	
"First of all, it's important for everyone dealing with EVA™ and CFROI to understand that they produce identical results," says Steve Stetz, corporate vice president M&A at Monsanto. "The consultants will try to tell you they're not identical. One's no better than the other - if you look behind these models they're nothing more than cash flow. They are theoretically equivalent and you can relate the results [they produce] to the fourth decimal point." 

Investor Relations, March 1997 

The above quotation illustrates one of the key benefits attributed by EVA™s proponents - that EVA™ produces identical results to standard DCF in valuation analysis. Proponents further argue that since EVA™ can be used for performance measurement and compensation systems - for which DCF is not suited - it should be used for strategic planning and valuation analysis rather than DCF. If EVA™ and DCF produce identical valuation results, why complicate things by using two systems when EVA™ can replace DCF for valuation and strategic planning? 
Unfortunately the above argument has three flaws:

Firstly, the equivalence with DCF for valuation purposes can be mathematically correct but not necessarily helpful in providing a profile of cash flows on which to base a company's funding requirements nor in understanding the short term versus the longer term risks in a particular investment or valuation decision. The mathematical equivalence is achieved because the EVA™ formula is a modified version of a standard DCF formula within a mathematical construct in which all of the adjustments in the EVA™ formula to the DCF results must net to zero. The result of this construct is that it does not matter what beginning capital base is used in an EVA™ valuation - the resulting value will always be identical. 

Secondly, in EVA™ the value of the starting capital base (one of the most subjective components of EVA™ since you could have scores of adjustments to capital over varying periods of time) determines whether future EVA™s are positive or negative and by how much. This means that where we have a low capital base it is easy to generate large positive EVA™s even though standard DCF analysis can show clearly that we are locked into a value destroying strategy (i.e. returning less than our WACC). 

Thirdly, the mathematical equivalence only holds true prior to any adjustments made to the components of EVA™ (either NOPAT or capital base) over the course of a forecast. If any such adjustments are made - which will normally be the case for performance measurement purposes - the mathematical equivalence between DCF and EVA™ valuation is lost. 

Appendix: Mathematical Proof of Irrelevance of Capital Base in EVA™ Valuation


If we take the standard EVA™ forecast for two years
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If we expand the formula 
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Expanding further

Since
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We rearrange the formula
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The first part of this equation is the standard DCF calculation. The second part always nets to zero.

The following tables illustrate the first two of the above problems - namely that the capital base used in an EVA™ valuation is both irrelevant in terms of impacting value, and misleading in terms of analysing periodical EVA™. The tables are adapted from those developed by CSFB in a document entitled "EVA™ Primer" (1996).

Figure 1 illustrates a standard DCF analysis, whilst Figure 2 illustrates the EVA™s being generated using net book value as the beginning capital number. As discussed earlier, the total value produced is identical, but the EVA™s generated on a periodic basis are completely contrary to the cashflows actually being generated during those same periods. 

Figure 1: Free Cashflow Model WACC 10%

Year
NOPAT
Inv.
FCF
PV of FCF
Cum. PV of FCF
1
$400.00
$450.00
($50.00)
($45.45)
($45.45)
2
$475.00
$500.00
($25.00)
($20.66)
($66.12)
3
$550.00
$600.00
($50.00)
($37.57)
($103.68)
4
$640.00
$650.00
($10.00)
($6.83)
($110.51)
5
$775.00
$497.00
$278.00
$172.62
$62.10
6
$775.00
 
 
$4,812.14
 
 
 
 
 
 
$62.10
 
 
 
 
 
$4,812.14
 
 
 
 
 
$4,874.24
 
 
 
 
 
$800.00
 
 
 
 
 
$4,074.24
 
 
 
 
 
$135.80
 
 
 
 
 
$30,00
Cumulative PV of FCF + PV of Residual Value 

= Corporate Value
 - Debt 

= Value of Equity Shares Per Share Value 

Figure 2: EVA Model (Book Capital) WACC 10%
Year
Beginning Capital
Inv
NOPAT
Capital Charge
EVA
PV of EVA
Cum. EVA
1
$1,400.00
$450.00
$400.00
$140.00
$260.00
$236.36
$236.36
2
$1,850.00
$500.00
$475.00
$185.00
$290.00
$239.67
$476.03
3
$2,350.00
$600.00
$550.00
$235.00
$315.00
$236.66
$712.70
4
$2,950.00
$650.00
$640.00
$295.00
$345.00
$235.64
$948.34
5
$3,600.00
$497.00
$775.00
$360.00
$415.00
$257.68
$1206.02
6
$4,097.00
 
$775.00
$409.70
$365.30
$2,268.23
 
 
 
 
 
 
 
 
$3,474.24
 
 
 
 
 
 
 
$1,400.00
 
 
 
 
 
 
 
$4,874.24
 
 
 
 
 
 
 
$800.00
 
 
 
 
 
 
 
$4,074.24
 
 
 
 
 
 
 
135.8
 
 
 
 
 
 
 
$30,00
Cumulative PV of EVA + Beginning Capital=Corporate Value 

- Debt = Value of equity Shares Per Share Value 
Figure 3 illustrates the EVA™s being generated assuming that the beginning capital balance is equal to the worth of the company if it only returned its cost of capital (i.e. no value creation since NOPAT = Beginning Capital* WACC = $3,700* 10% = $370) based on the NOPAT for year 0. This methodology reflects more accurately the value created. Note that the final value remains the same as in Figures 1 and 2, but that the annual EVA™ figures are very different. This would obviously have huge implications for both strategic planning and compensation systems. 
Figure 3: EVA Model (Pre Strategy Capital) WACC 10%
Year
Beginning Capital
Inv.
NOPAT
Capital Charge
EVA
PV of EVA
Cum. EVA
1
$3,700.00
$450.00
$400.00
$370.00
$30.00
$27.27
$27.27
2
$4,150.00
$500.00
$475.00
$415.00
$60.00
$49.59
$76.86
3
$4,650.00
$600.00
$550.00
$465.00
$85.00
$63.86
$140.72
4
$5,250.00
$650.00
$640.00
$525.00
$115.00
$78.55
$219.27
5
$5,900.00
$497.00
$775.00
$590.00
$185.00
$114.87
$334.14
6
$6,397.00
 
$775.00
$639.70
$135.30
$840.11
 
 
 
 
 
 
 
 
$1,174.24
 
 
 
 
 
 
 
$3,700.00
 
 
 
 
 
 
 
$4,874.24
 
 
 
 
 
 
 
$800.00
 
 
 
 
 
 
 
$4,074.24
 
 
 
 
 
 
 
135.8
 
 
 
 
 
 
 
$30,00
Cumulative PV of EVA + Beginning Capital = Corporate Value

- Debt = Value of equity Shares Per Share Value 

NOPAT (YEAR 0) $370.00 

To prove that the capital base is truly irrelevant in calculating the total value using EVA™, Figure 4 uses the number of miles between London and New York as the beginning capital base. Again the final value is the same, but the annual EVA™ figures must be considered meaningless. 


Figure 4: EVA Model (Miles from London to New York) WACC 10%
Year 

Beginning Capital (Miles) 

Inv. 

NOPAT 

Capital Charge 

EVA 

PV of EVA 

Cum. EVA 

1
$3,485.00
$450.00
$400.00
$345.80
$54.20
$49.27
$49.27
2
$3,908.00
$500.00
$475.00
$390.80
$84.20
$69.59
$118.86
3
$4,408.00
$600.00
$550.00
$440.80
$109.20
$82.04
$200.90
4
$5,008.00
$650.00
$640.00
$500.80
$139.20
$95.08
$295.98
5
$5,658.00
$497.00
$775.00
$65.80
$209.20
$129.90
$425.88
6
$6,155.00
 
$775.00
$615.50
$159.50
$990.37
 
 
 
 
 
 
 
 
$1,416.24
 
 
 
 
 
 
 
$3,458.00
 
 
 
 
 
 
 
$4,874.24
 
 
 
 
 
 
 
$800.00
 
 
 
 
 
 
 
$4,074.24
 
 
 
 
 
 
 
135.8
 
 
 
 
 
 
 
$30,00
Cumulative PV of EVA Plus: Beginning Capital=Corporate Value 

Less: Debt=Value of equity Shares Per Share Value 
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