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Shareholder value has become an increasingly important demand among investors now more than ever.  In the 1980’s, shareholder activism reached unforeseen levels among companies in the United States (Mäkeläinen 1998, p.1).  The theory of Economic Value Added has traditionally suggested that every company’s primary goal is to maximize the wealth of its shareholders, which should be a given since it is the shareholders that own the company and any sensible investor expects a good return on his or her investment.  In the past, however, other methods such as Return on Investment and Earnings Per Share have been the most important performance measurement systems and have been used in determining bonus-based incentives even though they do not correlate well with shareholder value creation (Mäkeläinen 1998, p. 1).  With the recent surge in the stock market, 1993 to 2000, it is not hard to imagine why shareholder value-based measures, especially Economic Value Added, have become increasingly important topics of discussion.  

The most popular value-based measure today is Economic Value Added, EVA, which has given rise to debate about its ability to accurately measure shareholder value.  Proponents for EVA have not acknowledged or discussed the faults of EVA, while lavishing praise on the concept as an indispensable management tool.  On the other hand, very little criticism has come about that has dealt with the problems of EVA, and the criticism that has come about has kept to fairly insignificant details (Mäkeläinen 1998, p. 1).  

This discourse will discuss the theory of EVA and its characteristics, explain how companies should use EVA considering it’s favorable and unfavorable characteristics, and will recommend how EVA should be used in management.  This discourse will be broken into the three aforementioned sections beginning with the background and basic theory of EVA as well as the financial history of EVA.  The second section will deal with the problems companies may face when implementing EVA and how it may be used in determining bonuses.  The last section will deal with how to implement EVA into management situations.  

Key terminology will be used throughout this document and a basic knowledge of this terminology will be extremely beneficial in understanding the topic of this discourse.

Shareholder value » A company’s value to its shareholders i.e. market capitalization

Shareholder value approach » The focus of organization/management on acting within the interests of shareholders

Value based measures » New performance based measures that originate from the shareholder value approach

Economic Value Added 

Economic Value Added is the measure of whether the operating profit within a company is enough compared to the total costs of capital utilized.  The basic calculation of EVA is as follows:

EVA = NET PROFIT AFTER TAX (NPAT) – COST OF CAPITAL (COC), or;

EVA = NET PROFIT AFTER TAX (NPAT) – COST OF CAPITAL (COC) X CAPITAL UTILIZED  

If rate of return is defined as NPAT/Capital, a more accurate formula may be obtained:

EVA = (RATE OF RETURN – COST OF CAPITAL) X CAPITAL

Assuming:

· Rate of return = NPAT/Capital

· Capital = Total balance sheet – non-interest bearing debt in the beginning of the year

· COC = Cost of Equity x Proportion of Equity from Capital + Cost of Debt x Proportion of Debt from Capital x (1 – tax rate)

(Mäkeläinen 1998, p.2)

Fundamental to EVA is that a company’s shareholders must earn a rate of return that compensates the risk taken.  Equity capital must earn essentially the same as correspondingly risky investments in equity markets for the company to be operating at a profit in the eyes of the shareholders.  If EVA equals 0, shareholders should be happy because they have received the rate of return that compensates the risk they have taken.  The calculation of EVA will give the same mathematical results as Discounted Cash Flow (DCF) or Net Present Value (NPV), both of which have historically been deemed the best analysis tools for determining shareholder value*.  They include the cost of equity, the time value of money, and do not fall prey to common accounting distortions; however, they are solely based on cash flows and therefore do not suit in performance evaluation (Mäkeläinen 1998, p. 3). 

Economic Value Added Background

Although EVA may be a new term, the concept has been around for quite some time.  Residual income is defined as operating profit minus capital charge, a very similar equation to net profit after tax minus cost of capital.  The theory of residual income is believed to have first appeared in accounting theory literature early in this century by Church in 1917, later by Scovell in 1924, and again in management accounting literature in the early 1960’s (Dodd & Chen 1998, p. 27).  The EVA concept is often called Economic Profit (EP) to avoid problems caused by the trademarking of Stern Stewart & Co., the developer of the Economic Value Added Concept.  However, most residual income concepts are called EVA even though they do not include the core concepts of EVA as defined by Stern Stewart & Co.  Yet, it makes sense to modify the EVA concept when it comes to the dilemma between using average capital or beginning capital.  Using beginning capital is how Stewart meant for EVA to be used but using average capital will provide a more precise result.  The question arises, “Are companies that use [for example] average capital really using EVA?”  The answer to this question is highly insignificant and will not be addressed further in this discourse.  

In the early 1970’s, the residual income concept did not get much publicity and was not used as the primary measurement for performance among as many companies as expected.  However, EVA, practically the same concept as residual income, has gained favoritism, possibly due to the bullish market and sound economy over the past seven years.  Furthermore, the trend among many businesses has been to adopt the Economic Value Added theory (Mäkeläinen 1998, p.3).  No concrete reasons for why the residual income concept did not take off have been given; on the other hand, EVA was introduce with a Market Value Added concept and offered a theoretically sound link to market valuations.  It is proposed that a time of high investor demand for focus on shareholder value issues is the reason for why EVA exploded from the start (Mäkeläinen 1998, p.3).  

Market Value Added Background

According to the theory of EVA, earning a return on investment greater than the cost of capital increases the value of a company while earning less decreases the value of a company.  Another measure that determines if the company has created shareholder value is Market Value Added, which holds that if the total market value of a company is more than the amount of capital invested in it, the company has created shareholder value.  The difference between the company’s market value and book value is Market Value Added, as defined by Stewart (1991, p. 153).  

MVA = COMPANY’S TOTAL MARKET VALUE – CAPITAL INVESTED, or;

MVA = MARKET VALUE OF EQUITY – BOOK VALUE OF EQUITY

The book value of equity refers to all of the items that are not solvency issues for a company.  According to Stewart, the amount a company has added to, or subtracted from its shareholders investment is the determinant of Market Value (1991, p. 97).  If a company’s rate of return exceeds its cost of capital, the company will sell on the stock markets with a premium compared to the original capital and this is what determines if the company has succeeded in creating Market Value (Mäkeläinen 1998, p.4).  A positive or negative MVA depends upon the ratio of rate of return to cost of capital, which is similar to EVA.  A positive or negative EVA is the same as a positive or negative MVA (Stewart 1991, p.153).  

MVA = PRESENT VALUE OF ALL FUTURE EVA

The relationship between EVA and MVA has strong bearing on valuation shown in the formula below:

MARKET VALUE OF EQUITY = BOOK VALUE OF EQUITY + PV OF ALL FUTURE EVA  

The MVA rate of return concept is similar to that of the yield on a bond.  When a bond is issued with a yield greater than the current market rate then the bond will sell at a premium (there is positive EVA and so the bond will sell at positive MVA).  If the yield of a bond is lower than the current market rate then the bond will sell at a discount (there is negative EVA and so the bond will sell at negative MVA).  Since the valuation formula given above is always equal to DCF and NPV, then the right estimate of value is always obtained regardless of what the original book value of equity is.

EVA As A Performance Measure


Every undertaking that a firm encounters should have a positive NPV in order to be acceptable in the eyes of the shareholders.  In keeping with the theme of this discourse, this means that a project should have an internal rate of return higher than the cost of capital.  The internal rate of return is unable to be measured by practical performance measuring and thus some other form of accounting rate of return is used to estimate the rate of return to capital (Mäkeläinen 1998, p.5).  Typically, this rate of return is some form of ROI; however, it is unfortunate that no accounting rate of return can on average produce an accurate estimate of the underlying true rate of return (Mäkeläinen 1998, p. 5).  The following example from Mäkeläinen, which presents an investment project with an Initial Investment of 1200, Duration of 8 years, Constant Gross Profit of 210, Internal Rate of Return of 11%, and no salvage value will illustrate:

Table A: Example how ROI estimates (both in different years and on average) the return of an investment producing an IRR of 11%. 
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Figure 2: How ROI estimates the return of an 8-year project in different years.  The true return or IRR of the project is 11% (shown as a vertical line).

The above example is an insufficient indicator of the true rate of return of the project.  As shown in Table A and Figure 2, ROI underestimates the IRR in the beginning and overestimates the IRR at the end of the period.  This is called wrong periodizing (Mäkeläinen 1998, p.6).  Along with periodizing the rate of return improperly, it also fails to estimate the true rate of return.  This is shown by the different averages of ROI in the bottom of Table A, where none of them are the same as the IRR.  In actuality, inflation increase the cash flows compared to initial investment and therefore ROI should overestimate the true return but in this example, ROI underestimates the true return.  


Although a company usually obtains a continuous stream of investments and not a single large investment, the problem of wrong periodizing the accounting rate of return is not as big a problem with performance measurement as it is with a single investment.  The problem is also softened as a company generally has a big proportion of current assets and there are usually just as many assets in the beginning as there are at the end of the investment period.  Still the problem of wrong periodizing is a problem.  It is rare when a company has an equal amount of old, new, and middle-aged assets on the balance sheet; therefore, if a company has a lot of old assets and investments, it is likely to have a high ROI, even though its true rate of return for the entire investment period is even lower than the cost of capital.  These types of situations are very misleading and management must watch very closely so as not to hype up a company that is not as profitable as they may think, which may lead to overinvestment in a wealthy company or underinvestment in a profitable company (Mäkeläinen 1998, p.7).  


Since Economic Value Added is calculated using from the accounting based numbers and some version of accounting return is also used, it is obvious that the inconsistencies mentioned have some effect on EVA.  For example, if ROI overstates IRR then EVA must overstate the real shareholder value.  In order to ease the discrepancies caused by EVA, De Villiers (1997, p. 293) suggested the use of a new system to evaluate EVA which he called Adjusted Economic Value Added (AEVA).  AEVA simply incorporates the current value of all assets in calculating the accounting rate of return.  He went on to emphasize that market values of equity should not be used because that would lead to an EVA of 0.  The market value of assets should be used but they are very hard to estimate which may also lead to inaccurate findings.  Although the use market value does not eliminate the errors, it causes them to be reduced to a fraction of the amount.  The following equations demonstrate a more accurate method to find EVA:
PV OF FUTURE EVA = MARKET VALUE OF EQUITY – BOOK VALUE OF EQUITY 

∆PV OF FUTRE EVA = (∆BOOK VALUE X CAPITAL COST) / CAPITAL C0ST


Although the capital base does not matter in valuation, it is possibly harmful in performance measurement because the periodic values of EVA are distorted.  Using the current value (market value) of assets in calculating capital costs can eliminate this distortion; however, the time involved in finding the current value may not be time or cost-efficient (Dodd and Chen 1996, p.28).  Methods to alleviate some of the costs imposed in using the current value in determining EVA have been suggested by the founder of EVA, Stern Stewart, such as implementing a modified depreciation schedule or imposing a level of capital charge throughout the life of the asset.  Either of these methods would prevent EVA from increasing simply because all assets grow older (Kroll 1997, p.105).  A level capital charge implies that the sum of depreciation plus the capital cost of an asset is the same every year during the economic life of the asset.  Usually the straight-line method of depreciation is used and therefore the sum of depreciation and capital costs is big early in the life of the asset but gradually diminishes toward the end (Mäkeläinen 1998, p.9).  

EVA In The Corporate World


As noted earlier, EVA falls prey to accounting distortions just like any other measurement of performance; however, EVA has become quite popular in measuring performance because it has some powerful impacts on organizational behavior.  While other measures of profitability simply measure performance and valuation, EVA does what other performance tools do as well as encourages management and employees to understand the cost of equity capital (Mäkeläinen 1998, p. 12).  In the past, shareholders have been thought of as a free source of funds and management paid no attention to their well being.  When management realized that shareholders were actually driving the company by providing the funds they needed, management decided that it was time to take care of the shareholders, as they are not obligated to provide the funding that they do.  Also, business unit managers thought that it was their prerogative to invest the retained earnings that their business unit had accumulated rather than redistribute the funds back to the shareholders.  


That line of thinking has diminished and business unit managers and entire companies are realizing that they must provide stability and security to their shareholders as well as kickbacks to keep the shareholders happy and investing their money into the company.  Including capital costs in the income statement helps everyone to see the costs of capital.  Rate of return does not work that way because it is impossible to see the cost of inventories and receivables and other items along the same manner.  Meanwhile, the tendency to increase capital turnover among companies when they introduce EVA stems from the difference among the approaches showing the consequences of invested capital under the line as profit or over the line as cost (Mäkeläinen 1998, p. 12).  


When calculating EVA the Cost of Equity can be deducted earlier in the income statement than Net Profit, and, if the revenues and costs are grouped by functions and processes, it is more practical to allocate the costs of capital to these functions and processes.  The capital costs, which are variable in nature and fluctuate according to the sales volume, can also be allocated directly to product costs (Mäkeläinen 1998, p. 12).  If the capital costs were not included fully into product costs, the cost calculations would be misleading and inaccurate.  The bigger the error, the more capital intensive the process of determining EVA would be.  


One of the best attributes of EVA is the fact that it has created a new approach to business.  The biggest and most notable effect is that it has gotten managers and employees to think like shareholders as well as act like shareholders.  The key emphasis is on return on investment and the necessity to produce a rate of return that covers the cost of capital, including the approach that the firm must operate without lazy or excess capital.  It is understood among the entire firm that the ultimate goal is to create shareholder value by enlarging the product of positive spread among return and cost of capital (Mäkeläinen 1998, p. 13).  The need to cut excess capital is highly important in an EVA system; however, most firms have paid little attention to this concept.  Instead, they have been focusing on cutting cost.  

Main Problems With EVA


It has already been established that EVA and ROI are insufficient in periodizing the returns of a single investment.  They underestimate the return in the beginning and overestimate the return at the end of the investment period.  Some companies have a great deal of new investments and with an EVA system they will most likely show a current negative EVA even though their true rate of return would be good and therefore their true long-term shareholder wealth added would be positive (Mäkeläinen 1998, p. 13).  That is why EVA has been deemed only a good short-term indicator of value.  The cessation of investments will most likely increase short-term EVA; however, most companies place greater emphasis on the long-term investments that do not occur in a continuous stream and therefore EVA does not suit them.  


The only thing that will create value for shareholders, which is the ultimate aim of EVA, is earning a higher rate of return than the cost of capital in the long run.  The fact that the required good financial performance is not expected now but only in the future is not a reason to leave financial measures (Mäkeläinen 1998, p. 13).  It is imperative that periodic financial performance measures are implemented no matter what business field the company operate in.  Those companies that state that EVA does not suit them are implying that they can efficiently manage without measuring the ultimate objective- the long run.  


Shortsightedness is an unavoidable feature with all profitability measure since they all measure current profitability.  The true return of true EVA of long-term investments can not be measured only estimated (Mäkeläinen 1998, p. 13).  The only subjective component of most financial performance measures is the depreciation schedule, which has been modified by some such as CFROI, CVA, and DCF to even out profitability during the investment period, thereby decreasing the objectivity of these performance measures.


Businesses must begin to focus on the long-term in order to alleviate the problem of periodizing financial performance measures.  In the long run, wrong periodizing will even out in the long run if the investment really is profitable, so it is unnecessary to view things with a short-term perspective.  In addition, the extent of this problem can be estimated by taking into account the average age of the company’s asset portfolio in determining periodic EVA (Mäkeläinen 1998, p. 13).  It is predictable that a company with a great deal of new, undepreciable assets will have a negative EVA in the near future.


Another argument against EVA is that many performance measures do not provide managers with sufficient information to efficiently manage.  The performance of individual processes is usually hard to determine in financial performance measures; therefore, businesses should use a variety of measures to determine how their goals and plans will be reached.  A new concept called the Balanced Scorecard suggests four methods for measuring performance, including:

· Financial (How should we appear to our shareholders?)

· Customer (How should we appear to our customers?

· Internal Business Process (To satisfy our shareholders and customers, what business processes must we excel at?)

· Learning and Growth (To achieve our vision, how will we sustain our ability to change and improve?)

(Kaplan & Norton 1996, p. 9)

The weight placed on each objective depends primarily on the needs of the company.  If the company is seeking to fulfill financial needs then they must focus on creating value for their shareholders and maintaining that value in the long run.  If they are focused on customer satisfaction, they place more emphasis on quality and ensure that their customers are thoroughly satisfied with their product.  The internal business process focuses on which aspect of business the company must excel at to increase value for both the shareholders and customers.  An older company may wish to improve by looking to the past and learning from it and then growing from what they have learned.  “A failure to convert improved operational performance in the Scorecard, into improved financial performance should send executives back to their drawing boards to rethink the company’s strategy or it’s implementation plans.”  (Kaplan & Norton 1996, p. 34).  In the end, every strategic plan must be able to convert into long run profitability in order to be justified.

Netscape, the browser and other Internet software producer, is a good example of the necessity of different measures in developing a business plan.  In its first years, the company had enormous losses but it was still viewed as a valuable company because of its predicted positive future cash flows.  The use of EVA to measure the company in the beginning would have been ridiculous.  However, the company did have to propose some plan to stick to because mere claims of enormous growth and customer satisfaction would not satisfy investors if the company could not do anything with them (Mäkeläinen 1998, p. 14).  

The Impacts Of EVA’s Accounting Distortions in Measurement 


Wrong periodizing is not the only distortion that EVA suffers from as presented earlier.  Periodic EVA, similar to the ROI methods failure to estimate the true return, also fails to estimate (on average) the value added to shareholders because of inflation and other factors.  However, using the current value of assets instead of the book value of assets can virtually eliminate this problem (De Villiers 1997, p. 299).  The extent to which this problem may develop depends on the company’s asset structure (how relative are the proportions of current, depreciable, and non-depreciable assets) and on average project duration (Mäkeläinen 1998, p. 14).  This means that the extent and the duration of the problem is able to be estimated and EVA targets can be adjusted accordingly.  


   Generally, this problem is so small that no adjustments are necessary implicating that EVA can be applied successfully into many companies without special adjustments to capital base (Birchard 1996).  

How To Improve EVA


There are many operational tools that can be used to create shareholder value and increase EVA, but EVA does not often directly help in finding ways to improve operational efficiency, except when improving capital turnover.  EVA also does not help in determining strategic advantages that allow a company to earn abnormal returns and thus create shareholder value (Mäkeläinen 1998, p. 14).  Increasing Eva always falls into one of the three following categories:

1. Rate of return increases with the existing capital base, meaning that more operating profits are generated without tying any more capital in the business.

2. Additional capital is invested in businesses earning more than the cost of capital.  (Making NPV positive investments)

3. Capital is withdrawn or liquidated from businesses that fail to earn a return greater than the cost of capital.

Category 1 implies that there are countless methods available to improve the operating efficiency of a company or increase revenues.  Naturally, increasing rate of return with current operations and new investments, categories 1 and 2 are often linked.  In order to improve the efficiency of ongoing operations, companies often make investments which will enhance the return on current capital as well (Mäkeläinen 1998, p. 15).  


Obviously, the wealth of shareholders will increase with each individual investment the company makes that earns a rate of return greater than the cost of capital.  In order for companies to apply this principle more effectively, they must use some kind of Weighted Average Cost of Capital (WACC) and Net Present Value (NPV) methodology in calculating their investments.


Withdrawing capital from a company is a difficult concept to understand; however, it is important to realize that shareholder value can also be increased if capital is withdrawn from a business earning less than the cost of capital.  Even if the business has positive net income, it may be beneficial for a business to withdraw capital when excess inventories and receivables are reduced without corresponding decreases in revenues (Mäkeläinen 1998, p. 15).  


As simple as these methods may be to improve EVA, they have been around for quite some time and have always been used to improve the position of shareholders.  It is recently that they have been brought out to improve the accuracy of EVA.  Another method that has been given some thought is decreasing the cost of capital.  While this may seem to be an obvious method, the complexity of changing the line of business and thus business risk gives reason to dismiss this method.  

EVA vs. Traditional Performance Measures

Conceptually, EVA is superior to all other performance measures because it realizes the cost of capital and, hence, the riskiness of a firms operations (Lehn & Makhija 1996, p. 34).  Additionally, EVA has been developed so that maximization of shareholder value can have a target set to it.  Traditional measures such as IRR and ROI do not work in the same way as EVA as measures cannot be set.  The maximization of any accounting rate or accounting profit will inevitably lead to undesirable outcome.  

EVA vs. ROI

Return on capital is traditionally believed to be a good measure of performance and value and has been given various names such as Return on Investment (ROI), Return on Invested Capital (ROIC), Return on Capital Employed (ROCE), Return on Net Assets (RONA), Return on Assets (ROA) and so on.  The main problem with all of these methods, however, is that maximizing the rate of return does not necessarily maximize the return to shareholders.  The following example provided by Esa Mäkeläinen (1998, p. 17) will clarify:

A group with two subsidiaries has a cost of capital of 10%.  The group names maximizing the ROI as its primary objective.  The first subsidiary has a ROI of 15% and the second’s ROI is 8%.  Both subsidiaries begin to struggle to maximize their own ROI by subsidiary 1 rejecting projects that fall short of their 15% and subsidiary 2 accepting all projects above 8%.  Possibly due to overheated competition, the quality of the projects is lacking, but the average return is around 9%.  

Suppose that both subsidiaries manage to increase their ROI.  Subsidiary 1 manages to increase their ROI to 16% and subsidiary 2 increases their ROI to 8.5%.  The target of maximizing ROI has been reached but has any shareholder value been created.  Obviously, subsidiary 2 with its low quality projects has decreased shareholder value.  Subsidiary 1 is not much better off because by rejecting projects that fell below 15% but above 10% (their cost of capital), they passed up an opportunity to increase shareholder value even more.


The above example clearly indicates that operations should not be conducted with the intent to maximize the rate of return.  It is easy for capital to be misallocated when using ROI because it ignores the requirement that the rate of return should be at least as high as cost of capital.  Secondly, ROI ignores the fact that shareholder wealth is not maximized when the rate of return is maximized.  Shareholders want the firm to maximize the absolute return above the cost of capital and not to maximize the percentages (Mäkeläinen 1998, p. 17).  Projects should not be ignored that yield less more than the cost of capital just because the return happens to be less than their current return.  Companies must realize that cost of capital is much more important than the company’s current rate of return (Mäkeläinen 1998, p. 17).   


 Using rate of return and making decisions based on it is similar to assessing products using the gross margin on sales –percentage, indicating the distortion of this method by assuming that the product with the largest gross margin on sales –percentage is the most profitable product (Mäkeläinen 1998, p. 17).  In addition, the magnitude of operations, for example, the amount of capital that produces that return is important because a higher rate of return is much easier to achieve with a small amount of capital than with a large amount of capital.  Any profitable company can increase its rate of return if it decreases its size or turns down a few projects which will in effect produce a return lower than the current rate of return (Mäkeläinen 1998, p. 14).  

NPV vs. IRR

The difference between EVA and ROI is the same as the difference between NPV and IRR.  As good as IRR is at assessing investment possibilities, a company ought not prefer one investment project to another according to their IRR.  The reason that it should not be used is the same as the reason with ROI: maximizing the rate of return percentage does not matter.  What matters is the absolute amount of shareholder wealth added (Mäkeläinen 1998, p. 17).

Return On Equity (ROE)

ROE suffers from the same shortcomings as ROI as it does not include risk and hence there is no comparison.  Simply increasing leverage can increase ROE causing a more severe shortcoming than ROI because the company cannot tell if shareholder wealth is being created or destroyed by the level of ROE.  

Earnings Per Share (EPS)

Simply investing more capital into the company raises EPS.  If additional capital is cash flow, the EPS will rise if the rate of return on the invested capital is positive.  If the additional capital is debt then the EPS will rise if the rate of return of the invested capital is just above the cost of debt (Mäkeläinen 1998, p. 18).  However, invested capital is usually a mix of debt and equity (cash flow) and the EPS will rise only if the rate of return on the invested capital is somewhere in between the cost of debt zero.  Therefore, EPS is not a good determinant of corporate performance and remains a common bonus base (Mäkeläinen 1998, p. 18). 

EVA vs. Other Value-Based Measures

There are many value-based measures besides EVA but all of them are created by consulting industry or academics.  Only a few value-based measures are presented in the following paragraphs because of the wide variety available today.

Cash Flow Return On Investment (CFROI)

Cash flow return on investment is the long-term internal rate return defined almost as common IRR.  It is determined by converting profitability data into gross cash flow and using real gross assets as an implied investment.  It is calculated be measuring inflation-adjusted cash flows available to all capital owners in the firm and then comparing them with the inflation-adjusted gross investment made by capital owners (Myers 1996, p. 46).

Cash Value Added (CVA)

Cash value added is similar to EVA except that it includes only cash items.  Furthermore, it keeps the capital costs constant over certain investment periods.  CVA is the difference between operating cash flow (OCF) and operating cash flow demand (OCFD) (Ottoson & Weissenrieder, 1996).
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Year 		1 	2 	3 	4	 5 	6 	7 	8 





Cash flows          


Investment  	-1200        


Gross margin 	210 	210 	210 	210 	210 	210 	210 	210 


Total Cash flow 	990 	210 	210 	210 	210 	210 	210 	210 


         


Depreciation  	-150	 -150	 -150	 -150 	-150	 -150	 -150	 -150 


Operating income 60	 60 	60 	60 	60	 60	 60 	60 





Balance sheet          


Beginning assets 	1200 	1050 	900 	750	 600 	450 	300 	150 


Ending assets 	1050 	900	 750 	600 	450	 300 	150	 0 





Accounting returns         


ROI (beginning)	5.00 % 	5.71 %	 6.67 % 	8.00 % 	10.00 %	 13.33 % 20.00 %	 40.00 % 


ROI (average) 	5.33 %	6.15 %	 7.27 % 	8.89 % 	11.43 % 	16.00 % 	26.67 % 	80.00 % 





True return and Net present value        


IRR 		11,0 %	 11,0 % 	11,0 % 	11,0 %	 11,0 % 	11,0 % 	11,0 % 	11,0 % 


NPV (WACC 10%) 	29        


          


Different averages of ROI’s 	Normal average 	Harmonic mean	 Geo-metric mean 	Normal mean 


ROI based on beginning capital 	13.59 %		 8.9 % 		10.6 %		 	8.9 %    


ROI based on average capital 	 20.22 % 	10.0 % 		13.0 % 			10.0 %   














* The equivalence with EVA and NPV/DCF holds only in valuation and not in performance measurement





