	

	This article studies the conflicting Influences of Inventories on net income and effective operations of a company and Introduces a simple Theory of Constraints-based conflict resolution tool as a means of understanding, and possibly resolving, the Inventory-related conflicts experienced by managers.


	


In a passage of the popular novel The Goal, by Eliyahu Goldratt, a plant manager discusses inventory with his controller in a way that may strike many managers as at least a little unrealistic.1 After all, what manager could be surprised that inventory is recorded as an asset on his balance sheet? The passage does, however, serve to point out a paradox-that while our common sense understanding of the word "asset" is that assets are good to have, at the same time improvements in production planning and control techniques largely developed by the Japanese over the last fifty years or so have shown us that we get better operational results if inventories are kept low.

This is only the most obvious aspect of the paradox. The more subtle and more serious aspect soon becomes apparent: even if we understand that reducing inventory has significant long-term benefits, profits are initially reduced as inventory is reduced, so managers have a powerful disincentive to reduce inventory. This disincentive is a function of the fact that generally accepted accounting principles require inventory value to include the cost of raw materials, direct labor, and factory overhead that is required for their production. Most companies use a standard manufacturing overhead rate that allocates a fixed amount of overhead per unit to finished or work-in-progress inventories, based on the amount of direct labor hours or machine hours.

This inventory valuation makes profit a function of production in addition to sales. In other words, a buildup of inventory means more fixed manufacturing overhead will be charged to inventory and less charged against income during the accounting period in which the overhead is incurred, thereby increasing profits this year at the expense of future periods.2 On the other hand, many manufacturing companies are claiming sustainable competitive advantages via increased manufacturing flexibility, higher product quality, and lower manufacturing lead time, and consequently, improved return on assets by using inventory reducing methods such as just-in-time, theory of constraints, and lean manufacturing.3

This is just one of the conflicts managers are caught in when it comes to inventory. The purpose of this article is to: (1) illustrate the impact of increasing or decreasing inventory on net profit; (2) introduce a simple conflict resolution tool referred to as an evaporating cloud; and (3) discuss a more serious inventory-related conflict that management is caught in-that of using inventory to smooth net income.

This article uses two research methodologies. Computer simulation is used to assess the impact of changing finished goods and work-in-process inventories on return on assets. The results of the computer simulation are used to frame the problem caused by absorption costing in capital-intensive industries. Then the Theory of Constraints"'evaporating cloud" is used as the basis for systematically evaluating assumptions and arriving at possible injections to eliminate the conflict between managing profits by managing inventories and reducing inventories significantly to improve operating decisions.

The level 1 conflict: reducing inventory reduces profit

The conflict that managers face in this situation is the result of another conflict played out in the accounting profession and accounting standards-setting bodies years ago - The Inventory Accounting Debate. Absorption costing of inventories has long been an element of Generally Accepted Accounting Principles (GAAP), however, that has not always been the case. Under current GAAP, finished goods inventories are valued based on the direct materials, direct labor, variable factory overhead, and fixed factory overhead that are used in manufacturing those finished goods. Because the direct materials costs, direct labor costs, and variable overhead costs are considered variable costs, those costs are incurred in direct proportion to the quantity of finished goods units produced during an accounting period.

On the other hand, fixed overhead costs are incurred with no direct relationship to the quantity of finished goods produced during an accounting period. Fixed overhead costs such as depreciation on factory equipment, salaries of factory departmental supervisors, or the salaries of the programmers of numerically controlled machines will be incurred at a certain level without regard to whether the factory is operating at sixty percent capacity or ninety-five percent capacity. Thus, fixed factory overhead costs are not direct costs but are costs that will be incurred even though the resources paid for with the fixed overhead costs may not have been fully utilized in producing finished goods.

In the development of GAAP, there was considerable debate about the proper treatment of fixed factory overhead costs as they relate to the determination of income. Supporters of direct costing argued that product costs should not include any fixed factory overhead costs because the fixed factory overhead costs incurred in an accounting period would have to be allocated to the products produced in that accounting period. That would be the case even though the relationship between the fixed factory overhead costs incurred and the quantity produced could vary considerably from one accounting period to the next.

The direct costing supporters wanted to include only the direct material, direct labor, and variable overhead costs among the product costs upon which the inventories were valued. They wanted the fixed factory overhead costs to be regarded as a period cost (like a marketing or administration cost). A period cost is a cost that does not attach to the product, but instead is regarded as an expense in the accounting period in which the cost is incurred.

The absorption costing supporters argued that fixed factory overhead should be regarded as a product cost rather than a period cost based on the "matching principle." Because revenues were not recognized until units of finished goods were actually sold, it seemed appropriate that the costs associated with bringing those units of finished goods into existence should not be recognized as product costs until the associated revenue was recognized. Because fixed factory overhead costs were costs incurred in the production of finished goods, those costs should only be regarded as expense when the units of finished goods were sold. While the units of finished goods were in inventory, a portion of the fixed factory overhead costs associated with those finished goods should also be included in inventory.

The fixed factory overhead costs associated with the units in finished goods inventory should only be regarded as expenses on the income statement when the finished goods are sold. Often this would result in fixed overhead costs incurred in one accounting period being expensed on the income statement of some future accounting period when the finished goods units were sold. During the period of time between the creation and sale of the finished goods, the fixed factory overhead costs associated with the finished goods would be classified as a current asset (finished goods inventory) on the balance sheet.

The absorption costing supporters, with the "matching principle" to support their arguments, won the debate over the treatment of fixed factory overhead costs. The debate between the advocates for absorption costing and the advocates for direct costing took place in accounting journals during the 1950s and early 1960s.

That conflict, or debate, was settled in favor of the absorption costing for inventories, based on the matching principle, which requires that product costs be recognized in the period that the goods are sold, not in the period in which they are produced. An example company illustrates the impact that reducing inventory can have on net income when absorption costing is used. The company had finished goods inventories at the start of the year equal to one quarter of unit sales. Calculating the net income for the year assuming various levels of ending finished goods inventories ranging from 100 percent of quarterly unit sales to five percent in increments of five percent, the return on assets over that range of ending inventory values varied from 26.3 percent when inventory was 100 percent of quarterly sales to 16.6 percent when inventory was five percent of quarterly unit sales.

Clearly, managers who are aware of this impact of inventory on net income would have to think twice before reducing inventory significantly, even if they understand that reducing inventory has long-term benefits. Thus they are caught in a conflict-they never want to take the short-term hit in order to reap the long-term benefits. A succinct way to show the conflict is with a type of conflict resolution diagram called an "evaporating cloud."

Addressing the conflict: the evaporating cloud

Exhibit 1 illustrates the short-term hit/long-term benefits conflict. The manager's objective (entity A) is to maximize shareholder value, and the conflict is that the manager would like to both reduce inventory (entity D') in order to continually improve operations (entity C) and to keep inventory high (entity D) in order to maximize current profit (entity B). The top side of the evaporating cloud is read from left to right in the following format: "In order to have (Objective A), we must have (Requirement B). In order to have (Requirement B), we must have (Prerequisite D)." In this case, the cloud would be read: "In order to maximize shareholder value, we must maximize our current profits. In order to maximize our current profits, we must keep inventory levels high."

The bottom of the cloud is read the same way, also starting with the objective. The conflict arrow (between D and D') is read: "On one hand, we must keep inventory levels high. On the other hand, we must reduce inventory significantly." Both B and C are seen as required in order to achieve the Objective A.

Eliyahu Goldratt developed the evaporating cloud as a tool for resolving conflicts. In Goldratt's view, most long-standing or chronic problems in all walks of life, including business, exist because there is an underlying conflict. The conflict may be between two parties or a manager's internal conflict. Once the conflict is understood and stated, parties can begin the process of finding a win-win solution. Start by putting the conflict in the form of a conflict diagram, which Goldratt calls an evaporating cloud (EC).

The next step after identifying the conflict is to find a common objective that both parties to the conflict can agree on. Since the conflict in this case is two opposing forces pushing managers to do different things, it's really an internal conflict for the manager. The question of what is the common objective becomes "What is the manager trying to achieve?" In business, the common objective in many cases is to maximize shareholder value both now and in the future.

Once the objective and conflict are identified, the question is: What requirements or needs are satisfied by each of the opposing actions or wants that are in conflict? If the requirements are not clear, one way to identify them is to read "In order to have the objective, we must (take one or the other of the opposing actions) because ____." What we fill in after the word "because" will often be the need we are trying to meet by taking the action. Once the requirements are identified, the cloud can be constructed as shown in Exhibit 1. The logic of the cloud is that in order to achieve the common objective, each party's needs (i.e., requirements-B and C) must be satisfied, but their specific wants (i.e., prerequisites-D and D') may not be.

The purpose of the evaporating cloud is to develop win-win solutions to such conflicts. Underlying each of the arrows in the cloud are assumptions. In many cases the assumptions are valid; however, if one does a thorough job of identifying or "surfacing" assumptions, one can identify some that are either not valid, or for which one can think of an action (referred to as an injection) that will invalidate the assumption. One technique commonly used to surface assumptions is to complete the sentence: "In order to have (Objective A), we must have (Requirement B) because___."The phrase following the word "because" is an assumption underlying that relationship in the evaporating cloud.
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	EXHIBIT 1 Evaporating Cloud for Level 1 Conflict


	


Another commonly used technique to surface assumptions in an evaporating cloud is referred to as the reference environment technique. For each arrow, we ask ourselves whether there exists, or can we even imagine, an environment in which we could have the entity at the tip of the arrow without having the entity at the base of the arrow. If we consider the A-B arrow, is there an environment in which we could maximize shareholder value without continually increasing profits? Although we may not believe such an environment exists, in an ideal world we could have A without having B because investors would understand that in the real world, profits do not increase smoothly every quarter and they would be forgiving of the normal fluctuations in quarterly profits. In such a world, smooth increases in profits would even raise the suspicions of investors and cause the stock to go down. Identifying this reference environment, in which we could have A without having B, surfaces an assumption underlying the AB arrow: we are assuming that investors, including analysts, are unsophisticated or even naive. (For further information see Gupta, Boyd and Sussman4.)

The inventory reduction conflict

One approach to resolving conflicts in general is a compromise solution. A possible compromise in this situation would be to reduce inventories somewhat to both gain some operational improvement and show investors that you are a good manager, but not reduce them so much that net income is significantly reduced in the current year. As with many compromise solutions, this one is a tradeoff. Some companies that have made the change from high-inventory to low-inventory manufacturing environments have realized that the reduction in net income due to reducing inventory is one-time, but the increases in net income due to improvements related to low inventories are realized every year. Others have made significant reductions in inventory as a survival measure after losing market share to competitors who have successfully made the transition to a low-inventory environment.

The level 2 conflict: reducing inventory reduces our ability to manipulate profits

The conflict addressed above is not the most serious one related to inventory, however. A good summary of the issue related to the Level 2 conflict was provided in Barron's:

Expectations have been set in the markets-with generous assistance from companies-and managements scramble to meet those expectations. Sometimes delivery of goods or services is accelerated or decelerated, depending on what's needed to "make the numbers." They don't teach "earnings management" in business school, but every manager quickly learns how to do it. Managers also learn that, however controversial the practice, it's usually defensible-merely planning to achieve stated goals.5

The topic of earnings management has received a great deal of attention in the business and academic press recently. Berenson, in his book The Number, points out several devices managers use to manage earnings." Early last year, the Review of Accounting & Finance published a major review of the literature on earnings management summarizing over 200 academic studies of the issue.7 Business Week's October 4,2004, cover story entitled "Fuzzy Numbers," states that despite recent reforms, "corporate profits can be as distorted and confusing as ever." Most of the discussions of earnings management, however, neglect the role that inventory can play in earnings management.

The earnings management opportunity

The consequences of using absorption costing as the basis for costing inventories under GAAP has been to empower owners and managers to manage reported GAAP earnings by managing finished goods inventories. Using absorption costing, a manager may attempt to reach an earnings goal by increasing finished goods inventory at the end of the accounting period. By doing so, he or she would allocate more of the fixed factory overhead costs incurred in the accounting period to finished goods inventory (an asset on the balance sheet) and less to cost of goods sold (an expense on the income statement).

The impact would be to increase net income reported for the accounting period. On the other hand, a manager or owner who may have preliminarily exceeded the earnings goal for the year might be inclined to reduce ending finished goods inventories. A reduction in finished goods inventories would cause fixed factory overhead incurred in a previous accounting period to be recognized as cost of goods sold in the current accounting period. Thus, the manager could reduce the preliminary earnings to equal, or marginally exceed, the earnings goal.

Ideally, investors would prefer that managers and owners maximize rather than manage earnings. However, absorption costing empowers managers and owners with a very powerful lever with which to manage earnings-by manipulating finished goods inventories at the end of an accounting period. In addition, the power of this lever is increasing.

The changing cost profile

When fixed factory overhead costs are a relatively small portion of total product costs, the impact on earnings due to a change in ending finished goods inventory may be minor. However, in recent years, the cost profile of a typical manufactured product has changed significantly from labor-intensive to capital-intensive as factories have employed increasing levels of robotics, automation, and technology to replace direct labor. In addition, more and more of total manufacturing costs are due to knowledge workers (for example, numerically controlled machine programmers). The result has been a change in the typical cost profile of manufacturing companies from high direct labor and low fixed factory overhead to the opposite situation. Various authors have noted this changing relationship between labor and overhead costs over the past 100 years or so.1
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	EXHIBIT 2 Cost Profiles of Model Companies


	


The reason that this shift is important is that as fixed factory overhead costs become a larger proportion of total product costs, the increase or decrease in finished goods inventories from one accounting period to the next has a greater and greater impact on reported earnings. As a result, the lever that managers or owners may use to manage earnings through changes in finished goods inventories has become very powerful. A computer model example can be extended to illustrate the power of this lever.

Computer model characteristics

The analysis was performed using a computer model that represented an integrated set of absorption costing based financial statements (income statement, balance sheet, and cash flow statement), by quarter for a manufacturer of two products for a two-year period. Two cost profiles were developed. In both cases, the company had ending finished goods inventories (in units) at the end of the first year that were equal to 100 percent of the unit sales for the fourth quarter of that year. Finished goods inventory (in units) at the end of the second year were also equal to 100 percent of the unit sales for the fourth quarter of the second year. Both years had identical unit sales in all quarters (eight quarters of the same unit sales). Thus, the yearend finished goods inventories in units and dollars were identical. The return on assets based on operating profits was 26.3 percent. The associated cost profiles are shown in Exhibit 2.

The cost profiles of the two companies differ only with regard to direct labor and fixed manufacturing overhead. In the labor-intensive manufacturing company, the direct labor is fifty percent of manufacturing costs and fixed manufacturing overhead is twenty-five percent of manufacturing costs. In the capital-intensive manufacturing company, the two percentages are reversed, i.e., twenty-five percent for direct labor and fifty percent for fixed manufacturing overhead. The two contrasting manufacturing cost profiles were selected to reflect the change in manufacturing that occurred throughout the 20th century.

Because the two related computer models were the same in all respects except for the manufacturing cost profile and the composition of total assets, it was possible to make identical changes to each model to assess the relative impact of each change. In the labor-intensive case, the two models yielded identical annual returns on sales when ending finished goods inventories (in units of each product) at the end of each year were equal to 100 percent of the fourth quarter unit sales of each product. In order to assess the impact of a change in the ending finished goods inventory on the annual return on assets, the ending finished goods inventory for the second year was systematically changed from five percent of fourth quarter unit sales to 200 percent of fourth quarter unit sales in increments of five percentage points.
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	EXHIBIT 3 Annual Return on Assets for Various Ending Finished Goods Inventory Scenarios


	


Analysis of results

As indicated on the graph, the return on assets associated with the capital-intensive manufacturing company is far more sensitive to changes in ending finished goods inventory than is the return on assets of the labor-intensive company (see Exhibit 3). When the ending finished goods inventory is 100 percent of fourth quarter unit sales, both companies have identical annual returns on assets at 26.3 percent; however, when the ending finished goods inventory is only five percent of fourth quarter unit sales, the return on assets of the labor-intensive company is 16.6 percent and the return on assets of the capital-intensive company is 4.1 percent. At the other extreme demonstrated on the graph, when ending finished goods inventory for the second year is increased to 200 percent of the fourth quarter unit sales, the return on assets of the labor-intensive company is 31.4 percent and the return on assets of the capital-intensive company is 35.8 percent.

Savvy managers have always known that they can manage earnings by managing ending inventories. This experiment involving two companies that differ in respect to their labor and capital intensity shows that managers of capital-intensive manufacturing companies have greater leverage in using ending finished goods inventories as a basis for managing earnings. All else being equal, managers of capital-intensive manufacturing companies have to vary ending finished goods inventory units to a far lesser degree than do managers of laborintensive manufacturing companies to attain the same impact on earnings.
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	EXHIBIT 4 The Level 2 Inventory Reduction Conflict


	


Certainly, this experiment dealt only with the switch between fifty percent (twenty-five percent) of direct labor and twenty-five percent (fifty percent) of fixed manufacturing overhead. However, the results of this experiment suggest that the movement from labor-intensive manufacturing to capitalintensive manufacturing has the effect of giving the manager a greater opportunity to manage earnings by managing the ending finished goods inventory level.

Back to the conflict

This convincing illustration demonstrates that managers who permanently reduce inventory not only have to accept the one-time reduction in net income discussed in the first section, but they must also give up a very useful tool for manipulating or smoothing net income and meeting analysts' and the market's expectations. To state the conflict clearly, on one hand good managers are aware of the long-term value of reducing inventory as demonstrated by companies in many industries that have seen their competitiveness enhanced as a result of moving to just-in-time or lean production techniques. On the other hand, companies that fail to meet investor expectations see their stock prices drop significantly, and stocks that are seen to be more volatile trade at lower price to earnings ratios than stocks with more predictable earnings. If a manager chooses the path that would seem to be in the long-term best interest of shareholders, i.e., minimizing inventory to improve operations, that manager risks reducing the long-term stock price because she has given up an extremely useful tool for smoothing earnings. The manager is caught in a dilemma, or conflict.

Another evaporating cloud summarizes the conflict (see Exhibit 4). The power of the evaporating cloud comes from its ability to help us surface assumptions that blind us to possible solutions. As assumptions surface, it becomes clear that some of them are not really valid, or that there are actions, referred to as injections, one can take to invalidate them. In some cases managers can find a "silver bullet" injection, one that causes the whole conflict to disappear immediately (thereby "evaporating the cloud"). In other cases, it may take a combination of smaller injections to completely eliminate the conflict. In either case, it is the person or group who is experiencing the conflict that will have both the strongest intuition about the situation and the motivation to take the necessary actions to eliminate it.

Examine some of the assumptions underlying the cloud together with possible injections that would start to resolve the conflict:

A-B:

* Assumption: Shareholders perceive any decrease in profits as bad.

* Assumption: Any decrease in profit will result in the stock price going down.

* Injection: Disclose pro forma direct costing information to show the real impact on profit of a decrease in inventory.

* Assumption: Our stock is held by unsophisticated investors.

* Injection: We can start educating investors by disclosing pro forma direct cost information in our financial reports.

* Assumption: Our competitors will continually increase profits and we will look bad if we don't also increase profits.

* Injection: Accounting regulatory body requires direct costing for external reporting so that we won't be at a disadvantage if we use it.

A-C:

* Assumption: Good operating decisions are the ones that increase shareholder value.

* Assumption: Operating decisions affect stock price.

B-D:

* Assumption: A significant reduction in inventory results in prior period costs reducing profits this period.

* Injection: Realize that real costs will go down and revenue will go up due to improvements in quality and customer service, offsetting at least partially the decrease in apparent profit due to the reduction in inventory.

* Assumption: We can't reduce inventory levels gradually.

* Assumption: The negative consequences of giving up inventory changes as a means of manipulating net income outweigh the benefits of operating more efficiently.

* Injection: The market will reward us for having more transparent financial statements.

C-D':

* Assumption: Inventory levels are significantly higher than optimal.

* Assumption: Reducing inventories will improve operations.

* Assumption: We will be unable to implement many other good operating decisions if inventory levels are too high.

D-D':

* Assumption: We can't both maintain inventory levels and reduce inventory levels-the actions are mutually exclusive.

* Assumption: The inventory we want to maintain is the same as the inventory we want to reduce.

* Assumption: We own our entire inventory.

All of the above injections should help minimize, to varying degrees, the pressure felt by managers to manipulate income by manipulating inventory levels. Because this conflict is embedded in our system of free enterprise through the operation of laws, generally accepted accounting principles, norms of executive compensation, and the way we buy and sell stock, among others, a silver bullet solution seems unlikely. On the other hand, creative leaps are by definition unpredictable and a silver bullet injection might come along.

Clearly, none of the injections listed above is a silver bullet injection, and some are more under a manager's control than others, but all move in a more preferable direction for reducing the pressure on managers to manipulate earnings by increasing or decreasing inventory levels. There is, however, one more injection that an individual manager may see as a solution to the cloud by carefully analyzing the D-D' arrow and asking if there is a way we can do both. Frequently, powerful injections come out of surfacing assumptions related to the conflict arrow. Because both D and D' include the word "inventory," one assumption is that we are talking about the same inventory in both cases. One injection would be to realize that the enterprise could minimize raw material and work-in-process inventory by moving to a lean manufacturing environment, while at the same time using finished goods inventory to manipulate income. While this may be viewed as a good solution to the conflict by some, there are two things wrong with it from our point of view: it has aspects of a compromise because the enterprise wouldn't be taking full advantage of the operational improvements afforded by lean manufacturing and supply chain management, and it would still allow income manipulation, thereby lowering investor confidence in companies' reported financial results.

One final point on the subject of injections: some injections in any cloud might be considered "when pigs fly" injections. However, developing injections is the creative aspect of the evaporating cloud, and it is important not to censure injections due to apparent impracticality or any other reason. Some of the most creative solutions come from someone reading a pigs fly injection and saying,"Hey, wait a minute-there is a way to do that!"

Conclusion

It is clear that the inventory manipulation practices described above, while apparently improving the performance of individual companies, can hurt the competitiveness of the companies' supply chains. At the other extreme, many companies have channeled their energies into pushing their excess inventory down the supply chain, a practice known as "trade loading" or "channel cramming." As early as 1992, Sellers' pointed out that manufacturers of cars, computers, cigarettes, and many other packaged goods were inducing their supply downstream chain members, the wholesalers and retailers, to buy more product than they could promptly resell. Trade loading is another inventory-related practice that allows manufacturers to reach their financial goals, satisfy their quarterly profit targets, and manipulate their market share. P&G, Bristol-Myers Squibb, and many other companies are among a group of companies that have realized its implications across their supply chain network in terms of inventory buildups and rising costs, and subsequently to the consumer in terms of stock outs and increased lead times.

This article has not solved this conflict. The purpose of this article was not to solve the conflict but to raise awareness that this is a very real issue faced by managers and to introduce an approach, the evaporating cloud, that is a very general and powerful problem-solving tool.

