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One of the more powerful aspects of EVA is that its basic 5 measures can be 
used to provide the project manager with estimates or forecasts that use the 
performance up to the status date to predict the future performance of the 
project during the coming months (or at the end). 

Before we start, let us view a graphic interpretation of BAC, EAC and VAC. It 
will make the calculations more palatable. We will introduce VAC later. (VAC is 
simply the difference between the Estimate at Completion EAC and BAC.) 

The following table shows the project data based on the following data: 

PD the Planned Duration is 8 months (Jan to Aug) 
BAC is $32,249 
SD is the Status Date at the end of June 

 
The July to November forecasts of EV and AC are extrapolated from the 
behavior of EV and AC during the first 6 months. (We will describe the method 
of getting such data in detail in the Chapter: Indicators 19 to 20: Estimates and 
Forecasts of Completion). The following chart shows the forecast EV and AC as 
dotted lines. 

The end of project budget BAC was planned for August: BAC = $32,249. If we 
continue working the way we did in the first 6 months, we will only achieve or 
complete $32,249 by end of November (the project EV). This is shown by 
extending the EV line till November. (This will be shown soon). 

Activity Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
PV 9,000 10,800 12,960 15,552 18,662 22,395 26,874 32,249
EV 9,000 10,350 11,903 13,688 15,741 18,102 20,818 23,940 27,531 29,890 32,249
AC 9,000 11,520 14,746 18,874 24,159 30,924 39,582 50,665 64,852 83,010 106,253
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We will refer to this chart in the following sections. 

Indicator 19: ETC Estimate to Complete or Work Remaining 

This is an estimate that measures the monetary value of the work still to be 
completed. ETC is the difference between BAC, the total budget and the 
earned value EV or work completed so far. 

ETC = BAC - EV 

Consider this example: 

BAC = $10,000 
PV = $2000 
EV = $1500 
AC = $1800 
SV = EV - PV = $1500 - $2000 = -$500 
CV = EV - AC = $1500 - $1800 = -$300 
SPI = $1500 / $2000 = 0.75 or 75% 
CPI = $1500 / $1800 = 0.8333 or 83.33% 

PD 
(Planned Duration)

EAC (Estimate
at Completion)

BAC (Budget at
Completion)

VAC(Variance
at Completion)

ETC (Estimate
at Completion)

AC

EV

PV

TVAC
(Time Variance
at Completion)

TEAC (Time Estimate at Completion)
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ETC is often called the Work Remaining or WR. Keep in mind that the work is 
expressed in budgetary terms. This is why we use EV in the definition. 

Using the above example, we have BAC = $10,000 and EV = $1500. We can 
calculate ETC = BAC - EV = $10,000 - $1500 = $8500. 

This is the simplest answer you can give your client or boss. How much work is 
left to do? No elaboration, just pull out the budget and see how much work 
there is to complete. There is no adjusting, fixing or correcting here. That will 
be the job for our next indicate EAC to provide. EAC is often confused with ETC. 
Keep in mind that to calculate EAC, we need ETC, so ETC comes first and is 
simpler. 

ETC is measured at two points in time. The first is BAC (at the end of the 
project) and the second is EV (at the Status Date we are requested to provide 
ETC for). We repeat the bottom part of the chart above: 

 
ETC is shown as double arrow which measures the difference between BAC (by 
the end August and at the end of the blue curve) and EV (by the end of June 
and just before the start of the green dots). 

Indicator 20: EAC Estimate at Completion - 6 Different Modes 

This is one of the most useful but least used and understood indicators in EVA. 
Sometime in the middle of the project someone will ask you: given the way we 
have been working, how much will our total cost be? You can use ETC only if 
PV and EV are identical! 

Although this seems to be a simple question, our answer to it depends on 
some assumptions that are all crucial to understand. Different flavors of EAC 
will introduce corrections or adjustments based on how we have been working 
and how we plan to continue working. We need to know: what is this "way" 
we've been working? Can we adjust the estimate according to such behavior? 
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EAC provides us with an estimate of what the total cost of the project will be at 
the very end of the project. A little change in our terminology: in this case, the 
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end of the project is not the end of the planned duration. It is the date on 
which we complete the last bit of work. 

As far as actual costs are concerned, the only thing we know for certain is the 
cumulative total cost so far, or the actual expenditure AC. This is based on real 
invoices, labor hours or contracts. So how much do we still have to pay out? 
How do we predict or estimate the remaining costs? That can never be certain. 
It follows we have to use extrapolations and corrections. 

What probably discourages project managers from using EAC to answer their 
managers or clients is that it can be expressed in 6 different ways, each one of 
them having its own assumptions. Each one of which relies on assumptions 
about your project. 

Here are the 6 assumptions. Each one will lead to a different way of calculating 
EAC: 

1) When we assume that the project is well behaved (efficient) 
2) Use Bottom-Up calculations to calculate ETC or Work Remaining (WR) 
3) Assume that the initial CV and CPI are not typical of this project. If they 
predict adverse results for the project, we should be able to correct them 
and arrive at a new estimate of the cost at completion 
4) Assume that the initial CV and CPI will remain with the project till its 
completion. The adverse "inefficiencies" are built into the project and 
cannot be corrected. 
5) Assume we also need to meet Schedule constraints or performance 
6) Assume we need to use weighted values of CPI and SPI 

The one you choose should be the one that most resembles your project 
conditions as presented below. 

Note: in this and the coming curves, the horizontal (time) scale is distorted. 
The time that BAC will be achieved would actually be much further to the right 
than shown. The time between "Today" and the date on which the project 
ends (BAC) should be much longer. For the purpose of showing all the 
calculations, the distorted scale was used. 

Indicator 20.1: EAC in a very well behaved project 

"Well behaved" in this case means that so far, CV = SV = 0 or equivalently CPI = 
SPI = 1. This is not a realistic case as few projects are well behaved. However, it 
is good to start with it as the well behaved graph becomes the baseline from 
on which all subsequent adjustments are based. 
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Consider this example: 

BAC = $10,000 
PV = $2000 
EV = $1500 
AC = $1800 
SV = EV - PV = $1500 - $2000 = -$500 
CV = EV - AC = $1500 - $1800 = -$300 
SPI = $1500 / $2000 = 0.75 or 75% 
CPI = $1500 / $1800 = 0.8333 or 83.33% 

 
Since our project is well behaved, we assume that today, PV = EV = AC. We 
have no reason to believe things will change. Therefore, the final cost of the 
project should be EAC = BAC = AC + ETC = $1500 + $8500 = $10,000. 

This might look like the calculation of ETC presented earlier. However, EAC and 
ETC. measure different things. ETC is the estimate of the remaining work while 
EAC is the estimate of the total work at the end of the project. (At the 
beginning of the project, ETC would equal EAC.) 
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PV = EV = AC

BAC=$10,000

Planned Value
= Actual Cost
= Earned Value or 
Work Performed
= $1500

Remaining
Work to be
Earned
= $8500

+

EAC = BAC = $1500 + $8500 = $10,000 
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Note that the Work Remaining is shown as a dotted line. It is not to the scale of 
the chart: $8500 would place the red dot (end of project) much higher in the 
chart. 

Indicator 20.2: EAC using Bottom-Up ETC or Work Remaining 

You are in charge of a 24 month project that uses an Integrated Development 
Environment (IDE) released by vendor ABC. The task is to develop complex 
financial software applications. Six months into the project, a major software 
vendor buys vendor ABC and declares that the IDE you are using will be phased 
out over 2 years. You company has no choice but to switch to another IDE. The 
PMO Director asks the crucial question: With this new development, what will 
the project cost us at the end? 

There is no direct answer to that question. ETC cannot be used since it will rely 
on the remaining budget which is no longer valid. Introducing the new IDE will 
introduce new costs: change in team structure, training, conversion, licenses, 
etc. More or less work than planned might be needed. The only solution is to 
return to the drawing board and re-estimate the remaining work based on the 
new IDE. This is an estimate from the ground up (often referred to as a 
bottom-up estimate of work). Since we know AC in accurate terms, we can 
calculate EAC as follows: 

EAC = AC + Bottom Up Estimates 

Nothing earth shaking about this. It has been noted just to complete the 
presentation of all alternatives of EAC. 

Indicator 20.3: EAC assuming the initial CV and CPI are not typical 

You are in charge of a project that will install 6 large power transformers in a 
suburb of a small town. The transformers have been ordered and will be 
delivered one by one across the duration of the project. During the first 2 
months, preliminary work was completed in parallel with attempts to install 
the first transformer. This immediately started giving trouble. Work was 
halted. The vendor was called in and after sufficient testing, recalled the 
transformer which turned out to have a design fault. Some time was lost 
updating the circuitry and the transformer was replaced. The vendor 
undertook to fix the circuitry of the remaining 5 transformers. 

What happened here? The cost variance CV and the related index CPI were 
recorded for the first 3 months and were too high. However, with the vendor 
promising to correct the faults, we should not anymore assume that CV and 
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CPI will remain the same throughout the project. We can reasonably return to 
our budgetary plan and assume that from now on, AC and CPI will improve. We 
use EAC as follows: 

EAC = the actual work so far + the remaining work 
EAC = AC + ETC (as calculated in the previous indicator) 
EAC = AC + (BAC - EV) 

The logic of this mode is to add the actual cost of work completed so far (with 
its poor AC and CPI) to the remaining work. The remaining work is still an 
estimate based on ETC. 

Here are the measurements for our project at this stage (say 3 months after 
the kick-off meeting): 

BAC = $10,000 (or PV at the end) 
AC = $1800 
EV = $1500 
CV = -$300 
EAC = AC + ETC = AC + (BAC - EV) (as per our earlier definition of ETC) 
EAC = $1800 + ($10,000 - $1500) = $1800 + $8500 = $10,300 

Since BAC was $10,000 to start with, where did the extra $300 come from? We 
can answer this in pragmatic English. The EAC for the case where initial CVs 
and CPIs are not typical is equal to the BAC corrected by any budget overruns 
so far. In this case, EAC = BAC + CV. Can we prove that? Using a little high 
school algebra, we have: 

EAC = AC + (BAC - EV) (as defined above) 
EAC = AC + BAC - EV 
EAC = BAC + (AC - EV) (simply reorganizing and bracketing the terms) 
EAC = BAC - (EV - AC) 
EAC = BAC - CV 

Since CV is negative, then EAC will be higher than BAC. In practical terms, we 
have simply corrected BAC by whatever poor cost performance we have 
incurred so far. We promise not to have any more Cost Variances. 
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The above chart shows AC as calculated, $1800. The following lines show the 
two ways for calculating EAC we discussed above: 

EAC = AC + BAC - EV = $1800 + $10,000 - $1500 = $10,300 or 
EAC = BAC - CV = $10,000 - (-$300) = $10,300 

The BAC of $10,000 is adjusted by $300 so that only the initial poor 
performance is used in the estimate. The basic assumption here is that the 
$8500 of remaining work will proceed as per the normal CPI = 1 (when it was 
0.8333 for the initial 3 months). 

Indicator 20.4: EAC assuming the initial CV and CPI will remain 

In the literature, you will often find an indicator called IEAC or the 
Independent Estimate at Completion. This is equivalent to this mode. But the 
usage is not common. You always need to question the assumption upon 
which the adjustment of ETC. was made. 

You have been assigned a project that requires a team of 3 persons working for 
9 months refurbishing and rehabilitating 4 villas in a compound. As soon as the 
project starts, you are hit with two major setbacks. The items that were 
planned for the project were foreign imports. The exchange rate governing 

PV

AC

EV

BAC=$10,000

PV = $2000

EV = $1500

AC = $1800

Work Remaining
to be Earned
= $8500
(BAC-EV)
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Actual Costs So 
Far 
= $1800
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that purchase changed and was not to your favor. It looks like it will remain so 
for the rest of the project. Secondly, the leader of the team left the project and 
had to be replaced by someone whose rates were higher. After 2 months, our 
CPI was calculated at 0.8333. This means that for every $100 we spend, we will 
be earning $83.33. Alternatively, the Burn Rate for the project (during the first 
2 months) will be 1 / CPI = 1 / 0.8333 = 1.2. This means that for each $100 we 
earn, we will be spending $120. 

Because of these two setbacks, we cannot assume that CV will remain 
constant. It will increase with time each month adding its own variance to the 
preceding values. Therefore, ETC or Work Remaining will also increase since it 
is equal to BAC �v  CV (and BAC is constant). 

We need to correct ETC. The difference needs to be increased at the rate of 
our earlier poor performance. Since we are talking about costs here and not 
schedules, we need to correct (BAC - EV) by the CPI rate = 0.8333. 

The basic approach here would be to assume that CPI = 0.8333 will remain so 
until the end of the project. We have to correct the Work Remaining (ETC) by 
multiplying it by the Burn Rate 1 / CPI. (In "gearing" terms, we now gear the 
WR to change as per the CPI by dividing it by CPI or multiplying it by 1/CPI 
which is the Burn Rate). 

EAC = the actual work so far + the remaining work 
EAC = AC + ETC * Correction 
EAC = AC + (BAC - EV) * Correction 
EAC = AC + (BAC - EV) / CPI 

Here are the measurements for our project at this stage (say 2 months after 
the kick-off meeting): 

BAC = $10,000 (or PV at the end) 
AC = $1800 
EV = $1500 
CV = -$300 
CPI = 0.8333 
EAC = AC + (BAC - EV) / CPI 
EAC = $1800 + ($10,000 - $1500) / CPI = $1800 + $10,200 = $12,000. 

In practical terms, we have simply corrected BAC by whatever poor cost 
performance we have had so far + correcting Work Remaining (ETC) till the end 
of the project. We will be having the same cost variances throughout. 
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Where did the $2000 adjustment come from? It is made up of two 
components. 

The first one is the same as that used in the previous case. It is the $300 which 
is the cost variance CV incurred so far. No way to avoid that. 

The second is $1700 and comes from the assumption that we will remain with 
our poor performance and as per the efficiency (or inefficiency) rate of the CPI. 
The Work Remaining was $8500 before the adjustment. It will increase. By how 
much? We divide $8500 by 0.8333 (or multiplying by the Burn Rate) to get 
$10,200. Therefore, the second component represents the increase in 
projected costs until the end of the project = $10,200 - $8500 = $1700. 

Indicator 20.5: EAC assuming we also need to meet schedule performance 

So far, we have not addressed the issue of schedule performance. We did not 
include SPI in any of our calculations. We simply worried about what the actual 
costs might be until the end of the project. The examples we gave did not 
include the estimate of cost if we also wanted to pressure the schedule. 

The procedure is similar to the previous case. However, here, we correct for 
both CPI and SPI. The correction is their product and is applied by dividing the 
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Work Remaining by CPI * SPI. This is called the Cost-Schedule Index and is 
sometimes referred to as the CSI. Using the same parameters as before, we 
have: 

SPI = $1500 / $2000 = 0.75 or 75% 
CPI = $1500 / $1800 = 0.8333 or 83.33% 
SPI * CPI = 0.75 * 0.8333 = 0.6249 or 64.49% 
EAC = AC + (BAC - EV) / (CPI * SPI) 
EAC = $1800 + ($10,000 - $1500) / (0.8333x0.75) 
EAC = $1800 + $8500 / (0.6249) 
EAC = $1800 + $13,600 = $15.400. 

 
Where did the $5400 adjustment come from? Once more, it is made up of two 
components. The first one is the same as that used in the previous case. It is 
$300 which is the cost variance CV incurred so far. No way to avoid that. 

The second component is the remainder $5100. It comes from the assumption 
that we will be performing poorly and as per the efficiency (or inefficiency) rate 
of the CPI and must adhere to the same SPI as before. The Work Remaining 
was $8500 before the adjustment. Dividing it by (0.8333x0.75) = 0.6249 gives 
$13,600. Therefore, the second component represents the increase in 
projected costs until the end of the project = $13,600 - $8500 = $5100. 

Work Remaining
to be Earned is increased by
1 / (CPI*SPI) 
= 1/ (0.833*0.75) = 1.6
So $8500 * 1.6 = $13,600

+

BAC=$10,000

PV

AC

EV

PV = $2000

EV = $1500

AC = $1800

Today

EAC = $1800 + $13,600 = $15,400
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Actual Costs 
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Indicator 20.6: EAC using weighted values of CPI and SPI 

When we calculated CSI, we assumed that both CPI and SPI correct the Work 
Remaining to the same extent. In this alternative to EAC, we introduce two 
constants or weights A and B. These are expressed as percentages and must 
sum up to %100. 

If you feel that you need to correct the Work Remaining (ETC) giving less 
weight to CPI than to SPI, then you can assign A = 20% and B = 80% and 
recalculated the adjustment as follows: 

A = 20% and B = 80% 
Let us use CPI = 0.8333 as before and SPI = 0.75 
The adjustment = CPI * A + SPI * B 
The adjustment is now = 20% * 0.8333 + 80% * 0.75 = 0.78475 

Another way of saying this is that the Work Remaining is adjusted by a factor 
so that CPI influences the factor by 80% and SPI influences it by 20%. 

We can assign the percentages to A and B depending on how much weight we 
wish to give to each of CPI and SPI. 


