,409.00. 

IRRA = [image: image26.png]Q




[image: image27.png]_ $2.500
$1,500




= 1.67. 

Therefore IRRA = 36% (from the tables) 

IRRB = [image: image28.png]Q
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= 2.0 

Therefore IRRB = 21%
Decision: 

Conflicting, as: 

* NPV prefers B to A
* IRR prefers A to B
	
	NPV
	IRR

	Project A
	Rs. 3,730.50
	36%

	Project B
	Rs.17,400.00
	21%


See figure 4. 
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Figure 4 Scale of investments 

To show why: 

i) The NPV prefers B, the larger project, for a discount rate below 20% 

ii) The NPV is superior to the IRR 

a) Use the incremental cash flow approach, "B minus A" approach
b) Choosing project B is tantamount to choosing a hypothetical project "B minus A".

	
	0
	1
	2
	3

	Project B
	- 14,000
	7,000
	7,000
	7,000

	Project A
	- 2,500
	1,500
	1,500
	1,500

	"B minus A"
	- 11,500
	5,500
	5,500
	5,500
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= 2.09 

= 20%
c) Choosing B is equivalent to: A + (B - A) = B 

d) Choosing the bigger project B means choosing the smaller project A plus an additional outlay of Rs.11,500 of which Rs.5,500 will be realised each year for the next 3 years. 

e) The IRR"B minus A" on the incremental cash flow is 20%. 

f) Given k of 10%, this is a profitable opportunity, therefore must be accepted. 

g) But, if k were greater than the IRR (20%) on the incremental CF, then reject project. 

h) At the point of intersection, 

NPVA = NPVB or NPVA - NPVB = 0, i.e. indifferent to projects A and B.

i) If k = 20% (IRR of "B - A") the company should accept project A. 

#  this justifies the use of NPV criterion.

Advantage of NPV: 

# It ensures that the firm reaches an optimal scale of investment.

Disadvantage of IRR
It expresses the return in a percentage form rather than in terms of absolute rupees returns, e.g. the IRR will prefer 500% of Rs.1 to 20% return on Rs.100. However, most companies set their goals in absolute terms and not in % terms, e.g. target sales figure of Rs.2.5 million.

The timing of the cash flow 

The IRR may give conflicting decisions where the timing of cash flows varies between the 2 projects. 

Note that initial outlay Io is the same. 
	
	0
	1
	2

	Project A
	- 100
	20
	125.00

	Project B
	- 100
	100
	31.25

	"A minus B"
	0
	- 80
	88.15


Assume k = 10% 

	
	NPV
	IRR

	Project A
	17.3
	20.0%

	Project B
	16.7
	25.0%

	"A minus B"
	0.6
	10.9%


IRR prefers B to A even though both projects have identical initial outlays. So, the decision is to accept A, that is B + (A - B) = A. See figure 5 
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Figure 5 Timing of the cash flow 

The horizon problem 

NPV and IRR rankings are contradictory. Project A earns Rs.120 at the end of the first year while project B earns Rs.174 at the end of the fourth year. 

	
	0
	1
	2
	3
	4

	Project A
	-100
	120
	-
	-
	-

	Project B
	-100
	-
	-
	-
	174


Assume k = 10% 

	
	NPV
	IRR

	Project A
	9
	20%

	Project B
	19
	15%


Decision: 

NPV prefers B to A
IRR prefers A to B.

The profitability index - PI 

This is a variant of the NPV method. 
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Decision rule: 

PI > 1; accept the project
PI < 1; reject the project

If NPV = 0, we have: 

NPV = PV - Io = 0
PV = Io
Dividing both sides by Io we get: 
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PI of 1.2 means that the project's profitability is 20%. Example: 

	
	PV of CF
	Io
	PI

	Project A
	100
	50
	2.0

	Project B
	1,500
	1,000
	1.5


Decision: 

Choose option B because it maximises the firm's profitability by Rs.1,500. 

Disadvantage of PI: 

Like IRR it is a percentage and therefore ignores the scale of investment. 

2.9.5 The payback period (PP) 

The CIMA defines payback as 'the time it takes the cash inflows from a capital investment project to equal the cash outflows, usually expressed in years'. When deciding between two or more competing projects, the usual decision is to accept the one with the shortest payback. 

Payback is often used as a "first screening method". By this, we mean that when a capital investment project is being considered, the first question to ask is: 'How long will it take to pay back its cost?' The company might have a target payback, and so it would reject a capital project unless its payback period were less than a certain number of years. 

Example  

	Years
	0
	1
	2
	3
	4
	5

	Project A
	1,000,000
	250,000
	250,000
	250,000
	250,000
	250,000


For a project with equal annual receipts: 
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= 4 years
Disadvantages of the payback method
# It ignores the timing of cash flows within the payback period, the cash flows after the end of payback period and therefore the total project return. 

# It ignores the time value of money. This means that it does not take into account the fact that Rs.1 today is worth more than Rs.1 in one year's time. An investor who has Rs.1 today can either consume it immediately or alternatively can invest it at the prevailing interest rate, say 30%, to get a return of Rs.1.30 in a year's time. 

# It is unable to distinguish between projects with the same payback period. 

# It may lead to excessive investment in short-term projects.

Advantages of the payback method 

Payback can be important: long payback means capital tied up and high investment risk. The method also has the advantage that it involves a quick, simple calculation and an easily understood concept.

2.9.6 The accounting rate of return - (ARR) 

The ARR method (also called the return on capital employed (ROCE) or the return on investment (ROI) method) of appraising a capital project is to estimate the accounting rate of return that the project should yield. If it exceeds a target rate of return, the project will be undertaken. 
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Note that net annual profit excludes depreciation. 

Example
A project has an initial outlay of Rs.1 million and generates net receipts of Rs.250,000 for 10 years. 

Assuming straight-line depreciation of Rs.100,000 per year: 
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= 15% 
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= 30%
Disadvantages
# It does not take account of the timing of the profits from an investment. 

# It implicitly assumes stable cash receipts over time. 

# It is based on accounting profits and not cash flows. Accounting profits are subject to a number of different accounting treatments. 

# It is a relative measure rather than an absolute measure and hence takes no account of the size of the investment. 

# It takes no account of the length of the project. 

# it ignores the time value of money.

The payback and ARR methods in practice 

Despite the limitations of the payback method, it is the method most widely used in practice. There are a number of reasons for this: 

* It is a particularly useful approach for ranking projects where a firm faces liquidity constraints and requires fast repayment of investments. 

* It is appropriate in situations where risky investments are made in uncertain markets that are subject to fast design and product changes or where future cash flows are particularly difficult to predict. 

* The method is often used in conjunction with NPV or IRR method and acts as a first screening device to identify projects which are worthy of further investigation. 

* it is easily understood by all levels of management. 

* It provides an important summary method: how quickly will the initial investment be recouped?

2.9.7 Allowing for inflation

So far, the effect of inflation has not been considered on the appraisal of capital investment proposals. Inflation is particularly important in developing countries as the rate of inflation tends to be rather high. As inflation rate increases, so will the minimum return required by an investor. For example, one might be happy with a return of 10% with zero inflation, but if inflation was 20%, one would expect a much greater return. 

Example
Keymer Farm is considering investing in a project with the following cash flows: 
	TIME 
	ACTUAL CASH FLOWS 

	
	ZRs. 

	0 
	(100,000) 

	1 
	90,000 

	2 
	80,000 

	3 
	70,000 


Keymer Farm requires a minimum return of 40% under the present conditions. Inflation is currently running at 30% a year, and this is expected to continue indefinitely. Should Keymer Farm go ahead with the project? 

Let us take a look at Keymer Farm's required rate of return. If it invested Rs.10,000 for one year on 1 January, then on 31 December it would require a minimum return of Rs.4,000. With the initial investment of Rs.10,000, the total value of the investment by 31 December must increase to Rs.14,000. During the year, the purchasing value of the rupees would fall due to inflation. We can restate the amount received on 31 December in terms of the purchasing power of the rupees at 1 January as follows: 

Amount received on 31 December in terms of the value of the rupees at 1 January: 
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= Rs.10,769
In terms of the value of the rupees at 1 January, Keymer Farm would make a profit of Rs.769 which represents a rate of return of 7.69% in "today's money" terms. This is known as the real rate of return. The required rate of 40% is a money rate of return (sometimes known as a nominal rate of return). The money rate measures the return in terms of the rupees, which is falling in value. The real rate measures the return in constant price level terms. 

The two rates of return and the inflation rate are linked by the equation: 

(1 + money rate) = (1 + real rate) x (1 + inflation rate)

where all the rates are expressed as proportions. 

In the example, 

(1 + 0.40) = (1 + 0.0769) x (1 + 0.3) 

= 1.40
So, which rate is used in discounting? As a rule of thumb: 

a) If the cash flows are expressed in terms of actual rupeess that will be received or paid in the future, the money rate for discounting should be used. 

b) If the cash flows are expressed in terms of the value of the rupees at time 0 (i.e. in constant price level terms), the real rate of discounting should be used.

In Keymer Farm's case, the cash flows are expressed in terms of the actual rupeess that will be received or paid at the relevant dates. Therefore, we should discount them using the money rate of return. 
	TIME 
	CASH FLOW 
	DISCOUNT FACTOR 
	PV 

	
	Rs. 
	40% 
	Rs. 

	0 
	(150,000) 
	1.000 
	(100,000) 

	1 
	90,000 
	0.714 
	64,260 

	2 
	80,000 
	0.510 
	40,800 

	3 
	70,000 
	0.364 
	25,480 

	
	
	
	30,540 


The project has a positive net present value of Rs.30,540, so Keymer Farm should go ahead with the project. 

The future cash flows can be re-expressed in terms of the value of the rupees at time 0 as follows, given inflation at 30% a year: 

	TIME 
	ACTUAL CASH FLOW 
	CASH FLOW AT TIME 0 PRICE LEVEL 

	
	Rs. 
	Rs. 

	0 
	(100,000) 
	(100,000) 
	

	1 
	90,000 
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	69,231 

	2 
	80,000 
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	47,337 

	3 
	70,000 
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	31,862 


The cash flows expressed in terms of the value of the rupees at time 0 can now be discounted using the real value of 7.69%. 

	TIME 
	CASH FLOW 
	DISCOUNT FACTOR 
	PV 

	
	Rs. 
	7.69% 
	Rs. 

	0 
	(100,000) 
	1.000 
	(100,000) 

	1 
	69,231 
	[image: image46.png](L.0769)"




	64,246 

	2 
	47,337 
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	40,804 

	3 
	31,862 
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	25,490 

	
	
	
	30,540 


The NPV is the same as before. 

Expectations of inflation and the effects of inflation 

When a manager evaluates a project, or when a shareholder evaluates his/her investments, he/she can only guess what the rate of inflation will be. These guesses will probably be wrong, at least to some extent, as it is extremely difficult to forecast the rate of inflation accurately. The only way in which uncertainty about inflation can be allowed for in project evaluation is by risk and uncertainty analysis. 

Inflation may be general, that is, affecting prices of all kinds, or specific to particular prices. Generalised inflation has the following effects: 

a) Inflation will mean higher costs and higher selling prices. It is difficult to predict the effect of higher selling prices on demand. A company that raises its prices by 30%, because the general rate of inflation is 30%, might suffer a serious fall in demand. 

b) Inflation, as it affects financing needs, is also going to affect gearing, and so the cost of capital. 

c) Since fixed assets and stocks will increase in money value, the same quantities of assets must be financed by increasing amounts of capital. If the future rate of inflation can be predicted with some degree of accuracy, management can work out how much extra finance the company will need and take steps to obtain it, e.g. by increasing retention of earnings, or borrowing.

However, if the future rate of inflation cannot be predicted with a certain amount of accuracy, then management should estimate what it will be and make plans to obtain the extra finance accordingly. Provisions should also be made to have access to 'contingency funds' should the rate of inflation exceed expectations, e.g. a higher bank overdraft facility might be arranged should the need arise. 

Many different proposals have been made for accounting for inflation. Two systems known as "Current purchasing power" (CPP) and "Current cost accounting" (CCA) have been suggested. 

CPP is a system of accounting which makes adjustments to income and capital values to allow for the general rate of price inflation. 

CCA is a system which takes account of specific price inflation (i.e. changes in the prices of specific assets or groups of assets), but not of general price inflation. It involves adjusting accounts to reflect the current values of assets owned and used. 

At present, there is very little measure of agreement as to the best approach to the problem of 'accounting for inflation'. Both these approaches are still being debated by the accountancy bodies. 

Activity 1

1. Discuss motives of holding cash with the help of suitable examples. What is the relevance of cash management policy?
2. How will you determine the appropriate levels of cash balances? Write a brief note on investment of idle cash.
3. Explain various models of cash management. What are the limitations of Baumol model of cash management?
4. You are promised perpetuity of Rs.700 per year at a rate of interest of 15% per annum. What price (PV) should you be willing to pay for this income? 
5. What is the IRR of an equal annual income of Rs.20 per annum which accrues for 7 years and costs Rs.120? 
6. Find out payback period for following project.
	Years
	0
	1
	2
	3
	4

	Project B
	- 10,000
	5,000
	2,500
	4,000
	1,000


2.10 summary

The bottom line to good cash management is that, in a any situation good or bad, an appropriate balance of cash must be there with organisation to meet its business requirements. This unit discusses the approaches to manage cash balances. Specific motives of holding cash were discussed and cash management policy was explained in detail. Propositions to determine appropriate level of cash were revealed. In the next section investment of surplus cash was dealt. 

Certain important models of cash management were taken into consideration including Baumol model, Miller Orr model and Stone model of cash management. Short term investment decisions finally were tackled with special focus on investment in projects. Net present value of project, accounting rate of return, internal rate of return and Pay back period were discussed with the help of suitable examples.

2.11 further readings

· K. John and T.A. John, "Private Corporate Funding," The New Palgrave Dictionary of Money and Finance, McMillian Press Reference Books, October 1992.
· D. Flath and C. Knoeber, "Taxes, Failure Costs, and Optimal Industry Capital Structure: An Empirical Test," Journal of Finance (March 1980)
· M. Ferri and W. Jones, "Determinants of Financial Structure: A New Methodological Approach," Journal of Finance (June 1979)
· Shulman, Joel S., and Raymond A. K. Cox. "An Integrative Approach to Working Capital Management." Journal of Cash Management 5 (November/December 1985)
UNIT 3
MANAGEMENT OF RECEIVABLES
Objectives

After reading this unit, you should be able to:
· Understand the concept of management of receivables 

· Explain the performance measures to manage receivables
· Appreciate the approach to accounts receivable policy
· Identify receivables analysis in various situations
· Know the concepts of credit analysis

· Discuss the credit policy and its relevance
Structure

3.1 Introduction

3.2 Receivable management                                                   
3.3 Performance measures to manage receivables 
3.4 Accounts receivable policy

3.5 Receivable analysis – the marginal approach
3.6 Credit analysis                   
3.7 Credit policy                  

3.8 Summary
3.9 Further readings
3.1 INTRODUCTION

Receivables may refer to the amount due from individuals and companies. Receivables are claims that are expected to be collected in cash. These are frequently classified as:

1. Accounts Receivable
2. Notes Receivable
3. Other Receivables, which include non-trade receivables such as interest receivable, loans to company officers, advances to employees, and income taxes refundable. These do not generally result from the operations of the business. Therefore, they are reported as separate items on the balance sheet.

Accounts receivable (A/R) is one of a series of accounting transactions dealing with the billing of a customer for goods and services he/she has ordered. In most business entities this is typically done by generating an invoice and mailing or electronically delivering it to the customer, who in turn must pay it within an established timeframe called "creditor payment terms."

An example of a common payment term is Net 30, which means payment is due in the amount of the invoice 30 days from the date of invoice. Other common payment terms include Net 45 and Net 60 but could in reality be for any time period agreed upon by the vendor and the customer.

While booking a receivable is accomplished by a simple accounting transaction, the process of maintaining and collecting payments on the accounts receivable subsidiary account balances can be a full-time proposition. Depending on the industry in practice, accounts receivable payments can be received up to 10 - 15 days after the due date has been reached. These types of payment practices are sometimes developed by industry standards, corporate policy, or because of the financial condition of the client.

On a company's balance sheet, accounts receivable is the money owed to that company by entities outside of the company. The receivables owed by the company's customers are called trade receivables. Account receivables are classified as current assets assuming that they are due within one year. To record a journal entry for a sale on account, one must debit a receivable and credit a revenue account. When the customer pays off their accounts, one debits cash and credits the receivable in the journal entry. The ending balance on the trial balance sheet for accounts receivable is always debit.

Business organizations which have become too large to perform such tasks by hand (or small ones that could but prefer not to do them by hand) will generally use accounting software on a computer to perform this task.

Associated accounting issues include recognizing accounts receivable, valuing accounts receivable, and disposing of accounts receivable.

Accounts receivable departments use the sales ledger. Accounts receivable is more commonly known as Credit Control in the UK, where most companies have a credit control department.

Other types of accounting transactions include accounts payable, payroll, and trial balance.

Since not all customer debts will be collected, businesses typically record an allowance for bad debts which is subtracted from total accounts receivable. When accounts receivable are not paid, some companies turn them over to third party collection agencies or collection attorneys who will attempt to recover the debt via negotiating payment plans, settlement offers or legal action. Outstanding advances are part of accounts receivables if a company gets an order from its customers with payment terms agreed in advance. Since no billing is being done to claim the advances several times this area of collectible is not reflected in accounts receivables. Ideally, since advance payment is mutually agreed term, it is the responsibility of the accounts department to take out periodically the statement showing advance collectible and should be provided to sales & marketing for collection of advances. The payment of accounts receivable can be protected either by a letter of credit or by Trade Credit Insurance.

Companies can use their accounts receivable as collateral when obtaining a loan (asset-based lending) or sell them through factoring. Pools or portfolios of accounts receivable can be sold in the capital markets through a securitization.

3.2 Receivable Management

Receivables represent amounts owed to the firm as a result of sale of goods or services in the ordinary course of business. The purpose of maintaining or investing in receivables is to meet competition, and to increase the sales and profits the purpose of receivables can be understood if we can grasp the basic objective of receivables management. The objective of receivables management is to promote sales and profits until that point is reached where the returns that the company gets from funding of receivable is less than the cost that the company has to incur in order to fund these receivables. Hence, the purpose of receivables is less than the cost that the company has to incur in order to fund these receivables. Hence, the purpose of receivables is directly connected with the company’s objectives of making credit sales, which are:

· Increasing total sales as, if a company sells goods on credit, it will be in a position to sell more goods than if it insists on immediate cash payment.

· Increasing profits as a result of increase in sales not only in volume, but also because companies charge a higher margin of profit on credit sales as compared to cash sales

.

· In order to meet increasing competition, the company may have to grant better credit facilities than those offered by its competitors.


3.2.1 Cost of maintaining Receivables

Additional fund requirement for the company

When a firm maintains receivables, some of the firm’s resources remain blocked in them because there is a time lag between the credit sale to customer and receipt of cash from them as payment. To the extent that the firm’s resources are blocked in its receivables, it has to arrange additional finance to meet it own obligations toward its creditors and employees, like payments for purchases, salaries and other production and administrative expenses. Where this additional finance is met from its own resources or from outside, it involves a cost to the firm in terms of interest (if financed from outside or opportunity costs (if internal resources which could have been put to some other use are taken).

Administrative costs

When a company maintains receivables, it has to incur additional administrative expenses in the form of salaries to clerks who maintain records of debtors, expenses on investigating the creditworthiness of debtors etc.

Collection costs 
These are costs, which the firm has to incur for collection of the amount at the appropriate time from he customers.

Defaulting cost
When customers make default in payment not only is the collection effort to be increased but the firm may also have to incur losses from bad debts.

The size of receivables or investment in receivables is determined by the firm’s credit policy and the level of it sales.

With businesses looking for improved bottom line performance, better account receivables management, collections is a key focus area along with timely and accurate billing for organizations across industries. An effective collections strategy:

·  Increases receivables recovery rates 

·  Reduces bad debts 

·  Rationalizes costs through streamlined collections processes

3.3 Performance measures to manage receivables

This section is not attempting to dictate, or even suggest, which performance measures are most valid and should be used. The purpose of this section is to serve as a reference guide to readers and provide them with a comprehensive collection of performance measures used in credit, collections, and accounts receivable, hence, allowing the individual to make educated decisions on what to use and why.

Dynamic credit executives plan and direct the credit, collection, and accounts receivable functions to increase sales and profits. While pursuing these goals, they use their decision-making capabilities to foster growth, optimize cash inflows, and improve the quality of work performed by credit, collections, and accounts receivable personnel. Using valid measures of performance is critical in this process. For many years credit and finance professionals, along with academic researchers, have been seeking a means of accurately measuring performance in credit, collections, and accounts receivable. Most of the measures that are currently in use have value. Unfortunately, they also have flaws. The challenge is to understand the individual measures and use them appropriately. The prudent credit professional will have a clear understanding of the importance of spending the necessary time and effort to understand the individual measures of performance and implement the appropriate measures to meet the needs of their organization.

3.3.1 Measures of Performance
	Identify areas of expertise
	Identify areas of potential growth

	Improve policies and procedures
	Reduce errors or defects

	Shorten lead time
	Increase customer satisfaction

	Reduce customer complaints
	Increase customer retention

	Improve financial performance
	Improve employee morale

	Focus employee training and support
	Increase productivity

	Increase cash flow
	Reduce costs

	Reduce bad debt
	Perform fair individual and group evaluations


Regardless of the measures chosen to evaluate an organization, they must be able to stand the test of time. The measures that make an organization look good today may not in the future. The goal is to identify and consistently use valid measures that work over time, not just measures that work for the moment.

If a measure is not understood it should not be used. It is difficult to explain or defend something that is not understood. Always use measures that accurately reflect reality, and then manage for improvement.

3.3.2 What Makes A Measure Meaningful?

A meaningful measure fills a need and meets a specific objective. If a measure does not accomplish a purpose, don't use it. If a measure is being used and the objective is not understood, figure it out. All productive activity has a purpose. Meaningful measures will support the organization's mission and help reach organizational goals.

The measure used must have a standard. The standard can be a set value or a range. For example, if the controller of a company is using Days Sales Outstanding (DSO) as an overall measure of accounts receivable in relationship to credit sales, what is acceptable? Is the standard a set value such as 45 days, where any value below 45 days is acceptable? Perhaps the standard is a range such as 42 days to 51 days, where any value within the range is acceptable. Using a range as a standard has some benefits. In this example, the low-end of the range may reflect a credit policy that is too strict, while the high end may indicate a policy that is too liberal. If a company does not sell to marginal customers, the company's DSO will be lower than if they accept the increased risk and potential profit associated with marginal customers.

A measure must be compared to some standard or it has no meaning. Standards may be set according to past organizational or industry values or trends. Again, using the DSO example, the acceptable range may be the industry high and low from a standard determined externally, such as those published by the Credit Research Foundation in its quarterly publication, The National Summary of Domestic Trade Receivables or Robert Morris Associates' Annual Statement Studies. Choosing a range for a standard can provide the tolerance that is sometimes needed to allow for situations such as seasonal sales.

Consistency is the next element of a meaningful measure. If the standard DSO calculation is used one month, Sales Weighted DSO cannot be used the following month. Likewise, the acceptable standard and the comparable standard cannot change monthly. It's true that measures need to be evaluated and updated from time to time, but the update should be completed on more of an annual basis than monthly.

The effective implementation of measures requires action. This is similar to a guidance system on a missile. It has an acceptable standard (hitting the target). It also has a comparative standard (the course to the target). The missile is constantly comparing its current position (course) to its destination (target) and making the necessary corrections to stay on course. As mentioned earlier, the acceptable standard can be specific or general.

An effective measure provides a benefit. One benefit could be the satisfaction of reaching a goal and realizing the implications of that success. The question could be asked, "If a measure provides no benefit, why bother using it?"

Organizations should communicate all measures and standards to those individuals who are responsible for executing the action plan that will help the organization reach its goals. Measures of performance should be graphed or charted as part of the reporting process. The old adage that states, "When performance is measured, performance improves, but when performance is measured and reported, the rate of performance accelerates" is true.

3.3.3 What Is The "Right" Measure?

The right measure is the one that meets your organizational needs. To determine if a measure meets your organizational needs, logic dictates that you must first understand those needs. Once your needs are understood, you must then identify the most appropriate measure to meet them. This requires a thorough understanding of what the measure expresses. The right measure will express a value that complements and supports the objectives of the company, division, department, or subgroup.

The following questions will help you determine if the right measure is being used:
· What does the measure express?

· What do the results of the measure indicate?

· Does the measure support the objectives?

· Is the measure valid?

· Is there a more valid measure that should be used?

· Does the use of the measure's results comply with organizational goals and values?

· Should the measure be used independently or in conjunction with other measures?


When calculating formulas that require the number of employees and an employee performs tasks in addition to the measure being calculated, you must allocate the employee as a percentage of the time spent working on the measure being calculated or the ratio will be inaccurate. Always allocate employees in terms of full-time equivalents.

Formulas such as DSO that use periods of time, can be very erratic over the course of a year if the business is affected by seasonal sales influences or long dating terms. A suggestion would be to change the formula to use a year's worth of data. For instance use a rolling 12 months so that the impact of the sales peaks and valleys is somewhat neutralized.

3.3.4 Credit and Collection Measures
1. Collection Effectiveness Index (CEI)
Definition: This percentage expresses the effectiveness of collection efforts over time. The closer to 100 percent, the more effective the collection effort. It is a measure of the quality of collection of receivables, not of time.
Formula:
	Beginning Receivables + (Credit Sales/N*) - Ending Total Receivables
Beginning Receivables + (Credit Sales/N*) - Ending Current Receivables
	X 100

	*N = Number of Months or Days


2. Days Sales Outstanding (DSO)

Definition: This figure expresses the (aggregate) average time, in days, that receivables are outstanding. It helps determine if a change in receivables is due to a change in sales, or to another factor such as a change in selling terms. An analyst might compare the days' sales outstanding with the company's credit terms as an indication of how efficiently the company manages its receivables.
Formula:
Ending Total Receivables x Number of Days in Period Analyzed
Credit Sales for Period Analyzed

3. Best Possible Days Sales Outstanding or Average Terms Based on Customer Payment Patterns

Definition: This figure expresses the best possible level of receivables.

	TIP
	This measure should be used together with DSO. The closer the overall DSO is to the Average Terms Based on Customer Payment Patterns (Best Possible DSO), the closer the receivables are to the optimal level.


Formula:
Current Receivables x Number of Days in Period Analyzed
Credit Sales for Period Analyzed

4. Sales Weighted DSO

Definition: This figure expresses the (aggregate) average time, in days, that receivables are outstanding.
Formula: 

((Current Age Category / Credit Sales of Current Period) + (1 to 30 Day Age Category / Credit Sales of Prior Period)+(31 to 60 Day Age Category / Credit Sales of 2nd Prior Period) + (61 to 90 Day Age Category / Credit Sales of 3rd Prior Period) + (91 to 120 Day Age Category / Credit Sales of 4th Prior Period) + (etc.)) x 30

Note: There are several formulas to calculate Sales Weighted DSO. This is a simple expression of those formulas. Other formulas or expressions yield the same results.


5. True DSO

Definition: The accurate and actual number of days credit sales are unpaid.
Formula: 

Number of days from invoice date to reporting date x (invoice amount/net credit sales for the month in which the sale occurred) = True DSO per invoice.

The sum of True DSO for all open invoices = True DSO per total accounts receivable.

6. Delinquent DSO or Average Days Delinquent

Definition: This figure expresses, in days, the average time from the invoice due date to the paid date, or the average days invoices are past due.
Formula: 

DSO minus Average Terms Based on Customer Payment Patterns (Best Possible DSO)

7. Days Average Collection Rate

Definition: This figure expresses, in days, the average time from the invoice date to the date paid.
Formula:
Total Flow of Funds
Total Funds Applied


8. Prior Month's Past Due Collected

Definition: This percentage expresses the amount that has been collected in the current month of the prior month's past due amount.
Formula:

	1 -
	Current Months Past Due Age Categories
Beginning Receivables of Prior Month


9. Percent Over 61 Days -- or Percent of Any Age Category

Definition: This figure expresses the percentage of Total Receivables that is 61 Days or more past due.
Formula:
Sum of the 61 Days and Older Categories
Total Receivables

10. Bad Debt to Sales

Definition: This expresses the percentage of credit sales that were written off to bad debt. A lower percentage signifies that effective credit policies and procedures are employed.
Formula:
Bad Debt Net of Recoveries
Credit Sales

11. Active Customer Accounts per Credit and Collection Employee
(Total Department)

Definition: This figure represents the total number of active accounts per department employee. Generally, the higher the number of accounts per employee, the more efficient the use of technology and people. (This is a departmental measure.)
Formula:
Number of Active Customer Accounts
Number of Total Department Employees

12. Active Customer Accounts per Credit Representative or Collector

Definition: This figure represents the total number of active accounts for an individual credit representative or collector. Generally the higher the number of accounts per employee, the more efficient the use of technology and people. (This is an individual measure.)
Formula:
Number of Active Customer Accounts
Number of Total Credit Representatives or Collectors

13. Operating Cost per Employee

Definition: This figure represents the total rupeess spent per employee. The lower the cost, the more effective use of technology and people.

	TIP
	Operating Cost per Employee is listed here in the Credit and Collections section, but is just as valuable and applicable under Accounts Receivable. The formula is the same for each department.


Formula:
Departmental Operating Costs
Number of Department Employees

14. Cost per Sales rupees

Definition: This calculation relates rupees spent in the credit and collection effort to credit sales generated, or how much it cost the company to process each rupee in credit sales. A higher percentage signifies that a more effective operation is employed:
Formula:
Departmental Operating Costs
Credit Sales

Is your cost per credit sales rupee good? This question is relative. It could be answered by benchmarking with other organizations or measuring itself against its own past performance.


15. Cost of Collections

Definition: This percentage represents the cost of collecting the collectable amount of Bad Debt. The lower the percentage, the more effective the attorney(s) or agency(s) employed.
Formula:
Amount Paid to Attornies and Agencies
Collected Amount

16. High-Funds Accounts
Definition: This measure identifies accounts where significant funds could be collected in a relative short time.
You must set the criteria for your business. Example: by identifying accounts that have at least Rs.2,000 over 60 Days and a total due of Rs.5,000 or more that are not paying according to terms because of improper billing or processing problems. The closer to zero the more effective the collection effort, the better the working relationship with the customer and the more credit, collections, and accounts receivable policies and procedures are being followed.

17. High-Risk Accounts

Definition: This measure identifies significant potential bad debt accounts so they can be collected, thereby maximizing profits by minimizing losses.
You must set the criteria for your business. Example: these accounts have at least Rs.2,000 over 60 Days and a total due of Rs.5,000 and the customer is not paying because of its lack of ability to pay or some unknown reason for not paying according to terms. The closer to zero the more effective the collection effort, the better the working relationship with the customer and the more credit, collections, and accounts receivable policies and procedures are being followed.

3.3.5 Accounts Receivable Measures
1. Check Turnover per Cash Applicator
Formula: Definition: This figure indicates the number of checks processed per person responsible for actually applying checks. A higher turnover rate implies that an efficient system is employed.
This measure could include automated remittance processing "auto-cash". (Whether automated processing is included or not is a matter of choice, or in benchmarking comparability, sense consistency is the key.) Once the parameters are set, they should not change in like comparisons.

Number of Checks Processed
Number of Cash Applicators


2. Transaction Turnover per Cash Applicator
Definition: This figure indicates the number of transactions processed per cash applicator. A transaction includes all invoices, credits, deductions, and payments. A higher turnover rate implies that a more efficient system is employed.
This measure could include automated remittance processing "auto-cash". (Whether automated processing is included or not is a matter of choice, or in benchmarking comparability, sense consistency is the key.) Once the parameters are set, they should not change in like comparisons.

Formula:
Number of Transactions Processed
Number of Cash Applicators

3. Transaction Turnover per Accounts Receivable Employee

Definition: This figure indicates the number of transactions processed per individual employee. All employees involved in accounts receivable are included because their combined duties are directed in some fashion to processing transactions of all types. This includes secretaries, administrators, supervisors, and managers. A transaction includes all invoices, credits, deductions, and payments. A higher turnover rate implies that a more efficient system is employed.
This measure could include automated remittance processing "auto-cash". (Whether automated processing is included or not is a matter of choice, or in benchmarking comparability, sense consistency is the key.) Once the parameters are set, they should not change in like comparisons.

Formula:
Number of Transactions Processed
Number of Accounts Receivable Employees

4. Deduction Turnover per Cash Applicator and A/R Deduction Specialist

Definition: This figure indicates the total number of deductions processed by cash application and deduction specialists. The higher the turnover, the greater the efficiency per employee. (However, the lower the number of deductions, the more efficient the organization's billing process.)
Formula:
Deductions Processed
Cash Applicators & Deductions Specialist

5. Operating Cost per Transaction

Definition: This figure indicates the cost of an individual transaction. The lower cost per transaction implies a more efficient use of technology and people.
Formula:
Departmental Operating Costs
Number of Transactions Processed

3.4 Accounts Receivable Policy

The purpose of an accounts receivable policy is to encourage strong fiscal management practices, and to have proper control over receivables. A comprehensive accounts receivable policy can help a company collect its revenues fairly, equitably, and timely. By collecting receivables in a timely framework, companies can have greater control over their cash flow and liquidity. This can help make a firm financially stronger and viable.
When organisations develop an accounts receivable policy, they should include the following components. The components have been divided into general accounts receivable elements, non-lienable accounts receivable procedures, and lienable accounts receivable procedures to provide clarity for municipalities when developing their unique accounts receivable policy statement. 

I. General Accounts Receivable Elements

Organisations should include various accounts receivable elements that can be applied to both nonlienable and lienable accounts receivables. The following are some general elements that should be found in an accounts receivable policy statement to provide accountability, security, and consistency.

Internal Controls
· Organisations should establish standard internal controls that are properly documented and followed, which should include:

       o Generating the receivable;

       o Receipting the payment; and

       o Performing collection activities on delinquent accounts.

· Organisations should establish a standard process to handle suspicious fraud or illegal activity.

· Upon any suspicion of fraud, appropriate officials should be notified.

· Organisations should implement a system of internal controls.

Segregation of Duties

· For internal control purposes, staff members that are responsible for the management/collection of accounts receivable must not handle or be responsible for the processing of receipts.
· Different personnel should perform authorization, recording, and custodian functions or create explicit procedures in place.

Master File Records

· Organisations should maintain master file records of accounts receivable. This will make reporting and recovering documents easier in the future.
Accounting and Reporting Procedures

· Returned cheque charge to be established

· For each returned cheque, an organisation may charge the customer’s account whichever fee is applicable at the time of the cheque return.

· Annual review of balances

· Each year, prior to year-end, all accounts receivable must be reviewed in preparation for the audit and to assess the adequacy of the allowance for doubtful accounts.

· Assessments must be done to determine the need to write off any accounts.
II. Non-Lienable Accounts Receivable Procedures

The non-lienable accounts receivable procedures section of the accounts receivable policy should include a definition of non-lienable revenues. This can provide greater accountability, providing readers and ratepayers with a greater understanding of their repayment responsibilities. 

The following is a description of the components that should be found in non-lienable accounts receivable procedures. Formal procedures should be implemented in order to provide consistency and a higher rate of repayment.

Issuing Statements

· Organisations should develop a consistent timeline to bill.

· The stipulations may need to differ based on the type of charge, but the repayment schedule should be specifically outlined.

· For instance, with regular non-lienable charges, organisations should state when the bills are sent out and when they are due.

· The due date from the billing date should be at least 30 days.
Interest

If an organisation is going to charge interest on delinquent payments, the rate of interest should be stated in the policy and on the bills for the non-lienable charges.

Refunds

· Payments received in error or paid in excess of the invoice total will be refunded (with interest where required by law) to the payer by cheque or secured bank transferred only. These methods, organisations can help prevent fraud and theft.
· Refunds by cash, credit or debit cards should be avoided.
· No refund should be made if other invoices are outstanding on the account. A reduction in the ratepayer’s account should be applied (maintaining the ‘right to offset’).

Minimum Invoice Amount

· In order to defer administrative costs, organisations should establish a minimum limit permitted to be invoiced for non-lienable charges. Amounts due less than the minimum amount should be paid in advance or at the time the good or service is provided.

· The organisation should monitor and report compliance annually with these requirements.

Collection Procedures

· Organisations should establish collection procedures, taking into consideration the rupees amount of the receivables outstanding.

· The municipality should determine the effective cost of collecting non-lienable charges. This should depend on the amount owed and the account history or repayment.

Offer Different Payment Options
· The standard payment options should be outlined in the policy. Payment options generally include cash, cheque, credit, debit cards, electronic funds transfers for goods and services provided.
· Organisations could also establish other locations for ratepayers to pay  bills, such a local bank branches.
· Organisations could also establish online payment options to allow for payment online.
Electronic payments can help:

· Reduce the risk of cheque fraud;

· Reduce costs, time and errors associated with manual payment processing; and

· Gain more control over high volume and high rupees cash flows

Written and Verbal Follow Up

· Non-lienable accounts with an outstanding balance should be sent a letter or called by telephone if any payment or full payment is not received by the due date.
· Organisations should make contact at least twice if there is no response from the initial contact.
· When delinquent account holders are contacted, they should be provided with options to make the repayments on their charge.

 Denial of Further Credit and/or Service

· If persistent contact does not result in repayment of the charge, municipalities should consider denying further credit and/or service.

· A formal policy to deny further credit and/or service should be established, including when to deny further credit and/or service should be made by the organisation.

III. Lienable Accounts Receivable Procedures

The accounts receivable policy should include a section pertaining specifically to lienable accounts receivables. The lienable accounts receivable procedures should include a definition of lienable charges consistent with the MGA to provide greater accountability, to ensure a greater understanding of their payment responsibilities. The following is a list of components that should be included in a lienable accounts receivable policy.

Issuing Statements

· The policy should include how many times billings are sent throughout the year. Each bill should include the current amount due and any overdue balances.
· The timing for all bill payments should be established in the accounts receivable policy

· Regular statements should be issued to advice customers of the balance on their account at the date of the statement. 
The statements should include details of the current period documents; the balance carried forward from the previous period, and/or accrued interest. As a result of the regular statements, many customers will respond:

o Make payment to clear account; or

o Make arrangements for payment.
Interest

If an organisation chooses to charge interest on delinquent payments, they must outline the terms of interest in the policy statement and on the bill.

Incentives and Interest

(1) The firm may impose interest, at a rate determined from time to time by policy, for non-payment of bills when due.
(2) Interest shall be added to the unpaid bills and shall be collected as if the interest originally formed part of the unpaid taxes.
(3) Interest shall be calculated according to the length of the default payment.
(4) The council may provide that interest be compounded, not more frequently than monthly.
(5) The firm may provide that interest shall be calculated from the date the tax rate is set if taxes are not paid within thirty days of the due date.
(6) The firm may adopt a formula by which, and the time when, the rate of interest on overdue charges is automatically adjusted.

Refunds

· Payments received in error or paid in excess of the invoice total will be refunded to the payer by cheque or secured bank transferred only. By using these methods, organisations can help prevent fraud and theft.

· Refunds by cash, credit or debit cards should be avoided.

· No refund should be made if other invoices are outstanding on the account. 

Collection Procedures

· The organisation should establish collection procedures, taking into consideration the rupee amount outstanding.
· The effective cost of collecting the accounts receivable depends on the rupee value of the outstanding balance.

Recovery of Arrears through Monies Owed to creditors

· If the organisation is holding any monies owed, such as accounts payable cheques, refunds or rebates; these amounts should be applied to the account holder’s tax arrears, with proper notification (right of offset).

In order to know what an effective receivable policy contains, here we will illustrate a municipal receivable policy.
Example of a Municipal Accounts Receivable Policy

The Halifax Regional Municipality (HRM) developed a Revenue Collections Policy, which mirrors some of the components outlined in the above section. The following is HRM’s Collections Policy, which may be helpful for other organisations to see how an accounts receivable policy may be formatted. 

Guiding Principles

The following principles guide the collection practices of the Halifax Regional Municipality:

a. To ensure all taxpayers are served equitably

b. To clearly articulate the guidelines staff will apply in the collection process and the outcomes which will ensue on default

c. To follow through with necessary action upon default in keeping with the policy

d. To direct those taxpayers in need of financial aid to all applicable sources of assistance including HRM’s Grants and Deferral programs and to any provincial programs

e. To be respectful and consistent in all cases

f. Staff will ensure they comply with Protection and Privacy legislation.

Non-Lienable Charges

These are charges that under law cannot be affixed to a property and, therefore, cannot form an encumbrance against the value of that property. Many types of revenues are included in this category such as Solid Waste tipping fees, Bus Tickets and Passes, Payroll costs, Rentals, Encroachment fees, Police extra duty work, and Transit bus warranty recoveries. These examples are not all inclusive.

Lienable Charges

These charges can be affixed to a property. Several charges billed as general revenue are lienable against properties in accordance with the particular by laws that created the charges. Examples include: Unsightly Premises charges, Sewer Redevelopment/Trunk Sewer charges, Local Improvement charges, False alarm fines, and Other By-law related charges. Real property taxes are also lienable charges. These charges remain as encumbrances on a property until such time as they are paid and can by definition initiate a tax sale process in accordance with the Municipal Government Act.

Categories of Revenue

a. This policy applies to all Business units, Agencies, Boards and Commission of HRM over which the Organisation has jurisdiction.

b. Different collection policies and practices are required for various revenue streams due to the differences in legislation and the nature of those revenues.

Non-Lienable Charges

a. These amounts are billed and are due monthly. The due date for all of these types is 30 days from the date of billing.

Collection Procedures for Non-Lienable Charges

b. Staff will follow up with a phone call to those accounts where amounts have gone past the due date. Statements will be sent monthly showing the accounts status. Staff will then pursue and follow up until the account overdue status reaches 90 days or until the account becomes current. After 90 days any persistently over accounts will be turned over to our internal collections department and more serious action will be taken to collect, including:

1. Requiring a payment arrangement or enacting a right of offset for any amounts that HRM might owe the client;

2. A refusal to do further business on a billed basis (i.e. cash only);

3. Advising the client of legal action we may take (standard letter format), e.g. small claims court action or legal action to file judgements;

4. File action in appropriate civil court, obtain judgement and file judgement at Registry of Deeds;

5. Obtain and action execution order or garnishee;

6. Issue a warrant to distrain (hold and possibly sell) goods of the client against the debt owed;

7. Where internal collection efforts have not been successful, the account will be turned over to a third party collection agency on contract with HRM.

Lienable Charges – General Revenues

a. Due dates on these charges are usually 30 days, except local improvement charges, which can be paid over many years depending on the nature and financial burden of the work to the resident and the particular by law that created them.

Lienable Charges – Real Property Taxes

a. Residential and commercial property taxes are billed twice annually with two due dates, one on April 30th and one on September 30th (or the last working day of the month). Residents receive their tax bills approximately six weeks prior to the due date.

Collection Procedures for all Lienables

a. Friendly Reminder Notices may be sent out to all accounts with amounts in excess of one month overdue. Follow up with those notices is then undertaken and payment arrangements are put in place if requested. If no response or success is forthcoming from these steps and if the taxes on a property are still outstanding after June 30th, following the previous year’s due date of September 30th, the property may be placed on the tax sale property list.

b. A preliminary notice (Advance Notice of Tax Sale Proceedings) is sent to each assessed owner of property on the tax sale list as per Section 138 of the MGA advising that the property is liable to be sold for arrears, with interest and expenses, and that tax sale procedures may be commenced and costs expended, which will also be liened against the property, unless the arrears are paid or a satisfactory payment arrangement is struck within 30 days of the date of the preliminary notice.

c. After 30 days past the issuance of the preliminary notice, if the taxes have not been paid or arrangements made, staff will arrange for a title search, and if deemed necessary, undertake a survey of the property.

d. Upon completion of the title search and survey, Notice of Intention to Sell is then sent by registered mail to all registered owners and to the spouses of registered owners, with a copy to be sent to any mortgage company or any person with a lienholder in the property where applicable.

e. All properties with taxes that are in arrears for the preceding three fiscal years SHALL be put up for tax sale. It should be noted that staff would proceed to tax sale for all lienables that are in excess of 3 years overdue. This means that instalments of Local Improvement charges, Unsightly charges, False Alarm charges, Trunk Sewer charges, or lienable charge, as well as, real property taxes can trigger the tax sale process.

f. Staff will notify citizens and clients of all amounts that are outstanding in excess of nine months overdue that may place properties at risk of tax sale using the Reminder Notice of Overdue Charges.

g. Tax sale proceedings may be deferred for a property for up to two years via a payment arrangement that will bring the property into a current status within two years.

h. A municipality is not required to put a property up for tax sale (MGA Section 134(4)) where:

1. The solicitor for the municipality advises there is a high risk of litigation. Tax staff will forward any properties that may be creating litigation risk, upon notification, thereto, or as they ascertain in the course of their research to Legal Services for review.

2. The amount is below the collection limit established by Council. Staff may not regularly pursue accounts in arrears where the total amount outstanding is less than Rs.500 as the staff time, costs for a title search (about Rs.300) and possible survey costs, make the effort more costly than the return. Staff will, nonetheless, regularly select some of these accounts at random to include in the tax sale process.

3. The property has been put up for tax sale three times in the past with no satisfactory offer. Staff will then proceed, without further notice to the owner and encumbrances, to again advertise the property and sell it at auction for the best price. The minimum amount acceptable would be all additional expenses we have incurred to bring the property tax sale status.

E.g. title search fees, survey fees, tax auction expenses such as advertising, place rental, and security, etc.

4. In that year, the taxpayer qualifies for a deferral. Once a taxpayer no longer applies for or receives tax deferral, the tax sale process can immediately recommence, except where the taxpayer makes a payment arrangement for the amounts previously deferred. Such payment arrangement will be a reasonable amount as determined with the taxpayer and staff. The proposed payment arrangement will be in writing and the rules concerning breaks in the arrangement as outlined below will apply.

5. If the taxpayer is compliant with a payment arrangement. Under normal circumstances, any payment arrangements made will bring the account into current status within a two-year time frame. The proposed two-year payment arrangement will be in writing and will allow for a deferral of the tax sale process. No other circumstances (except as specifically directed by Council) will allow for deferral. Staff will strictly uphold compliance with the payment arrangement. There will be allowance for two payments to be deferred either by request or by default. On the third instance of non-payment as per the arrangement, notice will be given and the tax sale process will recommence with no recourse other than full payment. This forgiveness of two payments clause is considered an insurance policy for unforeseen and unfortunate circumstances of any kind.

6. Once a property has been advertised in the newspaper for public auction at tax sale, in order to stop the auction, there is requirement to pay a lump sum amount to bring the property to within two years of arrears along with a subsequent payment arrangement to clear the remaining arrears and current upcoming tax bills for the property. This would be the minimum arrangement that would prevent the property from proceeding to auction. Such payment could be received up to the close of business (i.e. 4:30 pm) on the day preceding the day of the auction. A signed payment arrangement will be subsequently required within a week of the auction date.

7. Any surplus of funds from the tax sale may be applied to reduce any non-lienable charges owed by the owner of the land to the municipality. These outstanding amounts need have no direct relationship to the property sold. The withdrawal of any surplus cannot be completed until after the redemption period (within six months after the sale date) where applicable. Properties are not redeemable if there are no taxes owing that are greater than six years in arrears.

8. A tax sale deed shall be provided to the purchaser for the fee of Rs.100 to be paid at the time of the sale and provided at any time after sale if the property was not redeemable or after the six-month waiting period if the property was redeemable.

Other Collection Policies

a. Principle or interest for less than Rs.10 can be written off for accounts in arrears at staff’s discretion.

b. Staff may relieve interest charges on an account when it is determined that the account has been in dispute and the process to settle the debt has been prolonged and the client is not at fault.

c. Interest charges on an account may be relieved by staff if it is determined that insufficient support for the billing or insufficient follow up by staff has resulted in undue interest charges.

d. Where staff determines that both the taxpayer and staff may have been jointly responsible for delays in billing, or in providing appropriate details to support or refute the billing or for lack of timely follow up, staff may grant partial interest relief on an account up to their applicable spending authorization limits.

e. No adjustment to billings can be made, except as outlined above by any staff member, unless where there was an error in the original billing and corresponding back up by appropriate managerial levels of staff involved is provided.

f. No account will be sent to write off unless all efforts have been exhausted in its collection and will only be so sent after recommendation of supervisor and concurrence of team leader and manager.

g. Only Council can approve final write off of any revenue accounts. Such write off reports will be provided not less than once per year.

h. After an assessment appeal is determined and any appeal from that decision is decided, any taxes that were overpaid shall be refunded to the applicant, together with interest at a rate equal to the rate actually earned by HRM on its short term investments. The interest rate shall be determined and the interest calculated monthly but shall not be compounded.
3.5 receivable analysis – the marginal approach

Accounts receivable analysis requires the financial manager to balance the cost of increasing accounts receivable with the benefit received from allowing people a more flexible account.

Accounts receivable analysis is a difficult art, and requires the use of other analysis techniques like SWOT analysis, Porter's five forces assessment and Pestle analysis. Accounts receivable analysis varies considerably between firms because of the unique operating characteristics of each of them. There is no universal optimization model determining the best accounts receivable policy for all firms. And there are many accounts receivable analysis tools that analysts need to master, from advanced statistical techniques to the customer satisfaction survey. To maximise the usefulness of this technique you need to take account of every accounts receivable factor.

3.5.1 The "five Cs" of accounts receivable analysis

In deciding whether or not to incur accounts receivable risks from a customer, accounts receivable managers use the "five Cs" of accounts receivable analysis. The five Cs are: character, capacity, capital, collateral, and conditions. The manager has to answer a question for each of the five Cs:

· Character: Is the borrower is likely to keep his or her financial obligations?  
· Capacity: Does the borrower have the financial capacity to meet payments?
· Capital: Is the customer's general financial condition in a good state?
· Collateral: Are there assets, such as a house, that can act as security. 
· Conditions: Is the operating financial condition of customer in a good condition? Is he or she receiving a steady wage from a stable company?

Judging the character, capacity, and collateral of a customer is usually the job of commercial financial services.

Increasing accounts receivable usually entails three kinds of costs: 

· The cost of financing accounts receivable
· The cost of offering discounts
· The cost of bad-debt losses
The relationship of these costs to financial situation of the customer must be established. The marginal cost of extending accounts receivable must be compared to the expected marginal profit. 

As well as deciding which customers to include, and under what terms, the accounts receivable manager is responsible for accounts receivable analysis and the supervision of money collection. For instance, agreement to collect accounts receivable can be set up with customers at risk. Valuation of uncollectible accounts receivable should be made to make sure profits are not affected.

The importance of accounts receivable collection cannot be stressed too highly. Every possible source of information on leveraging accounts receivable must be consulted. There are many sources of tips on accounts receivable collection procedures that can be found on the internet. Accounts receivable managers should also seek out accountancy courses to help their career path.

Accounts receivable trade insurance can be sought to achieve protection against bad customer debt.

Past due accounts are usually the best candidates for bad-debt losses, and the manager must follow them up. This requires some skills in diplomacy. A balance between the need to collect the account and the need to maintain customer goodwill must be struck. But if the customer cannot pay, goodwill is soon withdrawn. A consistently delinquent accounts customer is likely to have cash on delivery and advance payment processes instituted for future sales to his or her account.

3.6 credit analysis

Credit analysis is the method by which one calculates the creditworthiness of a business or organization. The audited financial statements of a large company might be analyzed when it issues or has issued bonds. Or, a bank may analyze the financial statements of a small business before making or renewing a commercial loan. The term refers to either case, whether the business is large or small.

Credit analysis involves a wide variety of financial analysis techniques, including ratio and trend analysis as well as the creation of projections and a detailed analysis of cash flows. Credit analysis also includes an examination of collateral and other sources of repayment as well as credit history and management ability.

Before approving a commercial loan, a bank will look at all of these factors with the primary emphasis being the cash flow of the borrower. A typical measurement of repayment ability is the debt service coverage ratio. A credit analyst at a bank will measure the cash generated by a business (before interest expense and excluding depreciation and any other non-cash or extraordinary expenses). 

The debt service coverage ratio divides this cash flow amount by the debt service (both principal and interest payments on all loans) that will be required to be met. Bankers like to see debt service coverage of at least 120 percent. In other words, the debt service coverage ratio should be 1.2 or higher to show that an extra cushion exists and that the business can afford its debt requirements.

The major rating agencies conduct detailed evaluations of bond issues by poring over corporate financial data, meeting with issuers’ management and considering other forecasts and variables prior to assigning their ratings. Each agency applies a methodical process to the analysis of an issuer’s ability to repay interest and principal in a timely fashion, and this process continues through periodic reviews of each issuer. Any major event or news announcement that affects a company’s debt, such as a downturn in sales or a management shake-up, causes rating agencies to review their assigned ratings, and perhaps revise them.

In addition, trained professionals at many investment firms analyze bond credits and issue opinions and recommendations to brokers and investors. Since high-yield bond analysis requires a sophisticated level of knowledge and experience, most prudent investors rely upon both agency credit ratings and the views of analysts who dig beneath the ratings.

A review of high-yield debt investments should cover: 

(1) Analysis of the industry, including growth rates, special risks and leading companies; 

(2) Analysis of the bond issuer, including the company’s position in its industry; new products; management stability; the outlook for growth in revenues and cash flow as captured in Earnings Before Interest, Taxes, Depreciation and Amortization, also called EBITDA; value of corporate assets and the debt maturity schedule; and

(3) Analysis of the issue, including special provisions in the “bond indenture,” covenants protecting the bondholder, use of the money rose in bond offerings, debt seniority, secondary market liquidity and call provisions.

3.7 Credit policy 

The credit policy of a company can be regarded as a kind of trade-off betweens increased credit sales leading to increased in profit and the cost of having larger amount of cash locked up in the form of receivables and the loss due to the incidence of bad debts. In competitive market, the credit policy adopted by a company is considerably influenced by the practices followed by the industry. A change in the credit policy of a company, say, by extending credit policy of a company, say, by extending credit period to 30 days, when the other companies are following a credit period of 15 days can result in such a high demand for the company’s product that it cannot cope with. 
Further, other companies also may have to fall in line in the long run. It is assumed generally that such factors have already been taken into consideration before making changes in the credit policy of a company.

The term credit policy encompasses the policy of a company in respect of the credit standards adopted, the period over which credit is extended to customers, any incentive in the form of cash discount offered, as also the period over which credit is extended to customers, any incentive in the form of cash discount offered, as also the period over which the discount can be utilized by the customers and the collection effort made by the company.

The various variables associated with credit policy are:
1. Credit standards

2. Credit period

3. Cash discount

4. Collection program

All these variables underlying a company’s credit policy influence sales, the amount locked up in the form of receivables and some of the receivables turning sour and eventually become bad debts. While the variables of credit policy are related to each other, for the purpose of clarity in understanding, we shall follow what is technically known as comparative static analysis by considering each variable independently, holding some or all other constant, to study the impact of a change in that variable on the company’s profit. 
It is also assumed that the company is making profits and has adequate unutilized capacity to meet the increased sales caused by a change in some variables without incurring additional fixed costs like wage and salaries, rent, etc. due to space considerations of this block we will here discuss only credit standards.
Credit standards

When a company is confronted with the question of the standards to be applied to customers before deciding whether to extend credit or not, application of very stiff standards for the classification of customers to whom credit can be extended and to whom it cannot be extended is likely to result in a low level of sales, less amount of money locked up in the form of receivables, virtually no bad debt losses and less amount to be spent for collection.

On the other hand, indiscriminate extension of credit without bothering much about the credit standards expected of the customers is likely to increase sales. But in its wake the company is more likely to be saddled with a large quantum of money locked up in the form of accounts receivable, higher incidence of bad debt losses and increases expenses on the collection front. In the United States, there are excellent professional credit rating agencies such as Dun and Brad Street whose services can be utilized for a consideration.

In the Indian situation, no such reputed agencies exist except for credit rating of public issues. Let us assume for the time being (because in the section on credit evaluation we shall consider these aspects) that the company has rated the customers into four rating. Let us also assume that the company has been foregoing sales from ‘fair’ and ‘limited’ categories. The company has been contemplating to increase its sales from its existing level by liberalizing or relaxing its credit standard to some extent. What course of action should it take: liberalize or not?

The answer to the above question lies in making a comparison of the incremental benefits associated with a liberalized policy and the associated incremental costs. The decision to liberalize will be justified only when the net incremental benefits are positive. Before going into the analysis we have to reckon with the factor that the earlier customers may take a lenient view in their paying habit once they come to know that the lowly rated customers of the company are taking a longer period for payment than what they themselves have been taking to pay. With a view to facilitating the exposition it is assumed that the existing customer will into alter their paying habit even after liberalization of credit by the company (list they be relegated to the lower rated groups) and the company can meet the increase in sales demand without incurring additional fixed cost as stated earlier on. 

Activity 3
1. Discuss in detail, the importance of management of receivables.

2. What are the various measures to manage receivables? Give your opinion on applicability of those measures.

3. Explain credit analysis with the help of suitable examples. 

4. Write short notes on accounts receivable policy and credit policy.

3.8 summary 

The unit focuses on receivables management and its importance. . The objective of receivables management is to promote sales and profits until that point is reached where the returns that the company gets from funding of receivable is less than the cost that the company has to incur in order to fund these receivables. Hence, the purpose of receivables is less than the cost that the company has to incur in order to fund these receivables. Performance measures to manage receivables were discussed in detail and accounts receivable policy was explained to give readers clear understanding about the related issues and considerations. 
A marginal approach to analyse receivables in the organisations was discussed followed by credit analysis. Credit analysis involves a wide variety of financial analysis techniques, including ratio and trend analysis as well as the creation of projections and a detailed analysis of cash flows. Credit analysis also includes an examination of collateral and other sources of repayment as well as credit history and management ability. Finally credit policy was dealt in detail with special focus on credit standards. 

3.9 further readings
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· Mehta. Dileep. The formulation of credit policy models. Management science 1968

· Gentry J.A and J DE La Garza, Monitoring accounts receivables. Financial management 1985
· Weston Fred J and Pham D Juan. Comment on analysis of credit policy changes. Financial management 1980.

UNIT 4
PRINCIPLES OF INVENTORY MANAGEMENT

Objectives

On successful completion of this unit, you should be able to:

· Appreciate the approach of inventory management

· Identify the reasons and objectives for keeping inventory                   

· Know the costs of holding inventory  

· Recognize the principle of inventory proportionality

· Discuss high level inventory management

· Explain accounting for inventory

· Have understanding of inventory credit

Structure

4.1 Introduction

4.2 Reasons and objectives for keeping inventory                                                                       

4.3 The costs of holding inventory 

4.4 Kinds of inventory

4.5 Principle of inventory proportionality

4.6 High level inventory management

4.7 Accounting for inventory             

4.8 Inventory credit

4.9 Summary

4.10 Further readings

4.1 INTRODUCTION

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.

Other definitions of inventory management from across the web:

Involves a retailer seeking to acquire and maintain a proper merchandise assortment while ordering, shipping, handling, and related costs are kept in check.

Systems and processes that identify inventory requirements, set targets, provide replenishment techniques and report actual and projected inventory status.

Handles all functions related to the tracking and management of material. This would include the monitoring of material moved into and out of stockroom locations and the reconciling of the inventory balances. Also may include ABC analysis, lot tracking, cycle counting support etc.

Management of the inventories, with the primary objective of determining/controlling stock levels within the physical distribution function to balance the need for product availability against the need for minimizing stock holding and handling costs. 

4.1.1 Special terms used in dealing with inventory
· Stock Keeping Unit (SKU) is a unique combination of all the components that are assembled into the purchasable item. Therefore any change in the packaging or product is a new SKU. This level of detailed specification assists in managing inventory.

· Stockout means running out of the inventory of an SKU. 

· "New old stock" (sometimes abbreviated NOS) is a term used in business to refer to merchandise being offered for sale which was manufactured long ago but that has never been used. Such merchandise may not be produced any more, and the new old stock may represent the only market source of a particular item at the present time.

4.1.2 Typologyh
1. Buffer/safety stock

2. Cycle stock (Used in batch processes, it is the available inventory excluding buffer stock)

3. De-coupling (Buffer stock that is held by both the supplier and the user)

4. Anticipation stock (building up extra stock for periods of increased demand - e.g. ice cream for summer)

5. Pipeline stock (goods still in transit or in the process of distribution - have left the factory but not arrived at the customer yet)

4.1.3 Inventory examples
While accountants often discuss inventory in terms of goods for sale, organizations - manufacturers, service-providers and not-for-profits - also have inventories (fixtures, furniture, supplies, ...) that they do not intend to sell. Manufacturers', distributors', and wholesalers' inventory tends to cluster in warehouses. Retailers' inventory may exist in a warehouse or in a shop or store accessible to customers. Inventories not intended for sale to customers or to clients may be held in any premises an organization uses. Stock ties up cash and if uncontrolled it will be impossible to know the actual level of stocks and therefore impossible to control them.

While the reasons for holding stock are covered earlier, most manufacturing organizations usually divide their "goods for sale" inventory into:

· Raw materials - materials and components scheduled for use in making a product.

· Work in process, WIP - materials and components that have begun their transformation to finished goods.

· Finished goods - goods ready for sale to customers.

· Goods for resale - returned goods that are salable.

For example

Manufacturing
A canned food manufacturer's materials inventory includes the ingredients to form the foods to be canned, empty cans and their lids (or coils of steel or aluminum for constructing those components), labels, and anything else (solder, glue, ...) that will form part of a finished can. The firm's work in process includes those materials from the time of release to the work floor until they become complete and ready for sale to wholesale or retail customers. This may be vats of prepared food, filled cans not yet labelled or sub-assemblies of food components. It may also include finished cans that are not yet packaged into cartons or pallets. Its finished good inventory consists of all the filled and labelled cans of food in its warehouse that it has manufactured and wishes to sell to food distributors (wholesalers), to grocery stores (retailers), and even perhaps to consumers through arrangements like factory stores and outlet centers.

Examples of case studies are very revealing, and consistently show that the improvement of inventory management has two parts: the capability of the organisation to manage inventory, and the way in which it chooses to do so. For example, a company may wish to install a complex inventory system, but unless there is a good understanding of the role of inventory and its parameters, and an effective business process to support that, the system cannot bring the necessary benefits to the organisation in isolation.

Typical Inventory Management techniques include Pareto Curve ABC Classification and Economic Order Quantity Management. A more sophisticated method takes these two techniques further, combining certain aspects of each to createThe K Curve Methodology. A case study of k-curve benefits to one company shows a successful implementation.

Unnecessary inventory adds enormously to the working capital tied up in the business as well as the complexity of the supply chain. Reduction and elimination of these inventory 'wait' states is a key concept in Lean. Too big an inventory reduction too quickly can cause a business to be anorexic. There are well proven processes and techniques to assist in inventory planning and strategy, both at business overview and part number level. Many of the big MRP/and ERP systems do not offer the necessary inventory planning tools within their integrated planning applications.

4.2 The reasons and objectives for keeping inventory 

There are four reasons for holding inventory: 

1. To avoid inventory shortages: Frequent shortages of inventory may cause customers to look for alternative suppliers. This will reduce sales and profit. 

2. To take advantage of quantity discounts: Suppliers often offer quantity discounts. However, any cost savings must be balanced against higher storage costs, increased risk of damage and the greater cost of financing higher inventory levels. 

3. To protect against price increases: Carrying (holding) inventory is one way of hedging against possible price increases. Firms that supply goods against contracted or quoted prices may buy the required inventories and hold them for future use rather than risk a price increase in the future. 

4. To avoid uncertainty associated with market fluctuations: When supply and/or demand are irregular and/or seasonal, the buying and storing of inventories above a normal level effectively reduces the uncertainty associated with such market fluctuations. 

There are three main objectives of inventory management, as follows
1. Provide the desired level of customer service

Customer service refers to a company’s ability to satisfy the needs of its customers. There are several ways to measure the level of customer service, such as: (1) percentage of orders that are shipped on schedule, (2) the percentage of line items that are shipped on schedule, (3) the percentage of rupees volume that is shipped on schedule, and (4) idle time due to material and component shortage. The first three measures focus on service to external customers, while the fourth applies to internal customer service.

2. Achieve cost-efficient operations

Inventories can facility cost-efficient operations in several ways. Inventories can provide a buffer between operations so that each phase of the transformation process can continue to operate even when output rates differ. Inventories also allow a company to maintain a level workforce throughout the year even when there is seasonal demand for the company’s output. By building large production lots of items, companies are able to spread some fixed costs over a larger number of units, thereby decreasing the unit cost of each item. Finally, large purchases of inventory might qualify for quantity discounts, which will also reduce the unit cost of each item.

3.  Minimize inventory investment
As a company achieves lower amounts of money tied up in inventory, that company’s overall cost structure will improve, as will its profitability. A common measure used to determine how well a company is managing its inventory investment (i.e., how quickly it is getting its inventories out of the system and into the hands of the customers) is inventory turnover ratio, which is a ratio of the annual cost of goods sold to the average inventory level in rupeess.

4.3 The costs of holding inventory 

Management of inventory is a powerful driver of financial performance. In response to slowing growth and pressures on profitability, many companies today are exploring new ways to manage inventory better. Improved inventory management frees up cash to be invested elsewhere, allows products to be sold at lower prices, facilitates entrance into new markets, and delivers other benefits that improve financial performance and create competitive advantage. Yet despite the importance of inventory management, there appears to be little consensus on how to estimate the real cost of holding inventory—the total cost. 

Yet knowing that cost is key to analyzing the benefits and costs associated with

any inventory management initiative. This sections explores the main factors comprising the total cost of holding inventory, which include both noncapital carrying costs and the capital carrying charge. We explain why supply chain management professionals need to develop better estimates of noncapital carrying costs to calculate the true value of projects designed to reduce inventory. 

Exclusion or minimization of these costs can understate the value of supply chain initiatives and can result in rejection of projects that should be accepted. The article also explains that many companies are using a cost of capital that significantly understates the inventory capital carrying charge and thereby leads to nonoptimal decisions in such areas as transportation, sourcing, and network design. We demonstrate why use of a weighted average cost of capital is a better approach and how, in the end, it leads to better inventory-management decisions.

4.3.1 Total Cost of Holding Inventory

The total cost is often expressed as a percentage of the overall investment in inventory to facilitate comparison over time and across companies. We've found that many companies use a noncapital carrying cost of around 10 percent. The challenge that they have is making credible estimates of the noncapital carrying cost components for decision-making purposes.

Another major challenge centers on the cost-of-capital figures used. Many companies apply a rate in the neighborhood of 5 percent, which significantly understates the reality. For the great majority of companies, an inventory capital charge of least 15 percent (meaning before-tax cost of capital) is more appropriate. Before laying out the methodology for arriving at a more accurate capital-charge number, we first briefly review issues related to estimating inventory noncapital carrying costs.

1. Inventory Noncapital Carrying Costs

The Annual State of Logistics Report produced by Robert V. Delaney of Cass Information Systems estimates that at a macrolevel, noncapital carrying costs are approximately 19 percent of inventory. Our experience, however, is that the average rate applied in U.S. companies is closer to 10 percent. This percentage tends to vary by industry with a key driver being risk of obsolescence. One retailer we studied, for example, used a rate of 6 percent while an electronics company used a 15-percent rate.

There are several challenges in estimating inventory noncapital carrying costs. For one, many companies' information systems do not capture these costs in a way that provides useful information for decision making. While this cost information may be captured at an enterprise-wide level and applied to total inventory, often it is not available for a product line, geography, customer group, or channel. Another challenge understands how these costs, which can be fixed or variable, vary with changes in inventory. For example, a reduction in inventory resulting from improved supply chain management tends to reduce obsolescence, insurance, and taxes. But unless there is a significant change in the network design, warehousing and other inventory-related costs tend to remain about the same. 

When evaluating supply chain initiatives, companies often discount or even omit the benefits of reducing inventory noncapital carrying costs because they do not possess credible estimates of these costs. Most agree that these benefits exist. But without credible estimates, the benefits typically are excluded from the analysis. This practice is understandable. Nevertheless, if the impact on these costs cannot be reasonably measured, the true value of many supply chain initiatives will be understated.

For example, suppose an initiative is expected to permanently reduce inventory by Rs.10 million. The variable noncapital carrying costs as a percentage of inventory are 10 percent. The marginal tax rate is 40 percent and the after-tax cost of capital is 9 percent. The equation below shows that the value of this initiative is the change in the total value of inventory. That value is Rs.10 million if noncapital carrying costs are excluded. However, the value is substantially higher—almost Rs.7 million higher—when the impact on noncapital carrying costs is included.

Illustrative Valuation of Change in Inventory*
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This example highlights the need for supply chain professionals to build more credible estimates of inventory noncapital carrying costs. As a starting point, we recommend focusing the estimates on the noncapital carrying costs components of obsolescence, insurance, and taxes for these reasons: (1) these typically are most likely variable, (2) data for these components are often available or can be extracted without significant effort, and (3) they do not require allocation of fixed overhead costs.

2. Inventory Capital Charge

The inventory capital charge is calculated as: inventory × cost of capital. When calculated correctly, this charge often exceeds the noncapital carrying costs. Unfortunately, the capital charge often is underestimated because the wrong cost of capital is applied. Typically, this is the result of one of two factors: (1) a mismatch between the risk of inventory and the cost of capital, or (2) the mixing of after-tax capital charges with before-tax noncapital carrying charges. Let's first explore how to properly match the risk of inventory with the appropriate cost of capital.

The cost of capital is one of the most important concepts in finance and a key building block in valuation and in estimating total costs. Unfortunately, it is often viewed as one of the more esoteric financial concepts. Plus, it's one of the most confusing for those who must use it for decision making. This confusion often stems from a lack of understanding of what comprises the cost of capital and the nature of risk-return relationships. Simply stated, the cost of capital is the opportunity cost of investing in an asset relative to the expected return on assets of similar risk. This is comparable to how we evaluate investments in our personal lives.

For example, suppose that over the last year you earned 8 percent on a portfolio of stocks. How well did your portfolio perform? To answer this question, many of us compare the return on our portfolio to the performance of an index of stocks of similar risk. If our portfolio is comprised of a well-diversified group of stocks, we likely would use an index like the S&P 500. Suppose that over the last year, the S&P 500 returned 6 percent. Then our return of 8 percent compares favorably. If the S&P 500 returned 10 percent, on the other hand, then that 8-percent return was less favorable. 

In this example, the return on the S&P 500 is the opportunity cost of money. If we expected the S&P 500 to earn 10 percent in the future, then we would use this benchmark in evaluating investments with similar risk in planning for retirement, children's education, and so forth. Now let's suppose that our risk tolerance was much lower than that required of stock investments. 

Suppose that we are retired and focused more on income generation and maintaining the value of our investment principle. In this case, the benchmark—opportunity cost of capital—might be the return on corporate bonds, which currently yield approximately 6.5 percent. If we were even less risk tolerant, the opportunity cost of capital may be the return on U.S. Government Treasury bonds, currently around 5 percent. Suppose we were extremely risk averse and placed a high value on maintaining the worth of principle value and, at the same time, wanted a very high degree of liquidity because we are going to make a down payment on a house or other major purchase in a few months. In this example, the opportunity cost of capital likely would be the return on a short-term certificate of deposit, or about 1.25 percent.

Ascertaining the risk of inventory is key to deciding what cost of capital should be used to calculate the inventory capital charge. The major risk of holding inventory is that its value becomes impaired because of price reductions, lower demand, and obsolescence. Recent events in the high-tech industry have underscored the risk of holding inventory. 

To illustrate, memory giant Micron Technology in its fourth quarter of 2002 wrote-off Rs.174 million of inventory because the market had shifted to double-data-rate DRAM from SDRAM. In 2001, Cisco Systems declared Rs.2.2 billion in inventory to be worthless. Substantial write-downs also were reported by bellwethers like Nortel Networks, Lucent Technologies, Corning, and JDS Uniphase. While these write-downs may be extreme, they underscore the fact that investment in inventory is not without risk.

3. The Weighted Average Cost of Capital

Given the inherent risk of inventory, we recommend that companies use a weighted average cost of capital (WACC) to calculate the inventory capital charge. WACC is the opportunity cost for a company's average risk investment. Theoretically, a different WACC should be applied to investments of different risk. But as a practical matter, the same weighted average cost typically is applied internally to all investments unless there is a substantial difference in risk. WACC is comprised of the cost of equity and the after-tax cost of debt. The cost of equity is the cost of providing shareholders competitive returns on their invested rupeess. The cost of debt is simply the overall interest rate on the debt taken on to finance the project, reduced by the tax benefit of interest expense. Expressed as a percentage, cost of capital is the average of the required return on equity and the interest rate on debt, weighted by the proportion of equity and debt, respectively, to total capitalization. The concept of the weighted average cost of capital can be explained within the context of one's personal investment portfolio.

Suppose your portfolio has 30 percent invested in corporate bonds that have an expected return of 6 percent. The remaining 70 percent is invested in stocks with a long-term expected return of 11 percent. 

The weighted average expected return on your portfolio is approximately 9.5 percent (30% × 6% + 70% × 11%). In evaluating the future value of retirement savings and other decisions, you would use the blended rate of 9.5 percent. A company's weighted average cost of capital is calculated as:

WACC = % Equity × Cost of Equity + % Debt × Cost of Debt × (100% - Marginal

Tax Rate)

where:

% Equity is the targeted percentage of capital financed by equity

% Debt is the targeted percentage of capital financed by debt

% Equity + % Debt = 100%

Estimating the cost of equity is the most challenging part of deriving the weighted average cost of capital. A review of the various methodologies used to estimate the cost of equity is beyond the scope of this article. But suffice it to say that most companies update the cost of equity estimate as well as the other WACC components once a year. While the WACC may range anywhere from 7 to 15 percent depending on the company's operating risk and financial risk (percentage of debt financing), the average for U.S. companies is approximately 9 percent, as determined below:

70% Equity × 11% Cost of Equity

+ 30% Debt × 6.5 Cost of Debt × (100% - 40% Marginal Tax Rate)

= 9.0% Weighted Average Cost of Capital

It is important to note that the WACC is an after-tax rate. The 11-percent cost of equity used here is an after-tax cost because it comprises dividends paid to shareholders and growth in stock price, neither of which are tax deductible. The 6.5-percent cost of debt is a before-tax cost that is adjusted to an after-tax rate by multiplying it by the term (100% - 40% marginal tax rate). This adjustment accounts for the tax-deductibility of interest.

4. The Short-Term Borrowing Rate

One rationale for using the short-term borrowing rate is that inventory is a short-term asset that is financed by short-term loans. Technically, inventory is a short-term asset, or what is called a "current asset." For example, suppose a company has Rs.100 million in inventory, which represents a 60-day supply of goods. On average the Rs.100 million in inventory is converted into either cash and/or accounts receivable every 60 days. However, the flaw in the short-term asset argument is that as long as the company continues to have 60 days in inventory, it will need to invest Rs.100 million in inventory to maintain its current sales. In this case, inventory should be viewed as a "permanent current asset" even though it turns over every 60 days. Therefore, a long-term cost of capital should be used in calculating the inventory carrying charge.

Another common argument for the short-term borrowing rate is that inventory is used as collateral in asset-based lending arrangements. It is true that loans against inventory are common. However, there are several flaws in using the short-term borrowing rate as the overall cost of capital for inventory. One is that creditors seldom lend funds up to 100 percent of the inventory's value. A more typical lending arrangement is up to 50 percent of the value. The percentage may be lower (like for high tech) or higher (commodities), based on the inventory's underlying risk. Also, a lending arrangement often requires that a company commit cash flow from all other sources as a means to repay the loan, even if inventory is used as collateral.

Suppose that a company with Rs.100 million in inventory finances 50 percent (Rs.50 million) with a bank loan. This leaves 50 percent to be financed through other sources like trade credit, bonds, and equity—all of which have significantly higher costs than the short-term borrowing rate. Trade credit, in particular, is commonly viewed as providing funding for inventory. Trade credit increases the purchasing company's accounts payable (a liability) that funds the inventory asset. 

In recent years, however, many purchasing companies have demanded longer trade-credit terms from suppliers. Our research shows the following ratio of accounts payable to inventory for a sample group of companies: manufacturing (57 percent), distribution (62 percent), and retail (53 percent). The results suggest that trade credit is 50 percent or more of inventory, which argues against using a short-term rate.

Another flaw in the use of the short-term borrowing cost for the inventory cost of capital is that it does not consider the company's "targeted capital structure"—that is, what percentage the company desires in the long term to finance with debt (the sum of short-term and long-term debt) and what percentage to finance by equity. The targeted capital structure is a senior management decision that is driven by such factors as asset risk, product lifecycle, and useful economic life of fixed assets. The level and percentage of debt financing that creditors are willing to provide are important factors as well. 

For example, many loans include restrictions on the total amount of overall debt financing. Earlier, we showed that for the average company, the capital structure is approximately 70-percent equity and 30-percent debt. However, this structure varies by industry. High-tech companies in computers, storage devices, and computer peripheral devices sell products with very short lifecycles and volatile demand. Their average capital structure is approximately 95-percent equity and 5-percent debt. At the other end are companies providing electric and gas services, which have an average capital structure of approximately 50-percent equity and 50-percent debt. The higher percentage of debt reflects the more stable demand for utility services and the long useful lives of its generation and transmission plant and equipment. 

5. The Short-Term Investment Rate

A short-term investment rate such as the yield on a money-market instrument like commercial paper or a certificate of deposit (currently around 1.25 percent) is also commonly used as the opportunity cost of holding inventory. But short-term investment rates, like short-term borrowing rates, ignore the basic risk/return principle underlying application of the cost of capital. These rates significantly understate the cost of capital that is commensurate with the risk of inventory. Several factors cause commercial paper, certificates of deposits, and other money-market instruments to exhibit lower risk and, therefore, a lower expected return. Specifically:

There is a legally binding contractual obligation that the issuer will pay to investors a fixed amount on interest and repay principle on specific dates. Because the maturity is short term (typically one, three, or six months) investors do not have long-term credit risk exposure. 

Money-market instruments are fairly liquid and can be sold in secondary markets if investors needed to sell the investment prior to the maturity date. 

These factors are in sharp contrast to the realities of investment in inventory: Most investment in inventory is speculative, especially in wholesale/distribution and retail. There is no legally binding contract that customers will buy the inventory. In cases where inventory is built to order, the purchaser often can change or cancel the order without fully compensating the selling company for the inventory's total value. 

Inventory may turn over every 60 days, for example, but a company must continue to reinvest in inventory in order to maintain sales. This is the "permanent current asset" nature of inventory discussed earlier. Inventory typically is not liquid. Disposal of inventory prior to its sale in the normal course of business often results in net proceeds that are substantially less than the original inventory investment. Exceptions to this are raw materials inventory invested in commodities like agricultural products and precious metals. It is reasonable to assume that for many companies, the risk associated with investment in inventory is substantially higher than the risk of investing in money-market instruments. Using the yield on a money-market instrument as a proxy for the inventory cost of capital, significantly understates the inventory carrying charge. This, in turn, can lead to incorrect inventory-related decisions.

6. Before-Tax Total Inventory Carrying Costs

With the WACC in the equation, we can now combine the inventory noncapital carrying charge with the capital carrying costs to estimate the total cost of holding inventory. In our example, the noncapital carrying cost is 10 percent of the inventory balance. As shown in Exhibit 1, these costs are composed of operations expenses like obsolescence, warehousing, pilferage, insurance, and taxes—all of which are stated on a before-tax basis. The cost of capital is 9 percent and is the after-tax weighted average cost of capital.

Even when they use WACC to calculate the inventory capital carrying charge, companies often make the mistake of adding the before-tax percentage inventory noncapital carrying costs (like our example of 10 percent) to the after-tax cost of capital (say 9 percent) to get the total carrying cost (19 percent). The problem is that combining these before- and after-tax costs understates the total cost of holding inventory and can lead to nonoptimal inventory decisions. To arrive at that true inventory carrying picture, the two costs must be stated on the same basis—either before-tax or after-tax. There are two options for doing this:

Option 1

Adjust the before-tax percentage inventory noncapital carrying costs to an after-tax figure and add this to the after-tax cost of capital.

Option 2

Convert the after-tax cost of capital to a before-tax number and add it to the before-tax percentage noncapital carrying cost. 

Total inventory carrying cost is often used for periodic internal reports and for decisions that are evaluated at the operating level on a before-tax basis. For these purposes, we recommend using Option 2 to estimate the total cost of holding inventory. For traditional financial analysis involving the discounting of after-tax cash flow, Option 1 is the required choice. 

The following equation shows the derivation of the before-tax cost of capital and total inventory carrying costs.

Total Inventory Carrying Costs as Percentage of Inventory Percentage Noncapital Carrying 10%

After-Tax Weighted Average Cost of Capital 9%

Marginal Tax Rate 40%

Before Tax Cost of Capital (9%/(100% - 40%)) 15%

Total Inventory Carrying Cost as Percentage of Inventory 25%

The 9-percent after-tax weighted average cost of capital restated on a before-tax basis is 15 percent, which is the 9 percent grossed-up for taxes. The rationale is that if a company earns 15 percent before taxes and pays 40 percent of the 15 percent in taxes (6% = 15% × 40%), it earns 9 percent after-tax (15% - 6%).

4.4 Kinds of Inventory

Inventory as defined earlier is a stock or store of goods. These goods are maintained on hand at or near a business's location so that the firm may meet demand and fulfill its reason for existence. If the firm is a retail establishment, a customer may look elsewhere to have his or her needs satisfied if the firm does not have the required item in stock when the customer arrives. If the firm is a manufacturer, it must maintain some inventory of raw materials and work-in-process in order to keep the factory running. In addition, it must maintain some supply of finished goods in order to meet demand.

Sometimes, a firm may keep larger inventory than is necessary to meet demand and keep the factory running under current conditions of demand. If the firm exists in a volatile environment where demand is dynamic (i.e., rises and falls quickly), an on-hand inventory could be maintained as a buffer against unexpected changes in demand. This buffer inventory also can serve to protect the firm if a supplier fails to deliver at the required time, or if the supplier's quality is found to be substandard upon inspection, either of which would otherwise leave the firm without the necessary raw materials. Other reasons for maintaining an unnecessarily large inventory include buying to take advantage of quantity discounts (i.e., the firm saves by buying in bulk), or ordering more in advance of an impending price increase.

Generally, inventory types can be grouped into four classifications: raw material, work-in-process, finished goods, and MRO goods.

4.4.1 Raw Materials

Raw materials are inventory items that are used in the manufacturer's conversion process to produce components, subassemblies, or finished products. These inventory items may be commodities or extracted materials that the firm or its subsidiary has produced or extracted. They also may be objects or elements that the firm has purchased from outside the organization. 

Even if the item is partially assembled or is considered a finished good to the supplier, the purchaser may classify it as a raw material if his or her firm had no input into its production. Typically, raw materials are commodities such as ore, grain, minerals, petroleum, chemicals, paper, wood, paint, steel, and food items. However, items such as nuts and bolts, ball bearings, key stock, casters, seats, wheels, and even engines may be regarded as raw materials if they are purchased from outside the firm.

The bill-of-materials file in a material requirements planning system (MRP) or a manufacturing resource planning (MRP II) system utilizes a tool known as a product structure tree to clarify the relationship among its inventory items and provide a basis for filling out, or "exploding," the master production schedule. Consider an example of a rolling cart. This cart consists of a top that is pressed from a sheet of steel, a frame formed from four steel bars, and a leg assembly consisting of four legs, rolled from sheet steel, each with a caster attached. 

Generally, raw materials are used in the manufacture of components. These components are then incorporated into the final product or become part of a subassembly. Subassemblies are then used to manufacture or assemble the final product. A part that goes into making another part is known as a component, while the part it goes into is known as its parent. Any item that does not have a component is regarded as a raw material or purchased item. From the product structure tree it is apparent that the rolling cart's raw materials are steel, bars, wheels, ball bearings, axles, and caster frames.

4.4.2 Work - in -Process 

Work-in-process (WIP) is made up of all the materials, parts (components), assemblies, and subassemblies that are being processed or are waiting to be processed within the system. This generally includes all material—from raw material that has been released for initial processing up to material that has been completely processed and is awaiting final inspection and acceptance before inclusion in finished goods.

Any item that has a parent but is not a raw material is considered to be work-in-process. A glance at the rolling cart product structure tree example reveals that work-in-process in this situation consists of tops, leg assemblies, frames, legs, and casters. Actually, the leg assembly and casters are labeled as subassemblies because the leg assembly consists of legs and casters and the casters are assembled from wheels, ball bearings, axles, and caster frames.

4.4.3 Finished Goods

A finished good is a completed part that is ready for a customer order. Therefore, finished goods inventory is the stock of completed products. These goods have been inspected and have passed final inspection requirements so that they can be transferred out of work-in-process and into finished goods inventory. From this point, finished goods can be sold directly to their final user, sold to retailers, sold to wholesalers, sent to distribution centers, or held in anticipation of a customer order.

Any item that does not have a parent can be classified as a finished good. By looking at the rolling cart product structure tree example one can determine that the finished good in this case is a cart.

Inventories can be further classified according to the purpose they serve. These types include transit inventory, buffer inventory, anticipation inventory, decoupling inventory, cycle inventory, and MRO goods inventory. Some of these also are know by other names, such as speculative inventory, safety inventory, and seasonal inventory. We already have briefly discussed some of the implications of a few of these inventory types, but will now discuss each in more detail.

4.4.4 Transit Inventory

Transit inventories result from the need to transport items or material from one location to another, and from the fact that there is some transportation time involved in getting from one location to another. Sometimes this is referred to as pipeline inventory. Merchandise shipped by truck or rail can sometimes take days or even weeks to go from a regional warehouse to a retail facility. 

Some large firms, such as automobile manufacturers, employ freight consolidators to pool their transit inventories coming from various locations into one shipping source in order to take advantage of economies of scale. Of course, this can greatly increase the transit time for these inventories, hence an increase in the size of the inventory in transit.

4.4.5 Buffer Inventory 

As previously stated, inventory is sometimes used to protect against the uncertainties of supply and demand, as well as unpredictable events such as poor delivery reliability or poor quality of a supplier's products. These inventory cushions are often referred to as safety stock. Safety stock or buffer inventory is any amount held on hand that is over and above that currently needed to meet demand. 

Generally, the higher the level of buffer inventory, the better the firm's customer service. This occurs because the firm suffers fewer "stock-outs" (when a customer's order cannot be immediately filled from existing inventory) and has less need to backorder the item, make the customer wait until the next order cycle, or even worse, cause the customer to leave empty-handed to find another supplier. Obviously, the better the customer service the greater the likelihood of customer satisfaction.

4.4.6 Anticipation Inventory 

Oftentimes, firms will purchase and hold inventory that is in excess of their current need in anticipation of a possible future event. Such events may include a price increase, a seasonal increase in demand, or even an impending labor strike. This tactic is commonly used by retailers, who routinely build up inventory months before the demand for their products will be unusually high (i.e., at Halloween, Christmas, or the back-to-school season). 

For manufacturers, anticipation inventory allows them to build up inventory when demand is low (also keeping workers busy during slack times) so that when demand picks up the increased inventory will be slowly depleted and the firm does not have to react by increasing production time (along with the subsequent increase in hiring, training, and other associated labor costs). Therefore, the firm has avoided both excessive overtime due to increased demand and hiring costs due to increased demand. It also has avoided layoff costs associated with production cut-backs, or worse, the idling or shutting down of facilities. This process is sometimes called "smoothing" because it smoothes the peaks and valleys in demand, allowing the firm to maintain a constant level of output and a stable workforce.

4.4.7 Decoupling Inventory

Very rarely, if ever, will one see a production facility where every machine in the process produces at exactly the same rate. In fact, one machine may process parts several times faster than the machines in front of or behind it. Yet, if one walks through the plant it may seem that all machines are running smoothly at the same time. It also could be possible that while passing through the plant, one notices several machines are under repair or are undergoing some form of preventive maintenance. Even so, this does not kseem to interrupt the flow of work-in-process through the system. The reason for this is the existence of an inventory of parts between machines, a decoupling inventory that serves as a shock absorber, cushioning the system against production irregularities. As such it "decouples" or disengages the plant's dependence upon the sequential requirements of the system (i.e., one machine feeds parts to the next machine).

The more inventories a firm carries as a decoupling inventory between the various stages in its manufacturing system (or even distribution system), the less coordination is needed to keep the system running smoothly. 

Naturally, logic would dictate that an infinite amount of decoupling inventory would not keep the system running in peak form. A balance can be reached that will allow the plant to run relatively smoothly without maintaining an absurd level of inventory. The cost of efficiency must be weighed against the cost of carrying excess inventory so that there is an optimum balance between inventory level and coordination within the system.

4.4.8 Cycle Inventory

Those who are familiar with the concept of economic order quantity (EOQ) know that the EOQ is an attempt to balance inventory holding or carrying costs with the costs incurred from ordering or setting up machinery. When large quantities are ordered or produced, inventory holding costs are increased, but ordering/setup costs decrease. Conversely, when lot sizes decrease, inventory holding/carrying costs decrease, but the cost of ordering/setup increases since more orders/setups are required to meet demand. When the two costs are equal (holding/carrying costs and ordering/setup costs) the total cost (the sum of the two costs) is minimized. 

Cycle inventories, sometimes called lot-size inventories, result from this process. Usually, excess material is ordered and, consequently, held in inventory in an effort to reach this minimization point. Hence, cycle inventory results from ordering in batches or lot sizes rather than ordering material strictly as needed.

4.4.9 MRO Goods Inventory

Maintenance, repair, and operating supplies, or MRO goods, are items that are used to support and maintain the production process and its infrastructure. These goods are usually consumed as a result of the production process but are not directly a part of the finished product. Examples of MRO goods include oils, lubricants, coolants, janitorial supplies, uniforms, gloves, packing material, tools, nuts, bolts, screws, shim stock, and key stock. Even office supplies such as staples, pens and pencils, copier paper, and toner are considered part of MRO goods inventory.

4.4.10 Theoretical Inventory

In their book Managing Business Process Flows: Principles of Operations Management, Anupindi, Chopra, Deshmukh, Van Mieghem, and Zemel discuss a final type of inventory known as theoretical inventory. They describe theoretical inventory as the average inventory for a given throughput assuming that no WIP item had to wait in a buffer. This would obviously be an ideal situation where inflow, processing, and outflow rates were all equal at any point in time. Unless one has a single process system, there always will be some inventory within the system. Theoretical inventory is a measure of this inventory (i.e., it represents the minimum inventory needed for goods to flow through the system without waiting). The authors formally define it as the minimum amount of inventory necessary to maintain a process throughput of R, expressed as:


Theoretical Inventory = Throughput × Theoretical Flow Time
Ith = R × Tth


In this equation, theoretical flow time equals the sum of all activity times (not wait time) required to process one unit. Therefore, WIP will equal theoretical inventory whenever actual process flow time equals theoretical flow time.

Inventory exists in various categories as a result of its position in the production process (raw material, work-in-process, and finished goods) and according to the function it serves within the system (transit inventory, buffer inventory, anticipation inventory, decoupling inventory, cycle inventory, and MRO goods inventory). As such, the purpose of each seems to be that of maintaining a high level of customer service or part of an attempt to minimize overall costs.

4.5 Principle of inventory proportionality
Inventory proportionality is the goal of demand driven inventory management. The primary optimal outcome is to have the same number of days (or hours, etc.) worth of inventory on hand across all products so that the time of runout of all products would be simultaneous. In such a case, there is no "excess inventory", that is , inventory that would be left over of another product when the first product runs out. Excess inventory is sub-optimal because the money spent to obtain it could have been deployed better elsewhere, i.e. to the product that just ran out.

The secondary goal of inventory proportionality is inventory minimization. By integrating accurate demand forecasting with inventory management, replenishment inventories can be scheduled to arrive just in time to replenish the product destined to run out first, while at the same time balancing out the inventory supply of all products to make their inventories more proportional, and thereby closer to achieving the primary goal. Accurate demand forecasting also allows the desired inventory proportions to be dynamic by determining expected sales out into the future; this allows for inventory to be in proportion to expected short term sales or consumption rather than to past averages, a much more accurate and optimal outcome.

Integrating demand forecasting with inventory management in this way also allows for the prediction of the "can fit" point when inventory storage is limited on a per product basis.

4.5.1 Applications
The technique of inventory proportionality is most appropriate for inventories that remain unseen by the consumer. As opposed to "keep full" systems where a retail consumer would like to see full shelves of the product they are buying so as not to think they are buying something old, unwanted, or stale; and differentiated from the "trigger point" systems where product is reordered when it hits a certain level; inventory proportionality is used effectively by just-in-time manufacturing processes and retail applications where the product is hidden from view.

One early example of inventory proportionality used in a retail application in the United States is for motor fuel. Motor fuel (e.g. gasoline) is generally stored in underground storage tanks. The motorists do not know whether they are buying gasoline off the top or bottom of the tank, nor need they care. Additionally, these storage tanks have a maximum capacity and cannot be overfilled. 

Finally, the product is expensive. Inventory proportionality is used to balance the inventories of the different grades of motor fuel, each stored in dedicated tanks, in proportion to the sales of each grade. Excess inventory is not seen or valued by the consumer, so it is simply cash sunk (literally) into the ground. Inventory proportionality minimizes the amount of excess inventory carried in underground storage tanks. This application for motor fuel was first developed and implemented by Petrolsoft Corporation in 1990 for Chevron Products Company. Most major oil companies use such systems today. 

4.5.2 Roots
The use of Inventory Proportionality in the United States is thought to have been inspired by Japanese just-in-time (business) parts inventory management made famous by Toyota Motors in the 1980s. 

4.6 High level inventory management
It seems that around about 1880 there was a change in manufacturing practice from companies with relatively homogeneous lines of products to vertically integrated companies with unprecedented diversity in processes and products. Those companies (especially in metalworking) attempted to achieve success through economies of scope - the gains of jointly producing two or more products in one facility. The managers now needed information on the effect of product mix decisions on overall profits and therefore needed accurate product cost information. 

A variety of attempts to achieve this were unsuccessful due to the huge overhead of the information processing of the time. However, the burgeoning need for financial reporting after 1900 created unavoidable pressure for financial accounting of stock and the management need to cost manage products became overshadowed. In particular it was the need for audited accounts that sealed the fate of managerial cost accounting. The dominance of financial reporting accounting over management accounting remains to this day with few exceptions and the financial reporting definitions of 'cost' have distorted effective management 'cost' accounting since that time. This is particularly true of inventory.

Hence high level financial inventory has these two basic formulas which relate to the accounting period:

1. Cost of Beginning Inventory at the start of the period + inventory purchases within the period + cost of production within the period = cost of goods
2. Cost of goods − cost of ending inventory at the end of the period = cost of goods sold
The benefit of these formulae is that the first absorbs all overheads of production and raw material costs in to a value of inventory for reporting. The second formula then creates the new start point for the next period and gives a figure to be subtracted from sales price to determine some form of sales margin figure.

Manufacturing management is more interested in inventory turnover ratio or average days to sell inventory since it tells them something about relative inventory levels.

Inventory turn over ratio (also known as inventory turns) = cost of goods sold / Average Inventory = Cost of Goods Sold / ((Beginning Inventory + Ending Inventory) / 2)

and its inverse

Average Days to Sell Inventory = Number of Days a Year / Inventory Turn Over Ratio = 365 days a year / Inventory Turn Over Ratio

This ratio estimates how many times the inventory turns over a year. This number tells us how much cash/goods are tied up waiting for the process and is a critical measure of process reliability and effectiveness. So a factory with two inventory turns has six months stock on hand which generally not a good figure (depending upon industry) whereas a factory that moves from six turns to twelve turns has probably improved effectiveness by 100%. This improvement will have some negative results in the financial reporting since the 'value' now stored in the factory as inventory is reduced.

Whilst the simplicity of these accounting measures of inventory are very useful they are in the end fraught with the danger of their own assumptions. There are in fact so many things which can vary hidden under this appearance of simplicity that a variety of 'adjusting' assumptions may be used. These include:

· Specific Identification
· Weighted Average Cost
· Moving-Average Cost
· FIFO and LIFO.

Inventory Turn is a financial accounting tool for evaluating inventory and it is not necessarily a management tool. Inventory management should be forward looking. The methodology applied is based on historical cost of goods sold. The ratio may not be able to reflect the usability of future production demand as well as customer demand.

Business models including Just in Time (JIT) Inventory, Vendor Managed Inventory (VMI) and Customer Managed Inventory (CMI) attempt to minimize on-hand inventory and increase inventory turns. VMI and CMI have gained considerable attention due to the success of third party vendors who offer added expertise and knowledge that organizations may not possess.

4.7 Accounting for Inventory
Each country has its own rules about accounting for inventory that fit with their financial reporting rules.

So for example, organizations in the U.S. define inventory to suit their needs within US Generally Accepted Accounting Practices (GAAP), the rules defined by the Financial Accounting Standards Board (FASB) (and others) and enforced by the U.S. Securities and Exchange Commission (SEC) and other federal and state agencies. Other countries often have similar arrangements but with their own GAAP and national agencies instead.

It is intentional that financial accounting uses standards that allow the public to compare firms' performance, cost accounting functions internally to an organization and potentially with much greater flexibility. A discussion of inventory from standard and Theory of Constraints-based (throughput) cost accounting perspective follows some examples and a discussion of inventory from a financial accounting perspective.

The internal costing/valuation of inventory can be complex. Whereas in the past most enterprises ran simple one process factories, this is quite probably in the minority in the 21st century. Where 'one process' factories exist then there is a market for the goods created which establishes an independent market value for the good. Today with multi-stage process companies there is much inventory that would once have been finished goods which is now held as 'work-in-process' (WIP). This needs to be valued in the accounts but the valuation is a management decision since there is no market for the partially finished product. This somewhat arbitrary 'valuation' of WIP combined with the allocation of overheads to it has led to some unintended and undesirable results.

4.7.1 Financial accounting
An organization's inventory can appear a mixed blessing, since it counts as an asset on the balance sheet, but it also ties up money that could serve for other purposes and requires additional expense for its protection. Inventory may also cause significant tax expenses, depending on particular countries' laws regarding depreciation of inventory, as in Thor Power Tool Company v. Commissioner.

Inventory appears as a current asset on an organization's balance sheet because the organization can, in principle, turn it into cash by selling it. Some organizations hold larger inventories than their operations require in order to inflate their apparent asset value and their perceived profitability.

In addition to the money tied up by acquiring inventory, inventory also brings associated costs for warehouse space, for utilities, and for insurance to cover staff to handle and protect it, fire and other disasters, obsolescence, shrinkage (theft and errors), and others. Such holding costs can mount up: between a third and a half of its acquisition value per year.

Businesses that stock too little inventory cannot take advantage of large orders from customers if they cannot deliver. The conflicting objectives of cost control and customer service often pit an organization's financial and operating managers against its sales and marketing departments. Sales people, in particular, often receive sales commission payments, so unavailable goods may reduce their potential personal income. This conflict can be minimized by reducing production time to being near or less than customer expected delivery time. This effort, known as "Lean production" will significantly reduce working capital tied up in inventory and reduce manufacturing costs (See the Toyota Production System).

4.7.2 Role of Inventory Accounting
By helping the organization to make better decisions, the accountants can help the public sector to change in a very positive way that delivers increased value for the taxpayer’s investment. It can also help to incentivise progress and to ensure that reforms are sustainable and effective in the long term, by ensuring that success is appropriately recognized in both the formal and informal reward systems of the organization.

To say that they have a key role to play is an understatement. Finance is connected to most, if not all, of the key business processes within the organization. It should be steering the stewardship and accountability systems that ensure that the organization is conducting its business in an appropriate, ethical manner. It is critical that these foundations are firmly laid. So often they are the litmus test by which public confidence in the institution is either won or lost.

Finance should also be providing the information, analysis and advice to enable the organizations’ service managers to operate effectively. This goes beyond the traditional preoccupation with budgets – how much have we spent so far, how much have we left to spend? It is about helping the organization to better understand its own performance. That means making the connections and understanding the relationships between given inputs – the resources brought to bear – and the outputs and outcomes that they achieve. It is also about understanding and actively managing risks within the organization and its activities.

4.7.3 FIFO vs. LIFO accounting
When a merchant buys goods from inventory, the value of the inventory account is reduced by the cost of goods sold (CoG sold). This is simple where the CoG has not varied across those held in stock; but where it has, then an agreed method must be derived to evaluate it. For commodity items that one cannot track individually, accountants must choose a method that fits the nature of the sale. Two popular methods which normally exist are: FIFO and LIFO accounting (first in - first out, last in - first out). 

FIFO regards the first unit that arrived in inventory as the first one sold. LIFO considers the last unit arriving in inventory as the first one sold. Which method an accountant selects can have a significant effect on net income and book value and, in turn, on taxation. Using LIFO accounting for inventory, a company generally reports lower net income and lower book value, due to the effects of inflation. This generally results in lower taxation. Due to LIFO's potential to skew inventory value, UK GAAP and IAS have effectively banned LIFO inventory accounting.

4.7.4 Standard cost accounting
Standard cost accounting uses ratios called efficiencies that compare the labour and materials actually used to produce a good with those that the same goods would have required under "standard" conditions. As long as similar actual and standard conditions obtain, few problems arise. Unfortunately, standard cost accounting methods developed about 100 years ago, when labor comprised the most important cost in manufactured goods. Standard methods continue to emphasize labor efficiency even though that resource now constitutes a (very) small part of cost in most cases.

Standard cost accounting can hurt managers, workers, and firms in several ways. For example, a policy decision to increase inventory can harm a manufacturing managers' performance evaluation. Increasing inventory requires increased production, which means that processes must operate at higher rates. When (not if) something goes wrong, the process takes longer and uses more than the standard labor time. The manager appears responsible for the excess, even though s/he has no control over the production requirement or the problem.

In adverse economic times, firms use the same efficiencies to downsize, rightsize, or otherwise reduce their labor force. Workers laid off under those circumstances have even less control over excess inventory and cost efficiencies than their managers.

Many financial and cost accountants have agreed for many years on the desirability of replacing standard cost accounting. They have not, however, found a successor.

4.7.5 Theory of Constraints cost accounting
Eliyahu M. Goldratt developed the Theory of Constraints in part to address the cost-accounting problems in what he calls the "cost world". He offers a substitute, called throughput accounting, that uses throughput (money for goods sold to customers) in place of output (goods produced that may sell or may boost inventory) and considers labor as a fixed rather than as a variable cost. He defines inventory simply as everything the organization owns that it plans to sell, including buildings, machinery, and many other things in addition to the categories listed here. Throughput accounting recognizes only one class of variable costs: the trully variable costs like materials and components that vary directly with the quantity produced.

Finished goods inventories remain balance-sheet assets, but labor efficiency ratios no longer evaluate managers and workers. Instead of an incentive to reduce labor cost, throughput accounting focuses attention on the relationships between throughput (revenue or income) on one hand and controllable operating expenses and changes in inventory on the other. Those relationships direct attention to the constraints or bottlenecks that prevent the system from producing more throughput, rather than to people - who have little or no control over their situations.

4.7.6 National accounts
Inventories also play an important role in national accounts and the analysis of the business cycle. Some short-term macroeconomic fluctuations are attributed to the inventory cycle.

4.7.7 Distressed inventory
Also known as distressed or expired stock, distressed inventory is inventory whose potential to be sold at a normal cost has or will soon pass. In certain industries it could also mean that the stock is or will soon be impossible to sell. Examples of distressed inventory include products that have reached their expiry date, or have reached a date in advance of expiry at which the planned market will no longer purchase them (e.g. 3 months left to expiry), clothing that is defective or out of fashion, and old newspapers or magazines. It also includes computer or consumer-electronic equipment that is obsolescent or discontinued and whose manufacturer is unable to support it. One current example of distressed inventory is the VHS format. 

4.8 Inventory credit
Inventory credit refers to the use of stock, or inventory, as collateral to raise finance. Where banks may be reluctant to accept traditional collateral, for example in developing countries where land title may be lacking, inventory credit is a potentially important way of overcoming financing constraints. This is not a new concept; archaeological evidence suggests that it was practiced in Ancient Rome. Obtaining finance against stocks of a wide range of products held in a bonded warehouse is common in much of the world. It is, for example, used with Parmesan cheese in Italy. 

Inventory credit on the basis of stored agricultural produce is widely used in Latin American countries and in some Asian countries. A precondition for such credit is that banks must be confident that the stored product will be available if they need to call on the collateral; this implies the existence of a reliable network of certified warehouses. Banks also face problems in valuing the inventory. The possibility of sudden falls in commodity prices means that they are usually reluctant to lend more than about 60% of the value of the inventory at the time of the loan.

Activity 4
1.
Discuss reasons and objectives for keeping inventory. What is high level inventory management?

2.
What are various kinds of inventory? Explain principle of inventory proportionality.
3.
What are various types of accounting for inventory?
4.
Write an essay on the cost of holding inventory.
4.9 summary

This unit focuses on principles of inventory management. 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. Further reasons and objectives for keeping inventory were discussed. Next area of discussion was kinds of inventory which threw light on various inventory types including raw materials, work in progress, cycle inventory, MRO goods inventory, decoupling inventory etc. principle of inventory proportionality was explained followed by a brief discussion on high level inventory management. Various kinds of inventory accounting were discussed in next section including financial accounting for inventory, LIFO and FIFO accounting, cost accounting etc. finally the concept of inventory was described in a brief form. 
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UNIT 5
INVENTORY VALUATION, CONTROL AND SHORT TERM FINANCING

Objectives 

Upon successful completion of this unit, you should be able to:

· Understand various methods of inventory valuation

· Absorb the approach balancing inventory and costs

· Know the classic economic order quantity model for inventory control

· Discuss ABC analysis for inventory control

· Appreciate the approaches to short term financing

· Have understanding of the future of inventory management

Structure

5.1 Introduction

5.2 Inventory valuation methods                 

5.3 Balancing inventory and costs

5.4 Classic economic order quantity model for inventory control

5.5 Other lot sizing and inventory control models

5.6 ABC analysis for inventory control

5.7 Short term financing

5.8 The future of inventory management

5.9 Summary

5.10 Further readings

5.1 INTRODUCTION

Effectively measuring and managing inventory is essential in keeping companies financial statements up to date; inventories are a part of the balance sheet and are represented as short-term assets.  Inventory can be defined as assets that are held for the purpose of sale or inventory can refer to assets that are being converted to a form which can be sold or even assets that assist in the production of goods which will be sold.  

To determine how much inventory a company has on hand, the following formula can be used.  It is pretty straight forward, take the inventory at hand at the start of the reporting period and add any new inventory purchases and then subtract the cost of any inventory that has been sold.
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Inventory valuation and management is a very important part of managing the current assets account on the balance sheet.  If this aspect is not done properly, the ramifications are far reaching; total assets and shareholders equity will be affected on the balance sheet while net income will be affected on the income statement.

In order to properly manage and match up revenues derived from the cost of inventory, companies use the following inventory valuation methodologies; First-In First-Out (FIFO), Last-In Last-Out (LIFO), Average Cost, and Specific Identification.  

A company's inventory is all of its merchandise intended for sale to its customers in the normal course of business. Inventories are considered current assets in that they usually are sold within a year or within a company's operating cycle. Furthermore, inventories make up the most valuable current asset for most retailers. Inventory accounting is the process of determining and keeping track of the inventory costs. 

Inventory costs refer to all the costs a company incurs to obtain merchandise, including the actual merchandise costs as well as transportation costs. Proper inventory accounting enables companies to represent their net income accurately. To do so, accountants must use the appropriate methods for measuring inventory, because inaccurate inventory amounts or values can make a company seem more profitable than it really is and can misrepresent a company in its financial statements. 

A starting point for inventory accounting is determining the cost of merchandise that has been sold within a given accounting period, which is referred to as the "cost of goods sold." The cost of goods sold is the net acquisition. Cost of merchandise obtained and sold to customers during an operating period is calculated by adding the value of the beginning inventory, the cost of new inventory items, and transportation costs, and then by subtracting the ending inventory amount (see Table 1). 

Table 1

	Beginning Inventory 
	
	Rs.20,000 

	Add: 
	
	

	Net Cost of Purchases 
	Rs.62,000 
	

	Add: 
	
	

	Transportation 
	1,000 
	

	
	
	63,000 

	
	
	Rs.83,000 

	Less: 
	
	

	Ending Inventory 
	
	18,000 

	Cost of Goods Sold 
	
	Rs.65,000 


When measuring inventories, accountants consider two variables—quantity and price—and refer to inventories by their rupees value (quantity multiplied by price). While the principle of taking inventory is simple—counting all items available for sale, pricing them, and calculating their value—the practice of it can be complicated and time consuming. The complications arise because even medium-sized companies often have numerous items in a host of sizes, types, and qualities, which they purchased at different unit prices and which they store at different sites. In addition, measuring inventory may involve including items that have not been delivered yet, which companies nonetheless technically own. Such items are called "goods in transit." 

5.2 INVENTORY VALUATION METHODS 

5.2.1 Specific Identification Method

Inventory pricing also becomes complicated when unit prices for inventory items fluctuate during an accounting period. Nevertheless the basic idea of inventory pricing is uncomplicated: a retailer should determine the value of its inventory by figuring out what it cost to acquire that inventory. When an inventory item is sold, the inventory account should be reduced (credited) and cost of goods sold should be increased (debited) for the amount paid for each inventory item. This method works if a company is operating under the Specific Identification Method. That is, a company knows the cost of every individual item that is sold. This method works well when the amount of inventory a company has is limited, the value of its inventory items is high, and each inventory item is relatively unique. Companies that use this method include car dealerships, jewelers, and art galleries. 

Problems arise when a company has a large inventory and each specific inventory item is relatively indistinguishable from other items. Some retailers, for example, sell only one line of products, such as blue jeans. Such a retailer may have an inventory that includes various styles and sizes, but the inventory on the whole is similar. Suppose this retailer buys the inventory from a wholesaler or manufacturer and pays Rs.3,000 for 300 pairs of jeans. Hence, the cost per pair is Rs.10. If the cost never changes, then inventory costing is simple. Every pair of jeans costs the exact same amount. Because of inflation as well as discounts and sales, however, prices tend to fluctuate. For instance, this retailer might buy 100 pairs of jeans on Monday for Rs.1,000 (Rs.10 per pair), and 200 pairs of jeans on Friday for Rs.2,150 (Rs.10.75 per pair).  
Under the Specific Identification Method, the retailer would have to mark or code every pair of jeans, to determine which purchase a particular pair of jeans came from. This method is far too cumbersome for companies with large and even medium-sized inventories, although it is the most precise way of determining inventory prices. As a result, other inventory valuation methods have been developed. 

5.2.2 Weighted Average Method

Under the Weighted Average Method, a company would determine the weighted average cost of the inventory. In the example above, the weighted average cost would be Rs.3,150 / 300 pairs which equals Rs.10.50 per pair of jeans. Therefore, every pair of jeans would have the inventory price of Rs.10.50, regardless of whether they were actually bought in the Rs.10 purchase or the Rs.10.75 purchase. This weighted average would remain unchanged until the next purchase occurs, which would result in a new weighted average cost to be calculated. This inventory accounting method is used primarily by companies that maintain a large supply of undifferentiated inventory items such as fuels and grains. 

5.2.3 FIFO Method

Another method used by companies is called the FIFO Method (first-in, first-out). Under FIFO, it is assumed that the oldest inventory—i.e., the inventory first purchased—is always sold first. Therefore, the inventory that remains is from the most recent purchases. So for the given example, the first 100 jeans that are sold will reduce inventory and increase cost of goods sold at a rate of Rs.10 per pair. The next 200 sold will have an inventory price of Rs.10.75 per pair. It is irrelevant whether customers actually buy the older pairs of jean first. Under FIFO, a company always assumes that it sells its oldest inventory first and that ending inventories include more recently purchased merchandise. Companies selling perishable goods such as food and drugs tend to use this method, because cash flow closely resembles goods flow with this method. 

5.2.4 LIFO Method

The final method that a company can use is the LIFO Method (last-in, first-out). Under LIFO, it is assumed that the most recent purchase is always sold first. Therefore, the inventory that remains is always the oldest inventory. So for the given example, the first 200 jeans that are sold will reduce inventory and increase cost of goods sold at a rate of Rs.10.75 per pair. Again, It does not matter if customers actually buy the newer pair of jeans first. Under LIFO, a company always assumes that it sells its newest inventory first. Nevertheless, this method represents the true flow of goods for very few companies. 

5.2.5 Comparison of the methods 

These different methods will affect cash flow, the actual or assumed association of inventory unit costs with goods sold or in stock—not goods flow, the actual movement of goods. Therefore, gross profits will vary among the different methods. The example of 250 pairs of jeans sold at Rs.15 each in Table 2 demonstrates this phenomenon. Suppose that 80 pairs of jeans remain unsold during this period, making up the ending inventory, and apply the inventory prices supplied above for each method: the first 100 pairs of jeans were bought for Rs.10 and the next 200 for Rs.10.75—or Rs.3,150. 

Table 2 
Differences in Gross Profit on Sales 
for Each Pricing Method

	
	Specific Identification 
	Avg. 
	FIFO 
	LIFO 

	Sales250/Rs.15 
	Rs.3,750 
	Rs.3,750 
	Rs.3,750 
	Rs.3,750 

	Beginning Inventory 500 500 
	500 
	500 
	500 
	500 

	Purchases 3,150 3,150 
	3,150 
	3,150 
	3,150 
	3,150 

	Goods for Sale* 
	3,650 3,650 
	3,650 
	3,650 
	3,650 

	Ending Inv. 837.50 840 
	837.50 
	840 
	860 
	820 

	Cost of Goods 2,812.50 2,810 
	2,812.50 
	2,810 
	2,790 
	2,830 

	Gross Profit 
	Rs. 937.50 
	Rs. 940 
	Rs. 960 
	Rs. 920 

	* Goods available for sale include the beginning inventory aswell as additional purchases within the accounting period. 


The differences in value of the ending inventory stem from the different ways each method calculates the ending inventory—by determining whether newer or older jeans were left, determining the weighted average for the two purchases, assuming the remaining 80 pairs are newer pairs, or assuming the remaining pairs are older pairs, respectively. Consequently, the differences in gross profit shown in Table 2 reflect the assumptions made about cash flow using the various inventory pricing methods, not the actual goods flow. 

Of these four inventory methods, the most popular methods used are FIFO and LIFO. Even though LIFO does not reflect the actual flow of goods in most cases, approximately 50 percent of major companies use this method. The FIFO Method may come the closest to matching the actual physical flow of inventory. Since FIFO assumes that the oldest inventory is always sold first, the valuation of inventory still on hand is at the most recent price. Assuming inflation, this will mean that cost of goods sold will be at its lowest possible amount. Therefore, a major advantage of FIFO is that it has the effect of maximizing net income within an inflationary environment. The downside of that effect is that income taxes will be the greatest. 

The LIFO Method is preferred by many companies because it has the effect of reducing a company's taxes, thus increasing cash flow. Nevertheless, these attributes of LIFO are present only in an inflationary environment. Under LIFO, a company always sells its newest inventory items first. Given inflation, these items will also be its most expensive items. So cost of goods sold will always be at its greatest amount; therefore, net income before taxes will be at its lowest amount, and taxes will be minimized, which is the major benefit of LIFO. 

Another advantage of LIFO is that it can have an income smoothing effect. Again, assuming inflation and a company that is doing well, one would expect inventory levels to expand. Therefore, a company is purchasing inventory, but under LIFO, the majority of the cost of these purchases will be on. the income statement as part of cost of goods sold. Thus, the most recent and most expensive purchases will increase cost of goods sold, thus lowering net income before taxes as well as lowering taxes and net income. Net income may still be high, but not as high as it would if FIFO had been used. 

On the other hand, if a company is doing poorly, it will have a tendency to reduce inventories. To do so, the company will have to effectively sell more inventory than it acquires. Since a company using LIFO assumes it sells its most recent purchases first, the inventory that remains is older and less expensive (given inflation). So when a company shrinks its inventory, it sells older, less expensive inventory. Therefore, the cost of goods sold is lower, net income before taxes is higher, and net income is higher than it otherwise would have been. 

A disadvantage of LIFO is the effect it has on the balance sheet. If a company always sells its most recent inventory first, then the balance sheet will contain inventory valued at the oldest inventory prices. For instance, if a company were to switch from FIFO to LIFO in 1955, then unless the inventory was zeroed out at some point in time, there may be units of inventory valued at 1955 prices, even though the physical inventory is comprised of the most recent units. As a result, the inventory account can be dramatically undervalued if a company has adopted LIFO, and if during that time, the cost of inventory has increased. 

The LIFO Method is justified based upon the matching principle, as the most recent cost of inventory is matched against the current revenue generated from the sale of that inventory. FIFO does not, however, distort the valuation of inventory on the balance sheet like LIFO can potentially do. 

Companies generally disclose their inventory accounting methods in their financial statements, usually as a footnote or a parenthetical note in the relevant sections. Therefore, when examining financial statements, it is imperative that the inventory notes be read carefully, to determine the method of inventory valuation chosen by a company. It is most likely that either FIFO or LIFO would have been chosen. Assuming inflation, FIFO will result in higher net income during growth periods and a higher and more realistic inventory balance. In periods of growth, LIFO will result in lower net income and lower income tax payments, thus enhancing a company's cash flow. During periods of contraction, LIFO will result in higher income levels. LIFO also has the potential to greatly undervalue inventory over time. 

5.2.6 Perpetual Inventory Pricing

The previous discussion and examples applied to periodic inventory accounting where a company records the purchases it makes, makes no record of the cost of goods sold at the time of sale, and periodically updates its inventory account. Companies that make numerous sales of products with relatively small unit costs usually employ the periodic accounting method. Such companies include grocery stores, department stores, and drug stores. Companies that make fewer sales of products with higher unit costs, however, use a perpetual inventory system. The perpetual inventory system is updated continuously, not periodically. This system requires that companies keep track of merchandise purchases at the time of acquisition and the cost of goods sold at the time of sale. Hence, companies using this system have an account for merchandise acquisitions and for the cost of goods sold. 

The same four pricing methods apply to this system. With specific identification, the actual cost of the goods sold makes up the cost of goods sold and the value of the remaining inventory equals the specific cost of each unsold item. The average method is called the moving average in the perpetual system. The average is determined each time a new inventory item is purchased. The cost of goods sold for each sale is calculated by multiplying the moving average at the time by the number of items sold. 

When using the FIFO method with this system, a company determines the cost of goods sold each time a sale is made by multiplying the cost of the oldest goods on hand by the number of items sold. Finally, when using the LIFO method, a company computes the cost of goods sold each time a sale is made by multiplying the cost of the most recent purchases by the number of goods sold. 

The use of the perpetual inventory accounting system requires a company to maintain a detailed perpetual record of inventory transactions, either manually or by computer. This record must include information on the inflow and outflow of inventory items as well as the quantities and prices of items at any given time. While these records are updated continuously, companies generally check their accuracy at least once a year by physically counting available merchandise. 

5.3 BALANCING INVENTORY AND COSTS 

As stated earlier, inventory management is an attempt to maintain an adequate supply of goods while minimizing inventory costs. We saw a variety of reasons companies hold inventory and these reasons dictate what is deemed to be an adequate supply of inventory. Now, how do we balance this supply with its costs? First let's look at what kind of costs we are talking about. 

There are following types of costs that together constitute total inventory costs: 

1. HOLDING COSTS. 

Holding costs, also called carrying costs, are the costs that result from maintaining the inventory. Inventory in excess of current demand frequently means that its holder must provide a place for its storage when not in use. This could range from a small storage area near the production line to a huge warehouse or distribution center. A storage facility requires personnel to move the inventory when needed and to keep track of what is stored and where it is stored. If the inventory is heavy or bulky, forklifts may be necessary to move it around. 

Storage facilities also require heating, cooling, lighting, and water. The firm must pay taxes on the inventory, and opportunity costs occur from the lost use of the funds that were spent on the inventory. Also, obsolescence, pilferage (theft), and shrinkage are problems. All of these things add cost to holding or carrying inventory. 

If the firm can determine the cost of holding one unit of inventory for one year ( H ) it can determine its annual holding cost by multiplying the cost of holding one unit by the average inventory held for a one-year period. Average inventory can be computed by dividing the amount of goods that are ordered every time an order is placed ( Q ) by two. Thus, average inventory is expressed as Q /2. Annual holding cost, then, can be expressed as H ( Q /2). 

2. SET-UP COSTS. 

Set-up costs are the costs incurred from getting a machine ready to produce the desired good. In a manufacturing setting this would require the use of a skilled technician (a cost) who disassembles the tooling that is currently in use on the machine. The disassembled tooling is then taken to a tool room or tool shop for maintenance or possible repair (another cost). The technician then takes the currently needed tooling from the tool room (where it has been maintained; another cost) and brings it to the machine in question. 

There the technician has to assemble the tooling on the machine in the manner required for the good to be produced (this is known as a "set-up"). Then the technician has to calibrate the machine and probably will run a number of parts, that will have to be scrapped (a cost), in order to get the machine correctly calibrated and running. All the while the machine has been idle and not producing any parts (opportunity cost). As one can see, there is considerable cost involved in set-up. 

If the firm purchases the part or raw material, then an order cost, rather than a set-up cost, is incurred. Ordering costs include the purchasing agent's salary and travel/entertainment budget, administrative and secretarial support, office space, copiers and office supplies, forms and documents, long-distance telephone bills, and computer systems and support. Also, some firms include the cost of shipping the purchased goods in the order cost. 

If the firm can determine the cost of one set-up ( S ) or one order, it can determine its annual setup/order cost by multiplying the cost of one set-up by the number of set-ups made or orders placed annually. Suppose a firm has an annual demand ( D ) of 1,000 units. If the firm orders 100 units ( Q ) every time it places and order, the firm will obviously place 10 orders per year ( D / Q ). Hence, annual set-up/order cost can be expressed as S ( D / Q ). 

3. Ordering costs 

Any time inventory items are ordered, there is a fixed cost associated with placing that order. When items are ordered from an outside source of supply, that cost reflects the cost of the clerical work to prepare, release, monitor, and receive the order. This cost is considered to be constant regardless of the size of the order. When items are to be manufactured internally, the order cost reflects the setup costs necessary to prepare the equipment for the manufacture of that order. 

Once again, this cost is constant regardless of how many items are eventually manufactured in the batch. If one increases the size of the orders for a particular inventory item, fewer of those orders will have to be placed during the course of the year, hence the total annual cost of placing orders will decline. 

4. Shortage costs

Companies incur shortage costs whenever demand for an item exceeds the available inventory. These shortage costs can manifest themselves in the form of lost sales, loss of good will, customer irritation, backorder and expediting charges, etc.  Companies are less likely to experience shortages if they have high levels of inventory, and are more likely to experience shortages if they have low levels of inventory. The order size decision directly impacts the average level of inventory. 

Larger orders mean more inventory is being acquired than is immediately needed, so the excess will go into inventory. Hence, smaller order quantities lead to lower levels of inventory, and correspondingly a higher likelihood of shortages and their associated shortage costs. Larger order quantities lead to higher levels of inventory, and correspondingly a lower likelihood of shortages and their associated costs. The bottom line is this: larger order sizes will lead to lower annual shortage costs.

5. PURCHASING COST 

Purchasing cost is simply the cost of the purchased item itself. How the per unit item cost is measured depends upon whether the item is one that is obtained from an external source of supply, or is one that is manufactured internally. For items that are ordered from external sources, the per unit item cost is predominantly the purchase price paid for the item. On some occasions this cost may also include some additional charges, like inbound transportation cost, duties, or insurance. 

For items that are obtained from internal sources, the per unit item cost is composed of the labor and material costs that went into its production, and any factory overhead that might be allocated to the item. In many instances the item cost is a constant, and is not affected by the lot sizing decision. In those cases, the total annual item cost will be unaffected by the order size. Regardless of the order size (which impacts how many times we choose to order that item over the course of the year), our total annual acquisitions will equal the total annual need. Acquiring that total number of units at the constant cost per unit will yield the same total annual cost.
If the firm purchases a part that goes into its finished product, the firm can determine its annual purchasing cost by multiplying the cost of one purchased unit ( P ) by the number of finished products demanded in a year ( D ). Hence, purchasing cost is expressed as PD. 
Now total inventory cost can be expressed as: 

Total = Holding cost + Set-up/Order cost + Purchasing cost 
or 

Total = H ( Q /2) + S ( D / Q ) + PD 
If holding costs and set-up costs were plotted as lines on a graph, the point at which they intersect (that is, the point at which they are equal) would indicate the lowest total inventory cost. Therefore, if we want to minimize total inventory cost, every time we place an order, we should order the quantity ( Q ) that corresponds to the point where the two values are equal. If we set the two costs equal and solve for Q we get: 

H ( Q /2) = S ( D / Q ) 

Q = 2 DS / H 
The quantity Q is known as the economic order quantity (EOQ). In order to minimize total inventory cost, the firm will order Q every time it places an order. For example, a firm with an annual demand of 12,000 units (at a purchase price of Rs.25 each), annual holding cost of Rs.10 per unit and an order cost of Rs.150 per order (with orders placed once a month) could save Rs.800 annually by utilizing the EOQ. First, we determine the total costs without using the EOQ method: 

Q = Rs.10(1000/2) + Rs.150(12,000/1000) + Rs.25(12,000) = Rs.306,800 

Then we calculate EOQ: 

EOQ = 2(12,000)(Rs.150)/Rs.10= 600 

And we calculate total costs at the EOQ of 600: 

Q = Rs.10(600/2) + Rs.150(12,000/600) + Rs.25(12,000) = Rs.306,000 

Finally, we subtract the total cost of Q from Q to determine the savings:

Rs.306,800 − 306,000 = Rs.800 

Notice that if you remove purchasing cost from the equation, the savings is still Rs.800. We might assume this means that purchasing cost is not relevant to our order decision and can be eliminated from the equation. It must be noted that this is true only as long as no quantity discount exists. If a quantity discount is available, the firm must determine whether the savings of the quantity discount are sufficient to offset the loss of the savings resulting from the use of the EOQ. 

There are a number of assumptions that must be made with the use of the EOQ. These include: 

· Only one product is involved. 

· Deterministic demand (demand is known with certainty). 

· Constant demand (demand is stable through-out the year). 

· No quantity discounts. 

· Constant costs (no price increases or inflation). 

While these assumptions would seem to make EOQ irrelevant for use in a realistic situation, it is relevant for items that have independent demand. This means that the demand for the item is not derived from the demand for something else (usually a parent item for which the unit in question is a component). For example, the demand for steering wheels would be derived from the demand for automobiles (dependent demand) but the demand for purses is not derived from anything else; purses have independent demand. 
5.4 CLASSIC ECONOMIC ORDER QUANTITY (EOQ) MODEL FOR INVENTORY CONTROL

The EOQ model is a technique for determining the best answers to the how much and when questions. It is based on the premise that there is an optimal order size that will yield the lowest possible value of the total inventory cost. There are several assumptions regarding the behavior of the inventory item that are central to the development of the model

5.4.1 EOQ assumptions

1. Demand for the item is known and constant.

2. Lead time is known and constant. (Lead time is the amount of time that elapses between when the order is placed and when it is received.)

3. The cost of all units ordered is the same, regardless of the quantity ordered (no quantity discounts).

4. Ordering costs are known and constant (the cost to place an order is always the same, regardless of the quantity ordered).

5. When an order is received, all the items ordered arrive at once (instantaneous replenishment).

6. Since there is certainty with respect to the demand rate and the lead time, orders can be timed to arrive just when we would have run out. Consequently the model assumes that there will be no shortages.

Based on the above assumptions, there are only two costs that will vary with changes in the order quantity, (1) the total annual ordering cost and (2) the total annual holding cost. Shortage cost can be ignored because of assumption 6. Furthermore, since the cost per unit of all items ordered is the same, the total annual item cost will be a constant and will not be affected by the order quantity.

5.4.2 EOQ symbols


D =
 annual demand (units per year)


S = cost per order (rupeess per order)


H = holding cost per unit per year (rupeess to carry one unit in inventory for one year)


Q = order quantity

We read previously that the only costs that need to be considered for the EOQ model are the total annual ordering costs and the total annual holding costs. These can be quantified as follows:

1. Annual Ordering Cost
The annual cost of ordering is simply the number of orders placed per year times the cost of placing an order. The number of orders placed per year is a function of the order size. Bigger orders mean fewer orders per year, while smaller orders means more orders per year. 

In general, the number of orders placed per year will be the total annual demand divided by the size of the orders. In short, 


Total Annual Ordering Cost = (D/Q)S

2. Annual Holding Cost
The annual cost of holding inventory is a bit trickier. If there was a constant level of inventory in the warehouse throughout the year, we could simply multiply that constant inventory level by the cost to carry a unit in inventory for a year. Unfortunately the inventory level is not constant throughout the year, but is instead constantly changing. It is at its maximum value (which is the order quantity, Q) when a new batch arrives, then steadily declines to zero. Just when that inventory is depleted, a new order is received, thereby immediately sending the inventory level back to its maximum value (Q). 

This pattern continues throughout, with the inventory level fluctuating between Q and zero. To get a handle on the holding cost we are incurring, we can use the average inventory level throughout the year (which is Q/2). The cost of carrying those fluctuating inventory levels is equivalent to the cost that would be incurred if we had maintained that average inventory level continuously and steadily throughout the year. That cost would have been equal to the average inventory level times the cost to carry a unit in inventory for a year. In short,


Total Annual Holding Cost = (Q/2)H

3. Total Annual Cost

The total annual relevant inventory cost would be the sum of the annual ordering cost and annual holding cost, or


TC = (D/Q)S + (Q/2)H

This is the annual inventory cost associated with any order size, Q. 

At this point we are not interested in any old Q value. We want to find the optimal Q (the EOQ, which is the order size that results in the lowest annual cost). This can be found using a little calculus (take a derivative of the total cost equation with respect to Q, set this equal to zero, then solve for Q). For those whose calculus is a little rusty, there is another option. The unique characteristics of the ordering cost line and the holding cost line on a graph are such that the optimal order size will occur where the annual ordering cost is equal to the annual holding cost.

EOQ occurs when:


(D/Q)S = (Q/2)H


a little algebra clean-up on this equation yields the following:


Q2 = (2DS)/H


and finally


Q = √2DS/H


(This optimal value for Q is what we call the EOQ)

5.5 OTHER LOT-SIZING AND INVENTORY CONTROL MODELS 

There are a number of other lot-sizing techniques available in addition to EOQ. These include the fixed-order quantity, fixed-order-interval model, the single-period model, and part-period balancing. 

1. FIXED ORDER QUANTITY MODEL 

EOQ is an example of the fixed-order-quantity model since the same quantity is ordered every time an order is placed. A firm might also use a fixed-order quantity when it is captive to packaging situations. If you were to walk into an office supply store and ask to buy 22 paper clips, chances are you would walk out with 100 paper clips. 

You were captive to the packaging requirements of paper clips, i.e., they come 100 to a box and you cannot purchase a partial box. It works the same way for other purchasing situations. A supplier may package their goods in certain quantities so that their customers must buy that quantity or a multiple of that quantity. 

2. FIXED ORDER INTERVAL MODEL

The fixed-order-interval model is used when orders have to be placed at fixed time intervals such as weekly, biweekly, or monthly. The lot size is dependent upon how much inventory is needed from the time of order until the next order must be placed (order cycle). This system requires periodic checks of inventory levels and is used by many retail firms such as drug stores and small grocery stores. 

3. SINGLE PERIOD MODEL 

The single-period model is used in ordering perishables, such as food and flowers, and items with a limited life, such as newspapers. Unsold or unused goods are not typically carried over from one period to another and there may even be some disposal costs involved. This model tries to balance the cost of lost customer goodwill and opportunity cost that is incurred from not having enough inventories, with the cost of having excess inventory left at the end of a period. 

4. PART PERIOD BALANCING 

Part-period balancing attempts to select the number of periods covered by the inventory order that will make total carrying costs as close as possible to the set-up/order cost. 

When a proper lot size has been determined, utilizing one of the above techniques, the reorder point, or point at which an order should be placed, can be determined by the rate of demand and the lead time. If safety stock is necessary it would be added to the reorder point quantity. 

Reorder point = Expected demand during lead time + Safety stock 

Thus, an inventory item with a demand of 100 per month, a two-month lead time and a desired safety stock of two weeks would have reorder point of 250. In other words, an order would be placed whenever the inventory level for that good reached 250 units. 
Reorder point = 
100/month × 2 months + 2 weeks' safety stock = 250 

5.5.1 Other Schools of Thought in Inventory Management  

There are a number of techniques and philosophies that view inventory management from different perspectives. 

1. MRP AND MRP II 

MRP and MRP II are computer-based resource management systems designed for items that have dependent demand. MRP and MRP II look at order quantities period by period and, as such, allow discrete ordering (ordering only what is currently needed). In this way inventory levels can be kept at a very low level; a necessity for a complex item with dependent demand. 

2. JUST-IN-TIME (JIT)

Just-in-time (JIT) is a philosophy that advocates the lowest possible levels of inventory. JIT espouses that firms need only keep inventory in the right quantity at the right time with the right quality. The ideal lot size for JIT is one, even though one hears the term "zero inventories" used. 

3. THEORY OF CONSTRAINTS (TOC)

Theory of constraints (TOC) is a philosophy which emphasizes that all management actions should center on the firm's constraints. While it agrees with JIT that inventory should be at the lowest level possible in most instances, it advocates that there be some buffer inventory around any capacity constraint (e.g., the slowest machine) and before finished goods. 

5.6 ABC ANALYSIS FOR INVENTORY CONTROL

	Inventory 

Item Number
	Annual

Usage
	Value

Per Unit
	Annual

Rupees Usage

	1
	25,000
	Rs.3
	75,000

	2
	5,000
	Rs.4
	20,000

	3
	1,000
	Rs.10
	10,000

	4
	10,000
	Rs.2
	20,000

	5
	4,000
	Rs.5
	20,000

	6
	70,000
	Rs.10
	700,000

	7
	25,000
	Rs.5
	125,000

	8
	5,000
	Rs.1
	5,000

	9
	3,000
	Rs.5
	15,000

	10
	2,000
	Rs.5
	10,000


	Item

Number
	Annual

Rs. Usage
	% of

Items
	Cumulative

% of Items
	% of

Value
	Cumulative

% of Value
	ABC

Class*

	6
	Rs.700,000
	10%
	10%
	70
	70
	A

	7
	Rs.125,000
	10%
	20%
	12.5
	82.5
	A

	1
	Rs.75,000
	10%
	30%
	7.5
	90
	B

	2
	Rs.20,000
	10%
	40%
	2
	92
	C

	4
	Rs.20,000
	10%
	50%
	2
	94
	C

	5
	Rs.20,000
	10%
	60%
	2
	96
	C

	9
	Rs.15,000
	10%
	70%
	1.5
	97.5
	C

	3
	Rs.10,000
	10%
	80%
	1
	98.5
	C

	10
	Rs.10,000
	10%
	90%
	1
	99.5
	C

	8
	Rs.5,000
	10%
	100%
	.5
	100
	C

	Total
	Rs.1,000,000
	
	
	
	
	


*When classifying the items as A, B, or C items, it can be somewhat subjective as to where the lines are drawn. With the unrealistically small demonstration above, the first 20% of the inventory items constitute 82.5% of the inventory value, so these items (Items 6 and 7) will be designated as A items. On the other extreme, 70% of the items constitute only 10% of the inventory value, so these items (Items 2, 4, 5, 9, 3, 10, and 8) will be designated as C items. Finally, 10% of the items constitute 7.5 % of the inventory value, so this item (Item 1) will be designated as a B item. 

The purpose of the ABC classification was to separate the "important few" from the "trivial many" so that the appropriate level of control can be assigned to each item. A items need the tightest degree of control, while C items do not need very close scrutiny.

5.7 Short term financing

Part of managing cash flows is to understand how to finance operating cash flows. We previously discussed how to predict cash deficits with forecasting. We now have to understand how to finance our cash flow deficits. Whenever we use short-term financing to cover cash deficits, we must consider costs, risks, restrictions imposed upon the organization, financing flexibility, our current financial situation, and other factors. Some of the questions we need to ask include:

· How long will we need financing?

· How much cash do we need?

· How will we use the borrowed funds?

· When and how will we repay the borrowed funds?

The first and most practical source of financing is spontaneous financing or trade credit. By lengthening the disbursement cycle, we obtain additional cash. Once we have exhausted spontaneous sources of financing, we than use conventional sources of financing, such as bank loans, lines of credit, and asset based borrowing. 

5.7.1 Bank Financing

One of your key partners in business should be your bank. Therefore, it is essential that you establish a good working relationship with a bank officer. This relationship is the basis for how you will obtain bank financing. For example, a line of credit is one way to address recurring cash deficits. You can also arrange a revolving loan. Under these arrangements, you borrow as deficits occur up to a maximum amount. Unless you have excellent credit, you will be required to put up collateral (such as receivables, inventory, etc.). The bank may also require a commitment fee or compensating balance (percentage of loan). Some key points about bank financing are:

· Make arrangements to borrow when you least need it. This is the best way to obtain favorable terms and conditions for short-term financing. 

· Borrow more than you think you will need. Many organizations under-estimate the amount of borrowing required for short-term financing.

· The moment you think you will need short term financing, begin preparing immediately. Bank financing takes time to arrange and execute.

· Borrow to meet your strategic plans, not to avoid possible bankruptcy. Banks are much more receptive to financing when it fits with some type of long-term plan.

· Make sure you maintain the best possible relationship with the bank. Send regular reports and information to the bank officer.

Example 1--- Calculate Effective Rate for Line of Credit

You have established a Rs. 250,000 line of credit. The bank requires a 5% compensating balance on outstanding borrowings and 3% on any unused balance. The bank will charge 16%. You recently borrowed Rs. 100,000. What is your effective interest rate?

Borrowed Funds Rs. 100,000 x .05 =
Rs. 5,000

Unused Funds Rs. 150,000 x .03 =
   4,500

Total Compensating Balance

Rs. 9,500

(Rs. 100,000 x .16) / (Rs. 100,000 - Rs. 9,500) = 17.7% effective rate 

5.7.2 Receivable Financing

In addition to bank financing, you can borrow against your assets from a financing company. Accounts Receivable is a liquid asset that provides a form of financing. In order to borrow against your accounts receivable, you must meet the following criteria:

1. Receivables are related to the sale of merchandise and not services.

2. Receivable customers are financially sound and there is a high probability of payment.

3. Receivable customers obtain title to merchandise when it is shipped.

4. Your overall receivable balance is at least Rs. 50,000 with sales that are substantially higher than your receivable balance.

There are two forms of receivable financing, factoring and assignments. 

Factoring

Under this form of financing, you sell your receivables to the financing company. You receive the face value of the receivable less a commission charge. The financing company assumes responsibility for collecting the receivable. Factoring gives you immediate cash and freedom from collecting from customers. However, it is costly and it sometimes confuses customers since they now make payment to a financing company.

Assignment 

Under this arrangement, you transfer or assign your receivables over to the financing company. However, you still retain ownership of the receivables. The financing company advances 60% to 80% of the receivable balance. You continue to collect the receivables and the financing company charges you interest and service fees on the borrowed funds.

5.7.3 Unsecured Financing

For large corporations with financially sound operations, cash can be obtained on the credit worthiness of the corporation; i.e. unsecured financing. Smaller organizations can sometimes obtain unsecured financing, but costs are often much higher than secured financing. For large corporations in the United States, commercial paper is perhaps the most popular form of unsecured financing. Commercial paper is sold at a discount in the form of a promissory note. The promissory notes are short-term, usually less than 270 days. Example 2 illustrates the costs of commercial paper.

Example 2 --- Calculate Costs of Commercial Paper

Bowie Corporation will issue Rs. 500,000 of 90 day, 16% commercial paper. The funds will be used for 70 days. Unused funds can be invested at 12%. The broker will charge 1.5% for the issuance of commercial paper. What are the total costs of this financing arrangement?

Interest Expense = Rs. 500,000 x .16 x ( 90 / 360 ) =

Rs. 20,000

Brokers Fee = Rs. 500,000 x .015 =


     
     7,500

Less Return on Unused Funds = Rs. 500,000 x .12 x (20 / 360)
    (3,333)



Total Costs of Commercial Paper


Rs. 24,167

5.7.4 Inventory Financing

Inventory financing is similar to receivable financing. Inventory financing has the following requirements:

1. Inventory must be highly marketable.

2. Inventory is non-perishable and not subject to obsolescence.

3. Inventory prices are relatively stable.

There are three forms of inventory financing: 

Floating or Blanket Liens
The financing company will place a lien on your inventory; i.e. they obtain a security interest in your inventory in exchange for lending you cash. You continue to manage and control the inventory.

Warehouse Receipts
The financing company obtains an interest in a certain segment or part of your inventory. You will have to separate the inventory that you use for financing from the inventory not used for financing. This may require physical separation as well as separate accounting. 

Trust Receipts
The financing company lends you money for a specific item in your inventory until you are able to sell it. When you receive cash for the inventory sale, you pay the financing company. For example, car dealerships often buy automobiles by financing the purchase. When the car is sold, they payoff the financing company.

Example 3 illustrates the costs of financing inventory under a warehouse receipt arrangement.

Example 3 --- Calculate Costs of Financing Inventory

You have arranged for financing against Rs. 200,000 of your inventory. You will need financing for four months. The warehouse receipt loan costs 18% with 80% advanced against the inventory value. Additionally, you will have to separate your inventory and maintain separate records. This will cost about Rs. 6,000 over the four-month period. 

Interest Costs = .18 x .80 x Rs. 200,000 x ( 4 / 12 ) =
Rs. 9,600

Internal Costs 





   6,000

Total Costs for 4 months



Rs.15,600 

5.8 THE FUTURE OF INVENTORY MANAGEMENT 

The advent, through altruism or legislation, of environmental management has added a new dimension to inventory management-reverse supply chain logistics. Environmental management has expanded the number of inventory types that firms have to coordinate. In addition to raw materials, work-in-process, finished goods, and MRO goods, firms now have to deal with post-consumer items such as scrap, returned goods, reusable or recyclable containers, and any number of items that require repair, reuse, recycling, or secondary use in another product. Retailers have the same type problems dealing with inventory that has been returned due to defective material or manufacture, poor fit, finish, or color, or outright "I changed my mind" responses from customers. 

Finally, supply chain management has had a considerable impact on inventory management. Instead of managing one's inventory to maximize profit and minimize cost for the individual firm, today's firm has to make inventory decisions that benefit the entire supply chain. 

Activity 5
1. List various methods of inventory valuation. Discuss the importance of inventory valuation and control.

2. Discuss various costs involved in balancing mechanism of inventory.

3. What are the assumptions of classic economic order quantity model of inventory control?

4. Write short notes on the following:

· ABC analysis for inventory control

· Inventory financing

· Single period model

· Just in time

· Fixed order quantity

5.9 summary

The unit focuses on management of inventory and its, valuation and control. Inventory valuation and management is a very important part of managing the current assets account on the balance sheet.  If this aspect is not done properly, the ramifications are far reaching; total assets and shareholders equity will be affected on the balance sheet while net income will be affected on the income statement. After a brief introduction, inventory valuation methods were discussed in detail. Some methods discussed in this section are specific identification method, weighted average method, FIFO method and LIFO method. 

In next section mechanism of balancing inventory and costs was explained. Classic Economic Order Quantity model was another area of discussion. Further, other lot sizing techniques and models of inventory control were discussed in detail followed by explanation on ABC analysis of inventory control. Short term financing was described with the help of number of examples and finally future of inventory control was explained in detail.
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SOLUTIONS OF THE ACTIVITIES

Solutions of activity 2

Solution 4: Rs. 7,350
Solution 5: 4%
Solution 6: 2.625 years
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