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Forecasting Cost to Complete on Mega 
Construction Projects 
By Chris Ronak 

1 Abstract 
This paper demonstrates the importance of regularly and accurately calculating forecasted cost-to-
complete for mega construction projects. The objective is to assist project controls professionals achieve 
better cost control, oversight of their projects and to deliver accurate projections of cash flow to all 
project stakeholders. Calculating forecast-to-complete is a critical aspect of project controls. It demands 
a careful process of budgeting, data gathering, progress measurements, change order management, 
time-phasing and detailed forecasting, to achieve a reliable result.  This paper will dive into the 
processes and methods required to be able to deliver consistent, accurate results for predicting 
remaining project costs over a timeline and early identification of critical issues. It will clearly delineate 
the difference between forecast-to-complete (FTC) and the commonly used industry metric, estimate-
to-complete (ETC) and the best practices for the use of each.  Where ETC is a calculated metric based on 
past performance, FTC is a predictive metric made by project controls that forecasts remaining costs 
based on empirical evidence of work remaining.  What’s equally significant to this method, is that it is 
practical and achievable and the result of working with many project controls professionals in a variety 
of industries over the past 10 years. 
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2 Introduction 
Mega construction projects withstand a level of complexity like no other. More than ever, organizations 
are searching for ways to increase efficiencies, reduce costs, increase productivity, collaboration and 
automation on their construction projects.  To achieve this, the project team needs to apply a significant 
level of rigor in the planning and management of projects and deliver key metrics and projections to all 
project stakeholders throughout its execution.  When, for example, it’s 9-months into a 2-year facility 
construction project, and the CFO has asked the team to provide a month-over-month projection of 
costs to complete, simply subtracting cost-to-date from the original budget is far from an accurate 
response.  The reality is, nothing ever goes exactly to plan. Things change, budgets can be wrong, 
subcontractors aren’t as speedy as initially hoped, material prices get inflated, fabrication delays, 
incorrect drawings, weather, etc., all factor into the forecast. Calculating a reliable month-over-month 
forecast requires that the project team has not only done sufficient upfront project planning, but they’re 
also performing ongoing monitoring, measurement and management of the project in order to produce 
an accurate report.  

3 Why Forecasting is Important on Mega Projects 
Knowing where a project is at on any given day is a critical project controls function for mega projects. 
However, knowing where it’s going is arguably even more important.  Any project stakeholder with a 
financial interest in the project will live and breathe by cash flow projections and spend forecasts; and 
whether the project will end up on time and on budget. Project controls professionals need to feed that 
hunger for predictive information. Nobody likes surprises, so continuous and active management of 
expectations is a fundamental requirement to keep in good standing with all stakeholders.  Forecasts are 
also instrumental for early identification of trends and issues.  This gives the project team decision-
making power to continuously tweak and reset the course of the project to maximize its potential for 
success.   

4 It Starts with Good Planning  
To properly prepare for effective forecasting during project execution, the project planning stage is vital. 
The nominal extra effort that goes into planning will make things run smoothly and far more streamlined 
while the project is underway.  Shifting more effort to the planning stage has a sizable payoff, as 
projects are often overly resourced for an execution phase that could be simplified with better planning.   

4.1 Planning for Forecasting 
It’s at the planning stage that the project needs to be setup so that it can be first measured, then 
forecasted. The necessary structure will therefore need to be in place to streamline the process of 
iteratively measuring current progress and performance so that the remainder can be forecasted from 
there.  

4.2 Set it up so that it’s Easy to Measure 
It’s impossible to predict where a project is going if it’s not known where the project is currently at. 
Measuring project progress is consequently the starting point for forecasting.  Measuring progress is 
essentially calculating how far along the project has come – in terms of physical progress – at any given 
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time during its execution.  This is typically represented as percent complete and should be measured 
incrementally at regular intervals over the life of the project.  

4.3 Determine What to Forecast 
A progress measurement is clearly a valuable snapshot in time. However, it only provides indicators of 
past performance and current state.  These indicators can of course then be used to predict future 
outcomes if productivity continues as it was.  But what if past performance is a misleading indicator of 
where the project is going?  Future performance can often be based on a different productivity factor. 
Standard EVM calculations for predictive values such as estimate-to-complete (ETC) use past 
performance to forecast the future state.  While this is good information, it doesn’t consider any 
upcoming factors that may influence the future. This is where the forecast comes in.  It acts as the early 
identification of trends and changes that may or may not play out as the project is completed.    

4.4 Iterative Reporting and Forecasting Periods 
The project team needs to define an iterative, repeatable process for how and when progress 
measurements and forecasts are going to take place.  This is similar to how a finance department works 
in continuous reporting periods.  The charts in Figure 1 and Figure 2 below show some example metrics 
and how they trend over several progressing & forecasting periods.  Each date on the X-axis represents a 
progress measurement and reporting period.  

 

Figure 1 - Key Project Metrics CV and PC Trended Over a Timeline 
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Figure 2 - ETC and EAC Trended over a Timeline 

 

5 Project Execution 
With good planning and a good process in place, project execution becomes streamlined, productive 
and much more accurate.  This section will tackle the five primary components of project execution:  

1. Tracking 
2. Measuring 
3. Analyzing:  
4. Forecasting 
5. Reporting 

5.1 Tracking 
Project tracking should be a rigorous process of capturing every detail of a project that is underway. 
Hours consumed, items installed, activities completed, materials delivered, etc. should be tracked and 
routed back to the project management team as cost and progress metrics for the project.  This gives 
early insight into any issues that may be happening that require corrective action and provides the 
project controls team with core information to determine what to forecast.  Figure 3 below 
demonstrates how actual cost (yellow line) compares against budget (blue line) as the project plays out 
over time.  
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Figure 3 - Budget vs. Actual Timeline Curve Report 

5.2 Measuring 
The data that’s used to measure a project’s progress should be largely derived from the cost tracking 
and data capture described in 5.1 above.  At the time of submitting a progress measurement therefore, 
all the data that feeds that progress measurement should be already captured and ready for review and 
analysis. In other words, if the project has been setup so that it’s easy to measure – as discussed in 
section 4.2 – the effort required for the progress measurement should be a relatively straightforward 
practice of overseeing that the process has been followed, and information capture is complete.  

5.3 Analyzing 
It’s during the analysis stage that the work of project controls truly kicks in.  When tackling the results of 
a progress measurement that’s largely automatically generated, they’ll first want to check for any 
anomalies or outliers and fix any data capture mistakes or gaps.  

5.3.1 Detailed Analysis 
Looking at the highlighted row in Figure 4 below as an example, the CPI for that activity is calculating to 
.55 – which indicates significant underperformance.   
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Figure 4 - Sample Progress Measurement  

To confirm whether that CPI a true reflection of that task’s current productivity, there are a few things 
to review prior to assuming any corrective action needs to be taken: 

1. Ensure that cost and progress have been fully captured and entered 
2. Compare metrics like percent complete and CPI against the previous reporting period(s) to see 

how this activity has been trending.  Have a look at the trend lines in Figure 5 below for an 
example of how CPI and SPI can vary over the project’s reporting periods. 

3. Consult with the project management team, who are likely more acutely aware of problem 
areas, and can shed light on why the productivity is showing that low.  
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Figure 5 - Sample Trend Patterns for CPI and SPI 

   

5.3.2 Timeline Curves and EVM Analysis 
Another valuable way to analyze at both a detailed and summary level is to look at predictive timeline 
curves. These are instrumental in visualizing past and future trends. The timeline chart in Figure 6 below 
shows several interesting trends worth examining: 
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Figure 6 - Timeline S-Curve showing Current Budget, Actual Cost, Earned Value and Estimate to Complete 

As of the last progress measurement on July 6th, the project appears to be running relatively close to 
plan. That is determined by looking at how close EV, AC and PV are at that point in time. However, the 
ETC curve (in orange) diverges from budget starting in September, which shows that the project is 
trending towards being over budget by its end in February. As a project controls team, this would be 
something to investigate further as to what is projected to cause that overage.  

5.3.3 Estimate to Complete versus Forecast to Complete1 
The orange ETC line in the S-Curve in Figure 6 is demonstrating how the project’s budget is predicted to 
be spent if past productivity indicators persist for the remainder of the project.  ETC is, of course, a type 
of forecast that can be thought of as a performance-based forecast; which is the standard earned value 
method.  It takes the historical project performance and determines a productivity ratio based on that 
performance (CPI). It then uses that ratio to calculate how the rest of the project will play out if it 
continues to perform at that level.  If it’s been under-performing historically, it’ll end up over budget 
and behind schedule; and vice versa. 

Forecast to complete (FTC) by contrast, is a predictive-based forecast.  Predictive forecasting takes the 
inverted approach by asking the question of what’s remaining – as compared to ETC, which asks, what’s 
been done.   Consider the example of an engineer working on a drawing.  For an FTC forecast, that 
person would be asked, “How many hours is it going to take you to complete the drawing?”  For 
example, if 20 hours were originally budgeted, and the engineer has already consumed 10 of those 20 
hours. Then, in response to the question, the engineer says, “15 hours”.  Unlike ETC which uses 

                                                             
1 Some content for this section is drawn from [3]: Rose, Charlie, “What’s the Difference: Estimate-to-Complete and 
Forecast-to-Complete”, April 1, 2016, http://blog.4castplus.com/blog/whats-the-difference-between-estimate-to-
complete-and-forecast-to-complete. 
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productivity and percent complete, in this case the FTC requires no calculation – it’s simply 15 hours 
remaining for that activity. The FTC formula will of course calculate a 5-hour cost and schedule variance; 
but the calculation is not based on the past (like ETC), it’s based on what is being predicted for the 
future – i.e. 15 hours remaining. 

5.3.4 Pros and Cons of FTC 
The nice thing about FTC forecasts is that they’re better at taking into consideration subjective 
knowledge of what’s coming. They’re also more in-line with how people think; and as a result, more 
concrete in their accuracy, i.e. evaluating what’s remaining rather than what’s been completed. 

On the flipside, FTC is very subjective and doesn’t take advantage of tools like rules-of-credit or 
weighted steps to calculate the forecast objectively. This subjectivity can be flawed as it relies on the 
honesty and interpretations of the people involved.  When using FTC, it’s important to have ETC as a 
sanity-check of sorts against which FTC can be benchmarked to ensure it’s within a realistic tolerance. 

5.4 Forecasting 
While it’s largely manual and subjective, forecasting must be undertaken using strict and auditable 
methods to ensure it’s defensible. Only those activities that are either not playing-out as initially 
planned; or those that are at risk of being influenced by previously unforeseen forces need to be 
forecasted.  

To see this in practice, have a look at the forecast shown in Figure 7.  To understand how this works, first 
look closely at 3.2.1 and 3.2.6 in that WBS.  In particular, see how the CPI values differ in the CPI-
Forecasted (CPI-F) columns from the CPI-Cost (CPI) columns.  Also compare the ETC and EAC columns 
with their companion ETC-Forecasted and EAC-Forecasted columns.  

Starting with 3.2.1 activity as the first example, CPI calculated out to 3.62, which is well ahead of 
expected productivity. So, after digging into it a bit, the project controls team decided that, going 
forward, it’s unlikely that CPI will remain that high for that activity, and is likely to slow to 1.50.  They 
therefore manually entered 1.5 into the corresponding CPI-F cell, which then adjusted ETC Forecasted 
and EAC Forecasted accordingly.  
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Figure 7 - Forecast Example using CPI Forecast Method 

5.4.1 Resource Forecasting2 
Taking it to the next level, resource forecasting provides a more detailed method for building up the 
forecast from first principles. This is the technique that enables project controls to enter the physical 
amounts remaining on initially budgeted items.  Like the engineering hours example used in 5.3.3 above, 
resource forecasting provides visibility into budgeted, consumed-to-date and then enables entry of 
what’s remaining.  

Using the example shown in Figure 8 below, activity 3.3.5 has been set to use the resource forecasting 
option.  In that example, one of the takeoff line items on the original budget for a project activity was 
320 units of 2m lengths of pipe. Then, after a couple months, 55 of those units were delivered and 
installed. This leaves 265 remaining according to the budget. 

 

                                                             
2 Some content for this section is drawn from: Ellerslie, Mary, “7 Things You Need to Know About 4castplus 
Resource Forecasting” (blog), April 18, 2018, http://blog.4castplus.com/7-things-you-need-to-know-about-
4castplus-resource-forecasting. 
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Figure 8 - Example Resource-Level Forecast showing an FTC Override 

However, suppose now that the construction manager has sent an update that they’re going to need 
more than that 265 – they’re going to need another 350 to complete the activity. To see how this plays 
out in a resource forecast, have a look again at Figure 8.  Entering a forecast to complete (FTC) quantity 
of 350 will trigger an additional 85 units over the currently budgeted amount. The 85 is shown in the 
“Forecast VAC” column, which stands for “Variance at Complete”. This means that the variance from 
budget is 85. Notice also that the VAC of 85 units has changed the CPI Forecast to .59 from 2.65 on that 
activity.  The cost of that extra 85 units is clearly going to dramatically change the outcome of that 
activity. 

5.4.2 Time Phasing the Forecast 
Forecasts should also be time-phased in terms of when they are anticipated to be consumed.  In 
addition to specifying an FTC of 350 remaining units in the example above, it’s also an opportunity to 
specify when the incurred cost of those units is going to hit the project.   

Figure 9 below shows how the forecast curve pulls away from budget and ETC back in July, then takes its 
own path to ultimately show a significant overage forecasted. Also notice the pattern changes of the 
different curves based on the differences in time-phasing. 
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Figure 9 - Timeline S-Curve with Budget, ETC and Forecasted 

5.5 Reporting 
The final stage in the reporting period is to produce the actual reports themselves. What is chosen to be 
included in the reports will be specific to each recipient and the preferences of the organization.  Once 
the team has submitted the progress measurement and forecast, there will be an extensive range of 
metrics and other critical data to choose from for summary and detailed reports, including, of course, 
forecast data. Forecasts should be documented with explanations and assumptions to ensure the reader 
fully understands the underlying forces influencing the project. 



13 
 

 

Figure 10 - A Sample Project Dashboard Summarizing Key Metrics and Indicators 

6 Conclusion 
The act of forecasting on an iterative, incremental basis will not only deliver confident numbers to 
project stakeholders; it will also serve to uncover insidious issues that could compromise the successful 
execution of the project. A key takeaway is to emphasize that the methods described in this paper can 
be done without adding significant extra effort or resources. It will, however, necessitate a shift in where 
the effort is focused. The ultimate benefit of doing this of course, is that they’ll be able to produce far 
superior project analysis, reporting and controls. 
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