
THE MEASURABLE NEWS

2015.03
The Quarterly Magazine of the College of Performance Management

mycpm.org

INSIDE
THIS
ISSUE

09 17 29 31
Forecasting DoD Mid-
Acquisition Space 
Program EACs 
Using WBS Level 2 and 
3 Data

By Rey A. Heron, Edward 
“Tony” White, Ph.D., 
Jonathan D. Ritschel, C. 
Grant Keaton

EVM and Agile: 
Complementary Control 
Loops of a Project 
Management System

By Dr. AnnMarie L. Oien

Managing by Exception 
– Simplifying Earned 
Value for Mainstream 
Application

By Larry Anderson

Successful Project 
Governance and Controls 
Symposium in Canberra, 
Australia

By Kym Henderson

20 USD/AUD | 15 EUR/GBP



THE MEASURABLE NEWS

2015.03
The Quarterly Magazine of the College of Performance Management

mycpm.org

CONTENTS
05 In This Issue...

Matthew T. Gonzales

06 Announcements: 
CPM Governing Board Elections

07 CPM Chapters Are Here

09 Forecasting DoD Mid-Acquisition Space Program EACs 
Using WBS Level 2 and 3 Data
Rey A. Heron, Edward “Tony” White, Ph.D., Jonathan D. Ritschel, C. Grant Keaton

15 CPM Washington DC Chapter Meeting
Barbara Phillips

16 CPM Tennessee Valley Chapter Meeting
Norman Dean

17 EVM and Agile: Complementary Control Loops of a Project Management System
Dr. AnnMarie L. Oien

29 Managing by Exception – Simplifying Earned Value for Mainstream Application
Larry Anderson

31 Successful Project Governance and Controls Symposium in Canberra, Australia
Kym Henderson

35 Vendors/Services

2015 ISSUE 03 



THE COLLEGE OF 
PERFORMANCE 
MANAGEMENT 

2015 BOARD & STAFF
PRESIDENT
Gary W. Troop 
310-365-3876 • gary.troop@mycpm.org

EXECUTIVE VICE PRESIDENT
Wayne Abba 
703-658-1815 • wayne.abba@mycpm.org

VICE PRESIDENT OF FINANCE
Buddy Everage 
202-507-4372 • buddy.everage@mycpm.org

VICE PRESIDENT OF ADMINISTRATION
Lauren Bone 
+44 (0) 7766 97 40 63 • lauren.bone@mycpm.org

VICE PRESIDENT OF CONFERENCE & EVENTS
Susan Wood
850-585-4830 • susan.wood@mycpm.org

VICE PRESIDENT OF EDUCATION & CERTIFICATION
Bill Mathis
703-825-5588 • bill.mathis@mycpm.org

VICE PRESIDENT OF RESEARCH & STANDARDS
Dale Gillam
703-431-6398 • dale.gillam@mycpm.org

VICE PRESIDENT OF GLOBAL OUTREACH
Kym Henderson
61-414-428-437 • kym.henderson@mycpm.org

VICE PRESIDENT OF COMMUNICATIONS
Mark Phillips
248-914-3774 • mark.phillips@mycpm.org

PAST PRESIDENT
Susan Wood
850-585-4830 • susan.wood@mycpm.org

EXECUTIVE DIRECTOR
Don Kaiser
703-370-7885 • kaiser@mycpm.org 

THE MEASURABLE NEWS IS AN 
OFFICIAL PUBLICATION OF THE 
COLLEGE OF PERFORMANCE 
MANAGEMENT

EDITORIAL STAFF
Publisher: College of Performance Management
Story Editor: Peter Schwarz
Design: id365 Design + Communications
Communications VP: Mark Phillips

EDITORIAL COPY 
Editorial contributions, photos, and miscellaneous 
inquiries should be addressed and sent to the editor 
at the College of Performance Management (CPM) 
headquarters. Please follow the author guidelines 
posted on the CPM web site. Letters submitted to 
the editor will be considered for publication unless 
the writer requests otherwise. Letters are subject to 
editing for style, accuracy, space, and propriety. All 
letters must be signed, and initials will be used on 
request only if you include your name. CPM reserves 
the right to refuse publication of any letter for any 
reason. We welcome articles relevant to project 
management. The Measurable News does not pay for 
submissions. Articles published in The Measurable 
News remain the property of the authors.

ADVERTISING
Advertising inquiries, submissions, and payments 
(check or money order made payable to the College 
of Performance Management) should be sent to CPM 
headquarters. Advertising rates are $1000 for inside 
front or back cover (full-page ad only), $800 for other 
full-page ads, $500 for half-page ads, and $300 for 
quarter-page ads. Issue sponsorships are available 
at $2,500 per issue. Business card ads are available 
for $100 per issue (or free with full-page ad). Rates 
are good from January 1, 2015 – December 31, 2015. 
College of Performance Management reserves the 
right to refuse publication of any ad for any reason.

SUBSCRIPTIONS
All College of Performance Management publications 
are produced as a benefit for College of Performance 
Management members. All change of address or 
membership inquiries should be directed to:
 College of Performance Management 
 12100 Sunset Hills Road, Suite 130
 Reston, VA 20190 
 Ph 703.370.7885 • Fx 703.370.1757 
 www.mycpm.org

All articles and letters represent the view of the 
authors and not necessarily those of College of 
Performance Management. Advertising content does 
not signify endorsement by College of Performance 
Management. Please notify College of Performance 
Management for single copy or reproduction 
requests. Appropriate charges will apply.

© 2015 by the College of Performance Management. 
 All rights reserved.

THE MEASURABLE NEWS

2015.03
The Quarterly Magazine of the College of Performance Management

mycpm.org





THE MEASURABLE NEWS

The Quarterly Magazine of the College of Performance Management    |    mycpm.org

2015.03

05

IN THIS ISSUE...
Matthew T. Gonzales

In this issue we are treated to interesting articles covering a wide 
spectrum of approaches to the earned value management system. 

In ‘Simplifying Earned Value for Mainstream Application’, the author takes EVM to its most 
basic level.  Juxtaposed with ‘Complementary Control Loops of a Project Management 
System’ is an in depth look at integrating the EVM and Agile management approaches 
drawing on Control Theory graphical analysis (Bode Plots).  And in between these two 
poles, is ‘Forecasting DoD Mid-Acquisition Space Program EACs Using WBS Level 2 and 3 
Data’ which offers up surprising, and to some, counter intuitive conclusions.

Managing by Exception:  Simplifying Earned Value for Mainstream Application by Mr. Larry 
Anderson, provides a ‘lay persons’ approach to earned value management.  In simple, easy 
to understand language, we are provided a primer to the earned value management system 
tools.

Forecasting DoD Mid-Acquisition Space Program EACs Using WBS Level 2 and 3 Data by 
Rey A. Heron, Captain, USAF, Edward “Tony” White, Ph.D, Jonathan D. Ritschel, Lieutenant 
Colonel, USAF, and C. Grant Keaton, Captain, USAF.  In this article the authors share the 
result of studies looking at the value of drilling down to lower levels of the WBS to discern 
more accurate EACs.  They share analytic methodologies, offer four algorithms to derive a 
statistical EAC, along with error rates for each model.  Results and conclusions are sure to 
surprise.

In the article EVM and Agile: Complementary Control Loops of a Project Management 
System by Dr. AnnMarie L. Oien, of Lockheed Martin Space Systems Company provides an 
approach that blends EVM and Agile as a management control system.  Drawing from a 
Control Theory graphical analysis called a Bode Plot, a simple method is proposed to assess 
and optimize a nestled, data-driven closed-loop feedback control system.

Also included in this issue are updates from our CPM Tennessee Valley (CPMTV) and 
Washington DC chapters.  Here is your opportunity to shape the future of CPM, by voting 
on the formalization of pilot chapters.  Learn more in this article.

Also, key CPM governing board positions are due to fall vacant and a call for nominations is 
announced.  See the announcement for more information.
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CPM GOVERNING BOARD ELECTIONS 
At the end of 2015 four CPM Governing Board positions are due to fall vacant:

• CPM PRESIDENT
• VP ADMINISTRATION
• VP COMMUNICATIONS
• VP EDUCATION & TRAINING

As per the CPM Bylaws at the end of 2015 Gary Troop will vacate the CPM PRESIDENT 
Position and serve a further 3 year term as IMMEDIATE PAST PRESIDENT. Susan Wood will 
step down as IMMEDIATE PAST PRESIDENT at that time.

Bill Mathis was elected mid-term by the CPM Governing Board (GB) to fill a vacancy created 
by illness in the position of VP EDUCATON & TRAINING. In May 2015 the GB voted to extend 
Bill’s term of office by 1 year to enable him to complete the important development of CPM’s 
Certification Program so he will stay in office until the end of 2016..

In 2013 the GB decided to split the position of  VP CONFERENCES & EVENTS into two, each 
with a focus on one of CPM’s main conference events, IPMW & EVM World. In the absence of 
any nominations for that role, Susan Wood agreed to take on those responsibilities for the 
remainder of her term as Immediate Past President. In May 2015 the GB elected to recombine 
the positions into one GB position and Gary Troop invited Susan Wood to complete the term 
of office of VP CONFERENCES & EVENTS. This position will fall vacant as planned at the end  
of 2016..

REQUEST FOR CPM GOVERNING BOARD NOMINATIONS
There are three positions on the CPM Governing Board subject to election this year:

• CPM PRESIDENT
• VP ADMINISTRATION
• VP COMMUNICATIONS

– You can nominate for any of these positions until 23 August 2015.
– To nominate you must be a CPM member in good standing. 
– Terms of Office are for three years commencing 1 January 2016 
– Elections will be held September 2015 
– Successful candidates will be advised no later than 1 October.

If you are interested in nominating please do not hesitate to discuss with any GB member.

MORE INFORMATION AT: http://www.mycpm.org/about-us/elections 

ANNOUNCEMENTS: 
CPM GOVERNING BOARD ELECTIONS

http://www.mycpm.org/about-us/elections
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We are pleased to announce that the CPM membership approved overwhelmingly to amend 
the CPM bylaws to allow for the formal formation and operation of chapters.  As a first 
order of business, we will be working with the volunteer leadership of the pilot chapters in 
Washington, DC (CPM WDC) and Tennessee Valley (CPM TV) to make these formal CPM 
chapters.  Additional interest has been expressed to begin a chapter in Southern California.  

As noted in our previous correspondence, the CPM Governing Board has set up a Chapter 
Sub-Committee to handle set up, support and monitoring of Chapters. Initially the focus will 
be on US chapters but with 13% of our membership from outside US we hope to follow soon 
with International chapters.

Current members can become active in one regional CPM chapter as part of their 
membership and join others for a small additional fee.  Simply contact the CPM headquarters 
staff by emailing Don Kaiser (kaiser@mycpm.org) or Rachael Schmidt (rachael.schmidt@
mycpm.org).  Additionally, if you want to get more involved with CPM and learn about how 
to start a chapter in your area, go to www.mycpm.org and register as a volunteer to start a 
chapter or email Lauren Bone, VP-Administration at lauren.bone@mycpm.org.   

We are very excited about the formation of chapters at CPM.  Local educational 
programming and networking opportunities will be enhanced through the chapters and we 
believe it is a great way for members to be active and get involved with CPM.

CPM CHAPTERS ARE HERE

mailto:kaiser@mycpm.org
mailto:Rachael.Schmidt@mycpm.org
mailto:Rachael.Schmidt@mycpm.org
mailto:lauren.bone@mycpm.org
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ABSTRACT Although the use of Earned Value Management (EVM) formulations have 
been in use for several decades, predicting Estimates at Complete (EAC) for 
Department of Defense (DoD) space programs continues to be a daunting 
task.  A recent paper by Keaton (2015) improved space program EAC 
accuracy using a Budgeted Cost of Work Performed (BCWP) model. This 
paper assesses several variations of Keaton’s developed BCWP model on 
predicting mid-acquisition space program EACs.  Additionally, we evaluate 
level two and three work breakdown structure (WBS) data in the BCWP 
model.  The results indicate that the use of Earned Schedule outperforms 
the contract projected schedule at every measured completion point, and 
that lower level WBS data does not improve space program EAC accuracy 
in combination with the BCWP model.

BACKGROUND
In today’s ever-changing fiscal climate, the one aspect that can be assured is that DoD 
major acquisition programs will need to be procured at cheaper costs and with more 
efficient methods. The ability to predict final program cost estimates is an essential 
element in today’s planning for tomorrow’s future. Within the DoD, declining budgets 
and the propensity for underestimation have an inverse relationship; that is, as budgets 
continue to decline, the propensity for underestimating continues to grow. Programs 
that are traditionally funded at sufficient levels will see even more scrutiny of their annual 
targets, and as a result, competition for funding ensues. This idea of competing for funding 
incentivizes the notion of bringing forth the lowest revised cost estimate, which may 
not necessarily be the most reasonable one (GAO, 2006). Although several factors, in 
addition to this incentive, are typically the cause of underestimating, poor cost estimating 
and prediction techniques continue to be a recurring area of concern. Earned Value 
Management (EVM) techniques for predicting final program costs have been used for 
nearly half a century, yet space systems acquisition continues to observe areas of extreme 
cost growth – nearly 230 percent in one recent GAO study (GAO, 2013). The preeminent 
problem lies in the inability to accurately predict final space program costs; this problem 
results in excessive cost growth and cost overruns.

Due to the importance of developing accurate Estimate at Completion (EAC) figures, 
Keaton (2015) conducted a study to improve the accuracy of EACs for space programs 
that are midway through their acquisition lifecycles. The results of the study demonstrated 
that EACs could be improved by approximately 15% over the span representing the 20% 
to 70% completion levels. This accuracy improvement is measured in comparison to the 
status quo EVM “Gold Card” approach. Research was not conducted beyond the Work 
Breakdown Structure (WBS) program level, and Keaton determined that further research 
would be needed to determine the full extent of how much EACs could be improved (2015). 
The analysis of lower level WBS data is accomplished through this research. This effort 
researches whether lower level WBS data can improve the overall accuracy of the Budgeted 
Cost of Work Performed (BCWP) model for mid-acquisition space programs.  Analysis and 
investigation is conducted utilizing the first three levels of WBS space program data.

FORECASTING DOD MID-ACQUISITION SPACE 
PROGRAM EACS USING WBS LEVEL 2 AND 3 DATA
By Rey A. Heron, Captain, USAF; Edward “Tony” White, Ph.D.; 
Jonathan D. Ritschel, Lieutenant Colonel, USAF; C. Grant Keaton, Captain, USAF
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DATA SOURCE
The dataset used in this research is comprised of program data drawn from the Defense 
Cost and Resource Center (DCARC) EVM central repository. DCARC was established in 
1998 and is the largest source of DoD cost data available to the cost community. These 
program data were assembled from monthly Contractor Performance Reports (CPRs), 
contract history files, data reports, Integrated Program Management Reports, and other 
miscellaneous submissions generated from program offices and contractors. The dataset is 
comprised of five space programs that were used in the preceding research study in which 
Keaton selected programs that were representative of the field and contained a sufficient 
amount of data.  The program data stem from Research, Development, Test, and Evaluation 
(RDT&E) contracts that are at least 85% complete. Table 1 displays the programs that were 
considered for this research.

Program Name Military Service Completion %

AEHF – Advanced Extremely High Frequency Satellite Program Air Force 99%

GPS III – Global Positioning Satellite III Air Force 89%

WGS – Wideband Global SATCOM Program Air Force 100%

MUOS – Mobile User Objective System Navy 97%

FAB-T – Family of Beyond Line-of-Sight Terminals Air Force 92%

Table 1. Programs in Dataset

METHODOLOGY
The methodological approach aims to explore several variations of the BCWP model and 
also assess lower level EVM data by recreating similar procedures to those used in the 
Keaton (2015) study. By conducting the lower level analysis in this manner, variations in 
the results of the two studies can be directly attributed to the use of level two and three 
data. This is important so that disparities are not credited to differences in the procedural or 
technical approaches. 

Monthly EVM data at levels one, two, and three are gathered from DCARC for each contract. 
These data consist of the contract start date, estimated completion date, budget at 
completion (BAC), EAC, budgeted costs of work scheduled (BCWS), BCWP, and the actual 
costs of work performed (ACWP). Next, the completion points are determined for each 
contract. Completion points, in 10% increments, are identified from the 20% point to the 
70% contract completion point. Following this identification process, the cumulative Cost 
Performance Index (CPI) and Schedule Performance Index (SPI) performance measures 
are calculated for each contract at every completion point. In calculating these measures, 
the EAC Composite can be formulated. The EAC Composite is used as the performance 
baseline for each contract. As stated in the Defense Contract Management  Agency 
(DCMA) EVM System Program Analysis Pamphlet, “the EAC Composite formula provides 
an upper bound, or the most pessimistic IEAC [Independent EAC]” (DCMA, 2012). Hence, if 
a program is severely over budget and exceeds estimated initial costs, the EAC Composite 
should represent the most accurate figure, in terms of proximity, of the traditional EVM 
based estimates. The formula for this baseline is found on the Defense Acquisition 
University (DAU) EVM “Gold Card”: 

(1)

For comparison, EACs are calculated using the BCWP model. The BCWP model utilizes 
the relationship between remaining contract months, the BCWP burn rate, and BCWP to 
date to estimate final costs. Final cost predictions for contracts are made from the 20% to 
70% incremental completion points. This approach may vary from other EVM approaches 
because it “focuses exclusively on the rate at which work is accomplished rather than cost 
efficiency” (Keaton, 2015). In other words, this approach assumes linearity. The relationship 
among the variables is displayed in (2):

(2)
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The “estimated completion month” is the contractor’s most recent estimated completion 
date.  The “current month” is approached using two separate techniques.  The first 
approach uses the Earned Schedule (ES), which is calculated based on the ES to date and 
a ratio of the current month’s BCWP and BCWS (see Equation 3).  The second approach to 
the current month term utilizes the actual reporting periods that have elapsed.  

(3)

 
The “BCWP burn rate” in Equation 2 is also approached using two different techniques.  
One approach utilizes ordinary least squares regression to calculate the rate. This burn rate 
is simply the coefficient from a prediction model generated from the elapsed number of 
months and the cumulative BCWP figures. At each of the measured completion points, 20% 
to 70%, the elapsed months are used as the explanatory variable to predict the response, 
the cumulative BCWP. In the second approach of evaluating the burn rate, the BCWP 
monthly average is utilized. This is derived from simply dividing the cumulative BCWP by 
the number of elapsed months. 

As a result of the variations to the original BCWP burn rate formula, Equation 2, three 
additional models are tested. Model 1, the original baseline model, uses the regression 
based BCWP burn rate, and the remaining number of months is calculated using ES.  In 
the absence of a specific model reference, the BCWP model refers to Model 1 in this article. 
Model 2 is similar to Model 1; however, it uses the actual schedule in place of the ES. Model 
3 uses the monthly average BCWP burn rate in place of the regression based burn rate. 
Lastly, Model 4 uses the monthly average BCWP burn rate and the actual schedule. Table 2 
displays the details of all four models.   

Model BCWP Burn Rate Remaining Months

Model 1 Regression Earned Schedule

Model 2 Regression Actual Schedule

Model 3 Average Earned Schedule

Model 4 Average Actual Schedule

Table 2. BCWP Model Variations

After calculating the various predicted EAC figures, the accuracy percentages are measured 
based on the numerical proximity to the final EAC. The accuracy of the calculated figures is 
measured using an absolute percent error measurement. This measurement formulates the 
percentage of error by dividing the difference between the final and predicted EAC values 
by the last reported EAC. This number is then multiplied by 100 to develop a percentage of 
error. As an example, a zero percent error rate would indicate that the model predicted the 
exact final EAC. The following formula further illustrates this method: 

(4)

Once the error percentages are formulated for each contract, the averages at each 
completion point are calculated to determine the overall accuracy of the model. Accuracy 
percentages are assessed for predictability of the program level final reported EAC.

RESULTS
The results illustrate the differences in outcomes based on using data from the different WBS 
levels and the various model variations. The BCWP model is on average 16% more accurate 
than the EAC Composite and 18% more accurate than the contractor reported EAC. These 
averages are derived from assessing the model at each completion point from 20% to 70% 
and taking the average of the six calculations. At the 60% completion point, the model levels 
out in terms of accuracy. In fact, the average error is 1% less accurate at the 70% completion 
point than the 60% completion point; this seems counterintuitive to the idea that as a program 
matures, one can predict the final costs more accurately. These results are attributed to the 
fact that the BCWP model does not have a built in mechanism to account for the reduced 
spending seen at the end of the contracts in the dataset. Hence, the model over estimates for 
all five contracts at the 70% completion point. Figure 1 displays the full detail of the level one 
BCWP model results.  Levels two and three performed in a similar manner.  
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Figure 1. Level 1 Summary 

Level one EVM data results in slightly more accurate EAC figures than levels two and three. 
A comparison of levels one and two is seen in Figure 2. There are no practical differences 
between levels two and three. Minor differences between these two levels are hypothesized 
to be attributed to accounting errors within the DCARC EVM data.

Figure 2. Level 1 & 2 Comparison

The results of testing multiple models reveal interesting findings. No one model performs 
the best throughout the various levels of contract completion percentage. Model 1 has an 
average error rate of 29%. This model performs the best late in the contract. At the 60% 
and 70% completion points, Model 1 outperforms all other models. Model 2 has an average 
error rate of 33%. It displays similar results to Model 1 throughout the contract percentage 
completion stages. Model 2 is slightly less accurate than Model 1, and it does not perform 
the best at any completion points. Model 3 has an average error rate of 28%. In the stages 
of the contract up until 60% complete, it outperforms all other models. Model 4 has an 
average error rate of 32%. It displays similar results to Model 3; however, Model 4 is slightly 
less accurate than Model 3 throughout the contract percentage completion stages. It does 
not perform the best at any completion points. The results of the four models are illustrated 
in Figure 3. The results suggest that ES outperforms the actual schedule method at all 
stages of completion. This is seen in the inferior performances of Model 2 and Model 4 in 
comparison to Model 1 and Model 3 respectively.     
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Figure 3. Model Comparisons

CONCLUSIONS
In attempting to answer the question of whether or not lower level WBS data can improve 
the overall accuracy of the EVM based BCWP model, several findings were discovered. 
We learned that lower level EVM data did not produce more accurate EAC figures. Our 
analysis focused on summing up the activities of the lower levels and using those totals in 
the BCWP model. As a result, one conclusion that can be drawn with little debate is that, 
when predicting program EACs, the use of lower level WBS data totals in models that 
are associated with some sort of burn rate calculation will produce estimates that are not 
as accurate as the program level data. This conclusion is driven by the fact that certain 
summary level accounts do not get distributed down to lower WBS levels. 

Additionally, we discovered that ES outperformed the use of the actual contract schedule 
at all levels of completion.  The differences between the two approaches amounted to 
an improved accuracy of just over 4%. At first glance, this could seem like a minor, trivial 
improvement; however, when this percentage is quantified over billion dollar programs, the 
results equate to millions of dollars in improved EAC figures.

Conclusions about the performance of the BCWP model itself can be drawn as well. As 
mentioned in the results section, the model’s accuracy seems to level out at the 60% 
completion point. This leveling out is the result of the model’s tendency to overestimate 
final costs particularly in the latter stages of the contract. This discovery raises some 
question about the model that requires further investigation. In other words, if all the model 
does is produce an estimate that is higher than current methods, then it would make sense 
that it is generally more accurate. It is well known that DoD contracts are historically behind 
schedule and over budget. In the infrequent instances where a contract is not over budget, 
the BCWP model may end up being no more accurate than the EAC Composite or some 
other widely accepted calculation. 

FUTURE RESEARCH
This research defined model performance based solely on accuracy to the last reported 
EAC, but is accuracy really the only important attribute? A well-defined cost estimate 
should be somewhat accurate, but it should also be credible, reliable, and comprehensive; 
the same should hold true for a cost estimating model. Additional research should be 
conducted to determine the robustness of the BCWP model. How well does the model do 
in realms other than space? How well does the model perform with contracts that are not 
behind schedule and over budget? Research should analyze alternative variables in addition 
to accuracy to measure model performance.
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AGILE AND EVM: A ROUND TABLE ON PLANNING

The CPM WDC Chapter hosted a panel discussion on the planning aspects of EVM and Agile 
on April 22 in Reston Town Center at the Hyatt Regency Reston.  Our panelists: Matthew 
Strain of GD Mission Systems, Andrew Nibert of Leidos and Evan Francis of L-3 NSS 
entertained 30+ questions from 40+ attendees over the 1.5 hour meeting.  

The meeting focused on the preparation and planning aspects for agile where EVM 
reporting is required. Specifically, we discussed: How is a product-oriented WBS 
demonstrated? How is scope segmented into its parts? How are sprints and releases 
reflected in the WBS and IMS? What are the exit criteria for the work? That is, what is the 
definition of done? What is the role of the feature and story point?

The program control field remains abuzz with combining agile methodology practices with 
EVM reporting requirements. Our January meeting and now our April meeting demonstrate 
that more discussion and debate is welcome. 

Your local chapter, CPM WDC, has prepared yet another panel to continue the discussion. 
On July 15, we will host GAO panelists Karen Richey, Jennie Leotta, and Juaná Collymore. 
This meeting will focus on the Agile appendix to the GAO Schedule Guide.  The GAO 
published an article on the subject, Scheduling Best Practices and the Agile Process, in 
the February 2015 issue of the Measurable News: http://www.mycpm.org/wp-content/
uploads/2015/05/Measurable-News-Issue-2-2015.pdf

The July 15 meeting will be held at Westin Crystal City from 4:30 to 7:00.  See http://www.
mycpm.org/cpmwdc for more information and to register.  

Your CPM WDC Committee,
Barbara Phillips, Walter Barnes III, Eva Walter and Ryan Smith

Thanks to our April Meeting sponsors: Encore Analytics, LCC and Programmatics 
Engineering Group, incorporated (PEGi).

CPM WASHINGTON DC CHAPTER MEETING
By Barbara Phillips, Chair 

http://www.mycpm.org/wp-content/uploads/2015/05/Measurable-News-Issue-2-2015.pdf
http://www.mycpm.org/wp-content/uploads/2015/05/Measurable-News-Issue-2-2015.pdf
http://www.mycpm.org/cpmwdc
http://www.mycpm.org/cpmwdc
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The CPMTV chapter held its summer quarterly meeting on Tuesday, June 2 in Huntsville, 
Alabama. Over 30 individuals attended the meeting with representation from industry, 
government and education. The meeting was graciously hosted by Deltek and the Defense 
Acquisition University (DAU),  with Deltek providing speakers and refreshments and DAU 
providing the meeting space at their training facility. The meeting was emceed by Bob 
Wasser of BCF Solutions with presentations by Kerry Brunson, Dan Demangos, Ken Poole 
and Jimmy Black.

Bob Wasser kicked off the meeting, and Judd Fussel, DAU Professor of Earned Value, 
welcomed everyone to the facility and made some administrative remarks. Mr. Wasser then 
thanked DAU and Deltek for sponsoring the meeting, and he discussed CPMTV receiving 
approval from CPM national to become a full-fledged chapter. He continued by encouraging 
those in attendance to consider joining CPM and volunteering for CPMTV officer positions. 
He concluded by mentioning the CPMTV need for an Executive VP and a VP of Meetings 
and Events, thanking Norman Dean and Reuben Russell for their service as officers, and 
polling the audience about future CPMTV quarterly meeting times with the majority of the 
audience agreeing that a 3:00 PM – 5:00 PM time worked best for them.

Kim Koster, Senior Director of Integrated Program Management (IPM) at Deltek, opened the 
presentations by discussing her experience working with Science and Engineering Services, 
Inc. (SES) to develop a paperless EVMS process. She then introduced Kerry Brunson, Vice 
President and General Manager of the Logistics Support Facility at SES, who gave an 
enlightening talk on SES’s decision to pursue a paperless earned value system and the 
benefits that have resulted from the transition. 

Dan Demangos, Deltek, followed with an interesting discussion “Project GPS: 6 
Characteristics of a Great EAC”. In this presentation Mr. Demangos discussed the need for 
a reliable EAC, described the six characteristics of a good EAC, and showed how Deltek’s 
tools can be used to generate an accurate EAC. 

Ken Pool and Jimmy Black, both with NASA, partnered for a presentation of NASA’s 
Schedule Test and Assessment Tool (STAT). Highlights of their discussion included giving a 
brief history of STAT, showcasing the functionality of the tool, and noting the new features 
included in the next release.

Bob Owen, Chief of Program Evaluation at Lower Tier Project Office, then led a brief 
discussion about Earned Value as applied to FPIF contracts. He gave a quick review of the 
current the FPIF EVM situation, recapped some of the latest happenings in this area, and 
opened up the floor for discussion.

Bob Wasser closed the meeting by thanking the presenters, Deltek, and DAU. He also 
reminded meeting attendees to let him know if they are interested in speaking at or 
sponsoring a future CPMTV meeting. 

The next CPMTV quarterly meeting is scheduled for Tuesday, September 1 from 3:00-5:00 
and is being sponsored by forProject. More details will follow.

CPM TENNESSEE VALLEY CHAPTER MEETING
By Norman Dean



THE MEASURABLE NEWS

The Quarterly Magazine of the College of Performance Management    |    mycpm.org

2015.03

17

ABSTRACT The application of control systems theory to managing projects is 
described, contextualizing both Earned Value Management and Agile 
Development Systems for their ability to measure progress and control a 
project to its successful outcome. Drawing from a Control Theory graphical 
analysis called a Bode Plot, a simple method is proposed to assess and 
optimize a nestled, data-driven closed-loop feedback control system. 
Impacts of open-loop control systems are described in order to provide 
the reader recognizable symptoms of an incomplete control system, and 
therefore areas to focus on for optimizing measurement and control of 
project performance.

Introduction: The need to look beyond single control systems to manage programs
The purpose of management systems is to monitor, control, and optimize performance 
in order to reach either a desired final outcome or maintain an ongoing optimal value. 
For example, Earned Value Management Systems (EVMS) are designed to optimize the 
delivery of value to a customer during a program by providing data to enable monitoring 
and control of a project to a particular budget within a certain time span in order to 
optimally deliver a contracted product or service. Similarly, control systems, such as an 
open-loop system like a washing machine that runs through a predetermined sequence of 
activities based on initial “programming”, or a rudimentary on-off closed loop system like 
a household furnace, are designed to monitor and control to achieve a particular outcome 
(washed clothes) or performance value (household set temperature). While the open-
loop system control actions are predetermined, the closed loop feedback control system 
monitors a performance value throughout an activity and takes corrective action if the 
value drifts outside a certain set range. As both EVMS and closed loop control systems 
offer the same function, it is worthwhile to conduct a thought experiment and liken EVMS 
to a control system, and analyze it using the same principles and solution classes that more 
traditional control systems deploy to see if EVMS designs can be optimized further.

Control System Basics: The Fundamental Principles that Drive Design
Now let us introduce the basic elements of control systems, particularly closed loop 
systems [1]. The components of such a system are a continuous monitoring of a signal 
that characterizes a system’s performance, with the assumption that the signal will 
vary over time but is essentially a time-invariant behavior with no “special causes” that 
drastically change that signal. This signal is fed into an amplifier with a phase shift to 
create a correction signal, which in its simplest form, is proportional and opposite in sign 
to the input signal in order to reduce the variance. This is called a negative feedback loop, 
designed to counteract and lessen the overall system signal variation from a set point 
value over time with frequent to near-continuous signal monitoring and correction. For 
example, a traditional EVMS focusing primarily on controlling costs, and therefore on using 
the Cost Performance Index (CPI) value as the control variable, would, upon identifying an 
unexpected trend or value outside of set control limits, activate a control loop of causal 
analysis/investigation and corrective action of budget, schedule or scope adjustments, 
with a subsequent re-measurement of CPI to check if the corrective action was effective. 
It is worth noting that within this paradigm the use of 30-60 day old CPI data will, due to 
lags in data collection and reporting, cause what is seen in other control systems, a regular 
oscillation in performance between two values as the control loop overcorrects due to 
erroneous data. 

It is apparent from this model how important it is to accurately measure the ongoing 
performance variable with sufficient frequency – and speed of correction -- in order to 
control and reduce the variance over time. Unfortunately, many EVMS are reliant upon a 

EVM AND AGILE:  COMPLEMENTARY CONTROL LOOPS 
OF A PROJECT MANAGEMENT SYSTEM
By Dr. AnnMarie L. Oien, Lockheed Martin Space Systems Company



18 The Measurable News     2015.03    |    mycpm.org

finance business rhythm that is restricted to ~monthly actual spending reporting, limiting 
their closed loop correction efficacy severely.

More effective closed loop control systems consist of “PID”, or Proportional-Integral-
Derivative correction capability. The proportional correction has already been discussed; 
the amplitude of correction is “tuned” to an optimal value over time with a gain constant 
Kp. The Integral correction signal addresses slowly-increasing error signals over time, 
where increasing correction is applied the longer the slowly-varying error persists. The 
Derivative correction counters a proportional correction’s tendency to “overshoot” the set 
point and oscillate either side of a desired set point, lessening the correction amplitude the 
nearer the signal gets to set point. All three allow faster convergence upon the set point 
value than the pure proportional correction, and prevent the potential of over- or under-
damped correction outcomes, where signals respectively oscillate around or correct too 
slowly and never quite reach the set point value. One could envisage using a trending 
tool to incorporate the derivative element of correction to prevent oscillation, and using 
3-month, 6-month, 12-month rolling averages of CPI to mimic the integrated element of 
ever-increasing correction.

An even more effective control system consists of cascaded correction loops, where a more 
slowly-correcting, larger amplitude correction feedback loop provides a set point signal to 
an inner correction feedback loop able to respond more quickly but with smaller absolute 
amplitude corrections. This allows the control system to extend the limits of both the 
amplitude of possible correction and the speed, or frequency bandwidth, at which the error 
can be detected and corrected. It is this cascaded correction loop that we propose be built 
using both EVMS and Agile techniques to manage a system such as a program, given the 
several orders of magnitude of timescales (hours to years) and amplitudes ($1k to $1M) of 
variation, and therefore error correction and speed needed, to maintain a desired set point 
such as CPI throughout the program.

EVM and Agile Control Systems from the Control Theory Perspective
Considering the typical environment and projects that necessitated the origination of 
EVMS and Agile, a complementary nature of performance management becomes apparent. 
EVMS was developed to control large projects at a time when Integrated Master Plans 
and Schedules included only top level information, due to the sheer limitations of planning 
tools at hand. Agile was developed to control smaller scale, faster turnaround software 
development projects that failed in the face of assumed statistical process control and 
implicit assumptions of a minimum stability level [2]. Such stability is required to form 
and manage to a performance management baseline, which defines an ongoing CPI set 
point value. Each approach has demonstrated success given they operate within their 
particular project size and frequency-of-change scales [3].  We propose that a synergistic 
combination of the two successful approaches will, together with latest project control 
software tools, form a superior approach and application of project management not 
possible with each of these approaches individually. To that end, consider the heuristic 
“Bode Plot” in Figure One indicating the realms at which the two control systems typically 
excel.

Figure One:  Use the Bode Plot to contextualize the optimal scales to apply EVMS and Agile 
respectively in managing a project:  EVMS for larger, slower control mechanisms, Agile for 

smaller, more responsive mechanisms. 

Agile brings a responsiveness to the shorter times to control lower-impact variations to the 
program cost/time/scope, and EVMS has a summary-level analysis and trending capability to 
control higher-impact variations to the program cost/time/scope.  While Agile can be scaled [3], 
it has a limit, as does EVMS down to more detailed levels, challenging sustained control beyond 
their sweet spots of operation.

Example of Applying Control Theory to a Program
How would one apply these principles to a real program to design an optimum control system 
for the program cost/schedule/scope?  First, the program management team would consider the 
questions below to get a sense of what the existing or anticipated control systems are in a 
program:

1. To control cost, schedule and scope, what plans do you monitor regularly and adjust on 
a yearly basis?  For corrective actions taken, how long does it take to make adjustment 
from time data was generated?

Budget to WBS level 3, OTB possible; IMS, PSMS; Class I-II contract scope changes.  2-6
months 

2. To control cost, schedule and scope, what plans do you monitor regularly and adjust on 
a quarterly basis? Timespan to make corrective actions?

Budget level 3-4, IMS, major supplemental schedules, IPT plans.  2-3 months to correct.
3. To control cost, schedule and scope, what plans do you monitor regularly and adjust on 

a monthly basis? Timespan to make corrective actions?
Budget level 4-5-6, IMS, supplemental schedules, CAM plans. 1-2 months to correct.

4. To control cost, schedule and scope, what plans do you monitor regularly and adjust on 
a weekly basis? Timespan to make corrective actions?

Labor plans, material PO status, supplemental schedules, CAM-individual plans.  1-2 weeks.
5. To control cost, schedule and scope, what plans do you monitor regularly and adjust on 

a daily basis? Time to make corrective actions?
None for cost, none for schedule, informal tasking by CAM for scope.  Hours charged, but no 
data on task progress (e.g., no Agile information such as story points completed – tasks are 
longer than one day, so no task start/complete data on a daily basis).

The next step is to assess these answers against the principles of control theory for closed 
feedback loop systems.  Where the time it takes to implement a correction is longer than the 
sampling frequency, closed loop is not possible. Further, where the threshold to take action is 
larger than the variations typically seen at that sampling frequency, there is not enough 
corrective action leeway to remove the variance, or in control system language, the control 
system has insufficient “gain”.  In the above example we can see that a hypothetical program 
would be in closed loop control on a yearly basis, daily basis, but running open loop on a 
quarterly, monthly, weekly basis.  This could manifest in a “chasing the tail” form of correction 
that is not able to stabilize and control the program scope/cost/schedule.  We can also choose 

Threshold 
to Correct

$1,000,000 EVMS EVMS EVMS
$100,000 EVMS EVMS EVMS

$10,000 Agile Agile Agile
$1,000 Agile Agile Agile

1 hour 1 day 1 week 1 month 1 quarter 1 year
Time it takes to correct

Figure One: Use the Bode Plot to contextualize the optimal scales to apply EVMS and Agile 
respectively in managing a project: EVMS for larger, slower control mechanisms, Agile for smaller, 
more responsive mechanisms. 

Agile brings a responsiveness to the shorter times to control lower-impact variations to the 
program cost/time/scope, and EVMS has a summary-level analysis and trending capability 
to control higher-impact variations to the program cost/time/scope. While Agile can be 
scaled [3], it has a limit, as does EVMS down to more detailed levels, challenging sustained 
control beyond their sweet spots of operation.
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Example of Applying Control Theory to a Program
How would one apply these principles to a real program to design an optimum control 
system for the program cost/schedule/scope? First, the program management team would 
consider the questions below to get a sense of what the existing or anticipated control 
systems are in a program:

1. To control cost, schedule and scope, what plans do you monitor regularly and 
adjust on a yearly basis? For corrective actions taken, how long does it take to make 
adjustment from time data was generated?

Budget to WBS level 3, OTB possible; IMS, PSMS; Class I-II contract scope changes. 2-6 
months 

2. To control cost, schedule and scope, what plans do you monitor regularly and adjust 
on a quarterly basis? Timespan to make corrective actions?

Budget level 3-4, IMS, major supplemental schedules, IPT plans. 2-3 months to correct.

3. To control cost, schedule and scope, what plans do you monitor regularly and adjust 
on a monthly basis? Timespan to make corrective actions?

Budget level 4-5-6, IMS, supplemental schedules, CAM plans. 1-2 months to correct. 

4. To control cost, schedule and scope, what plans do you monitor regularly and adjust 
on a weekly basis? Timespan to make corrective actions?

Labor plans, material PO status, supplemental schedules, CAM-individual plans. 1-2 
weeks.

5. To control cost, schedule and scope, what plans do you monitor regularly and adjust 
on a daily basis? Time to make corrective actions?

None for cost, none for schedule, informal tasking by CAM for scope. Hours charged, 
but no data on task progress (e.g., no Agile information such as story points completed 
– tasks are longer than one day, so no task start/complete data on a daily basis).

The next step is to assess these answers against the principles of control theory for closed 
feedback loop systems. Where the time it takes to implement a correction is longer than the 
sampling frequency, closed loop is not possible. Further, where the threshold to take action 
is larger than the variations typically seen at that sampling frequency, there is not enough 
corrective action leeway to remove the variance, or in control system language, the control 
system has insufficient “gain.” In the above example we can see that a hypothetical program 
would be in closed loop control on a yearly basis, daily basis, but running open loop on a 
quarterly, monthly, weekly basis. This could manifest in a “chasing the tail” form of correction 
that is not able to stabilize and control the program scope/cost/schedule.  We can also 
choose to highlight this issue with a pair of Bode Plots to indicate the closed loop control 
health in magnitude of correction and timeliness of correction. See Figure Two for an example 
of a typical large program, indicating health at each timescale with a red-yellow-green legend.

to highlight this issue with a pair of Bode Plots to indicate the closed loop control health in 
magnitude of correction and timeliness of correction.  See Figure Two for an example of a 
typical large program, indicating health at each timescale with a red-yellow-green legend.

Figure Two:  Pair of Bode Plots filled in for a typical large program.  Areas in red indicate closed-
loop feedback control is not possible due to either the threshold/magnitude of correction 

possible, and the time lag associated with putting that correction in place.

Note that in Figure Two, we remain “neutral” on which parameter of the program management 
triangle one chooses to monitor and control.  Each program has unique needs and unique 
customers, and the control of scope, cost, and schedule correspondingly have different 
priorities.  However, the author does note that the typical focus on cost has limited opportunity 
for correction – the dollars have already been spent by the time the data is measured.  Consider 
schedule, via SPI/SV focus or via schedule EVM, or scope control, via Agile prioritized product 
backlog and weighted WSJF (Weighted Shortest Job First) data, as areas for control loop 
application.

Thirdly, a program management team would analyze areas of concern.  From the problem area 
highlighted by the red cells in the plot above, we would recommend the program management 
team drive down to underlying causes with a five why’s or other causal analysis approach to 
understand the challenge at hand.  To illustrate this step, Table One describes what might be an 
example “five why’s” causal analysis:

Weekly-monthly-quarterly correction loops are not closed feedback loops.
Why?
Time it takes to collect and analyze data from time it was generated, plus time to 
approve change.
Why?
Many approvals required, plus crunch period due to timing of CDRLs/SDRLs and 
VAR/WAD/CPR work.
Why?
Lack of independent WBS structures, plus volume of VAR/WAD/CPR activity not 
expected.
Why?
WBS moves to people rather than capabilities of product, plus EVM is only system so 
thresholds for documentation are set low.
Why?

Pair of Bode Plots for a Program Control System:  Gain and Phase Closed Loop Health Assessment
Threshold for & Magnitude of Corrective Action 

(discretionary, depends on program phase)
15%+ of remaining scope/cost/time

5-15% of remaining scope/cost/time GAIN
2-5% of remaining scope/cost/time Gain insufficient -- variations are not being corrected
1-2% of remaining scope/cost/time Hairy Edge -- variations can be corrected, may not be anticipatory

0.2-1% of remaining scope/cost/time Acceptable -- room to correct variations AND variation trends 
0-0.2% of remaining scope/cost/time Black line indicates where correction threshold keeps up with sampling time

1 hour 1 day 1 week 1 month 1 quarter 1 year
Sampling/Measurement Frequency

Timespan to Implement Correction
6-12 months

6-8 weeks PHASE
2 weeks Open-Loop -- Correction not in place by next sampling date
2-3 days Hairy Edge -- corrections in place at half the sampling time
half day Acceptable -- closed loop correction feedback operational

half hour Black line indicates where correction time is half the sampling time
1 hour 1 day 1 week 1 month 1 quarter 1 year

Sampling/Measurement Frequency

Figure Two: Pair of Bode Plots filled in for a typical large program. Areas in red indicate closed-loop 
feedback control is not possible due to either the threshold/magnitude of correction possible, and the 
time lag associated with putting that correction in place.
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Note that in Figure Two, we remain “neutral” on which parameter of the program 
management triangle one chooses to monitor and control. Each program has unique needs 
and unique customers, and the control of scope, cost, and schedule correspondingly have 
different priorities. However, the author does note that the typical focus on cost has limited 
opportunity for correction – the dollars have already been spent by the time the data is 
measured. Consider schedule, via SPI/SV focus or via schedule EVM, or scope control, via 
Agile prioritized product backlog and weighted WSJF (Weighted Shortest Job First) data, 
as areas for control loop application.

Thirdly, a program management team would analyze areas of concern. From the problem 
area highlighted by the red cells in the plot above, we would recommend the program 
management team drive down to underlying causes with a five why’s or other causal 
analysis approach to understand the challenge at hand. To illustrate this step, Table One 
describes what might be an example “five why’s” causal analysis:

Weekly-monthly-quarterly correction loops are not closed feedback loops.
Why?

Time it takes to collect and analyze data from time it was generated, plus time to approve change.
Why?

Many approvals required, plus crunch period due to timing of CDRLs/SDRLs and VAR/WAD/CPR 
work.
Why?

Lack of independent WBS structures, plus volume of VAR/WAD/CPR activity not expected.
Why?

WBS moves to people rather than capabilities of product, plus EVM is only system so thresholds for 
documentation are set low.
Why?

Product aligns to requirements/waterfall, plus no other control system considered feasible.
Why?

DoD acquisition framework plus lack of precedent in any other program control system.

Table One: Hypothetical five why’s causal analysis, uncovering underlying factors leading to a control 
system unable to achieve closed loop feedback at particular timescales.

Fourthly, the program management team can, based on this assessment and analysis, 
determine next steps to create a healthy closed loop control system. Based on this example 
Bode Plots and causal analysis, one could focus upon accelerating the VAR/WAD/CPR 
approval process, increasing the sampling rate of data for earlier variance detection, 
perhaps via adoption of Agile control mechanisms for increased responsiveness at less 
than 2% impact levels, and if pre-ATP and IBR, a revisit of the WBS to ensure sufficient 
orthogonality or independence of work can be achieved for optimizing workflows.

In contrast, consider a hypothetical blended Agile EVM managed program. Agile is used, via 
COTS Agile management software, at the faster/lower levels of feedback correction loop 
via story points monitoring and prioritized product/spring backlogs; and EVM is used at the 
slower/larger levels of feedback correction via control variables such as SV, SPI, or EAC. 
The Bode plot, including the Agile and EVM data/techniques deployed at top, is shown 
in Figure Three. It is apparent that, by dint of flowing aggregated Agile story points data 
into summarizing work package and control account earned value management data [4,5], 
a complete control system relates the knowledge of worker’s daily tasking to the overall 
program goals in an objective, data-driven way.
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Product aligns to requirements/waterfall, plus no other control system considered 
feasible.
Why?
DoD acquisition framework plus lack of precedent in any other program control 
system.

Table One: Hypothetical five why’s causal analysis, uncovering underlying factors leading to a 
control system unable to achieve closed loop feedback at particular timescales.

Fourthly, the program management team can, based on this assessment and analysis, 
determine next steps to create a healthy closed loop control system.  Based on this example 
Bode Plots and causal analysis, one could focus upon accelerating the VAR/WAD/CPR 
approval process, increasing the sampling rate of data for earlier variance detection, perhaps 
via adoption of Agile control mechanisms for increased responsiveness at less than 2% impact 
levels, and if pre-ATP and IBR, a revisit of the WBS to ensure sufficient orthogonality or 
independence of work can be achieved for optimizing workflows.

In contrast, consider a hypothetical blended Agile EVM managed program.  Agile is used, via 
COTS Agile management software, at the faster/lower levels of feedback correction loop via 
story points monitoring and prioritized product/spring backlogs; and EVM is used at the 
slower/larger levels of feedback correction via control variables such as SV, SPI, or EAC.  The 
Bode plot, including the Agile and EVM data/techniques deployed at top, is shown in Figure 
Three. It is apparent that, by dint of flowing aggregated Agile story points data into summarizing
work package and control account earned value management data [4,5], a complete control 
system relates the knowledge of worker’s daily tasking to the overall program goals in an 
objective, data-driven way.

Figure Three:  Pair of Bode Plots filled in for a blended Agile EVM program.  The mechanisms 
used at each timescale are indicated in blue font at the top of each column.  Note each timescale 

offers numerical, objective metrics of progress, from hourly to yearly timescales.

While Agile EVM is one blended control system model that the author advocates, it does not 
preclude other closed loop feedback systems coming into play, depending on program needs.  
Other mechanisms such as concurrent engineering, XP, DevOps, continuous integration, A3 
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While Agile EVM is one blended control system model that the author advocates, it does 
not preclude other closed loop feedback systems coming into play, depending on program 
needs. Other mechanisms such as concurrent engineering, XP, DevOps, continuous 
integration, A3 Management [6], rapid prototyping, or fast iterative cycles could be 
deployed as long as they satisfy control loop conditions: 1) they have objective data to 
measure progress and performance, and 2) when variances from a plan occur there are 
means to correct them fast enough to eliminate latency defects in the system. The goal 
is to span the program from hours to years for a multi-year program to achieve vertically 
integrated control. This in turn allows a program “baseline” to become an actively managed 
system with near-real-time performance data, rather than a construct littered with latent 
defects due to many unfinished changes in lien to it.

Consider a real life example as a thought experiment: the STARDUST program.
If a program divested itself of both the EVM and agile languages, what would it look like? 
Reaching before the more popular era of Agile and detailed tool-driven EVM, consider the 
STARDUST program. This program was active in the mid-late 90’s, with a returned vehicle 
in 2006, and it completed successfully on time and under budget -- and went on to a new 
assignment beyond the initial program scope due to its longevity (“STARDUST-NeXT”).

The series of Discovery programs initiated by NASA in the better faster cheaper era are 
perhaps remembered for their failures. What may be less known beyond the dramas of 
the press releases (2/11 missions experienced a landing issue or failure, around 2002-3) 
is that most of the programs were successful at achieving missions at one tenth the cost 
of comparable commercial space vehicle programs. For a cost of around $200 million, a 
contract value notorious for over-application of processes and under-delivery, STARDUST 
succeeded so well it was published as an article jointly by the customer and contractor 
summarizing their lessons learned [7]. What can we learn from a program that was proven 
in its success?

From an EVM standpoint, the program tailored from the more usual billion-dollar 
implementation by instituting a “digital tapestry”, as it were, of a shared electronic forum 
in which EVM reports were released one week after earned value was determined, rather 
than through a formal NASA reporting format with month-old data. SPI was cross-checked 
against a simple Performance Assessment Metric (PAM) that simply assigned a monthly 
event to any IMS task longer than a month, to ensure that six month tasks counted for 
more than one month tasks, and effectively created a strict monthly time cadence to track 
progress. This PAM tracked closely to the actual SPI calculated on the program, but added 
a strong business rhythm pacing of progress tracking beyond the usual change control 
methods assigned to IMS management. The electronic environment was carefully created 
for near-real-time inputs from multiple program sites; updated every 30 minutes with 
local site inputs, and accompanied by teleconference capability of 33 concurrent lines at 
once, information on the program and plans forward were available and updated almost 
instantaneously to enable accurate decision making with known impacts at a program level 
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rather than localized level. Finally, a closed loop control system was instituted on a control 
variable of “10% reserve on cost to go”. The amount of reserve was assessed as sufficient 
given the design maturity and existing parts store that were leveraged for the program; the 
set point could be increased to 15 or 20% if there had been more significant development 
of new capabilities in the program. Essentially, a statistical process control “run chart” was 
monitored on a monthly basis for % reserve to go, and if any sustained drop in reserve 
became apparent, measures were taken to identify the drivers and mitigate them. For 
Discovery programs, the costs were essentially fixed, with cancellation expected given there 
was more than a 15% projected over-run, as was the schedule, due to the interplanetary 
launch windows being fixed. Scope, the remaining variable, was indeed able to be adjusted 
based on the priorities of the mission at hand.

From an Agile standpoint, all four of the founding principles are engaged in the design 
of the program system of work and working environment. Agile only became somewhat 
known around 2009; for a “pre-Agile” program, let’s consider how each Agile principle 
applies to STARDUST in turn:

Individuals and interactions over processes and tools: The EVM process was tailored to 
allow an investigatory period by the program control team before a formal variance process 
was invoked for the CAMs. A digitally connected environment replaced the need for teams 
to travel frequently between the working sites of UW, LMA, JPL; saving travel down time 
and stress upon the team members, improving attendance in teleconference business 
meetings. Physical co-location was not possible for this program, but processes and tools 
were tailored to create a productive working environment with an information currency that 
we struggle to achieve even today, 10 years after the program completed.

Working product capabilities over comprehensive documentation: A strong use of 
existing subsystems and materials played a part in the actual design of the product, 
reduced significantly the amount of documentation and design required in the face of 
limited time and budget. Commercial Off-the-Shelf tools were used and then simple manual 
adaptations were done to eliminate sophisticated middleware development; this provided a 
control point at interfaces for correct data, and again leveraged proven capabilities rather 
than development and documentation of new ones for the working environment.

Customer collaboration over contract negotiation: The digital environment created was 
inclusive of all team members, customer and contractor, and only placed restrictions where 
necessary when, for example, export control laws were applicable. The jointly-published 
paper and jointly-derived budget plans indicate this program viewed their customer and 
contractor personnel as part of a single team.

Responding to change over following a plan: This principle’s presence is less explicit 
than the others, yet indicators of responsiveness still appear in the description of the 
STARDUST WBS features. The WBS was used to set level of control accounts, earned 
value management, and single-points to intermediate schedules, and also point to 
documentation. The “complete orthogonalized set” nature of the WBS suggests that the 
WBS provided a strong framework within which change was managed in the “sandboxes”. 
All sites were connected to a single WBS system, avoiding duplications and potential 
ambiguities about cost assignments. I consider this as rather like multiple agile release 
trains within a SAFe system; each ART can be managed and rolled up coherently into a 
single overall structure.

With the seemingly simple monthly event structure imposed by the “PAM”, issues 
associated with unclear or hidden issues in progress are eliminated. By having at least 
monthly events on each task, a closed loop program performance control system is able 
to respond and correct within an effective timescale and monitor the corrective action’s 
impacts before another adverse event occurs. By using nestled schedules, STARDUST 
essentially created the nestled control system of SAFe, with stories, features, capabilities 
built into tasks, events/intermediate schedules, and the integrated master schedule.

STARDUST offers a rare opportunity to study a program’s success without being saddled 
with the typical language terms of a control system forcing us to identify with only EVM 
or Agile (see yet another example in [8]). Wherever EVM was mentioned, a functional 
equivalent was described. Agile concepts can be readily identified at work in the program’s 
working environment design and progress monitoring approach. Imagine what efficiencies 
we can design into a program, from the start, when we look beyond the language of any 
single control system and identify what is best for the program based on control system 
principles?
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Control Theory in Other Fields offers Fresh Perspective on EVM and  
Agile Paradigm Compatibility
Within multiple technical realms there is a need to control complex system behaviors 
to optimize a system output. Drawing upon one author’s experience, laser frequency 
control systems incorporate a lower bandwidth control in the form of a thin etalon, higher 
bandwidth and frequency isolation with a thicker, oscillating etalon, and for a world-class 
system, a highest bandwidth control system is formed with many 10’s of kHz bandwidth 
to bring the laser output frequency to within a few Hz width for applications requiring 
the highest stability in wavelength. The nestled nature of these control systems allows 
gross course corrections and finer output control, while never extending any single 
control feedback loop beyond its capability in both timescale/bandwidth and in extent 
of wavelength shift. This corresponds in the Bode plot above to a generally increasing 
threshold for correction with increasing time between signal sampling and reporting. If a 
control system has demands placed upon it to control to too broad a variation in output, 
the system will “hit the rails” and no longer be able to respond to and correct variation in 
output, causing all control systems to fail.

As mentioned earlier, the frequency of signal sampling can introduce challenges when 
a control system does not sample at a sufficient bandwidth to identify variations and 
correct them. For example, for a simple sine wave oscillation type of variation over time, 
the “Nyquist Ratio” suggests that the output signal be sampled at twice the average 
variation frequency for minimal feedback loop operation; this can be pictured as a system 
detecting the peaks and troughs of a sine wave and thus correcting variation in the signal. 
This bare minimum sampling rate is reflected in the black line on the Bode Plots, indicating 
corrections in place at twice the sampling frequency. For more complex output signals that 
do not correspond to a simple sine wave, higher sampling rates are required, preferably at 
a rate of ten times the predominant frequency of variation in output signal. Under-sampling 
the output signal will result in spurious correction commands and the system will tend to 
go into a forced periodic oscillation, again failing to detect and respond to real variations 
in the output signal of the system. Agile inherently samples at least several times the 
variation signal with two sprints every accounting month, 5 daily scrum meetings a week, 
and Kanban boards and physically co-located teams to address hour-by-hour variations in 
performance on a daily basis.

It is worth noting a basic assumption in control theory is that the system being controlled 
is time-invariant in behavior and is not often subject to “special causes” that drastically 
change behavior. Unfortunately, this assumption is not applicable to complex product 
development activities/programs. Beyond a time-invariant system with little to no special 
causes, and beyond statistical process control, we are left with empirical process control, 
which does not allow anticipation of a control variable’s future values through either 
assumption of an oscillation frequency/phase, or assumption of a time-invariant probability 
distribution. However, control theory does offer us regular sampling and correction which is 
the heart of Agile, and with rolling wave planning and allowance for special cause variation, 
a system can yet be controlled. The developers of Agile understood this issue implicitly in 
software development program management, but in this article we point to a foundational 
framework of control system theory to expand the Agile principles into a control system 
that is independent of any single language from the world of Earned Value Management, 
Agile, and even Control Theory, to allow leadership to design a management system from 
powerful first principles to meet their product’s particular needs.

Applying Control Theory to Design of an EVMS-Agile Control System
Consider a large project for a complex system development with an EVMS “output signal” 
such as CPI. Typically CPI is calculated in sync with financial actuals reports, which we 
shall assume is monthly, in keeping with standard large company practices of monitoring 
financial expenditures and reporting them annually, quarterly and monthly. Let us assume 
that monthly actuals reporting, reconciliation and calculation of CPI are the “gross” control 
mechanism, under-sampling cost variations for all but the largest and slowest-changing 
cost deviations, such as headcount variances and large material receipts/payments. A finer 
control mechanism is introduced in CAM detection and correction of weekly labor charging, 
PO anticipated receipt/payment dates during the month, and so forth. However, even this 
finer control mechanism lies below the typical EVM level of performance management, lying 
within work packages without formalized actuals incorporation/reconciliation. An even finer 
control mechanism, of a team leader coordinating with their team on activities and tasks to 
focus on at a daily level of “sampling”, lies completely outside the EVMS closed loop control 
system purveyance.
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At this point, Agile offers an intriguing complement. Based on research that shows “sprint” 
planning and execution review cadences of two week periodicity, along with daily 15-minute 
“scrum” meetings to discuss progress and plans forward within a team, Agile offers a 
complementary finer control mechanism of higher frequency sampling-and-response 
rates. Moreover, standard reporting and progress monitoring mechanisms, such as Kanban 
boards, tasks with assigned story points and priorities, and story point burn-down reporting 
techniques provide the necessary numericizing and “correction feedback signal” necessary 
for fine control mechanisms, at a bandwidth rate fast enough to encompass an empirical 
process control mechanism more appropriate for the fast-changing knowledge-based 
workplace.

Given the basic principles of sampling a signal 2-10 times the predominant frequencies 
or correlation lengths, and that there are basic timescales inherent in today’s knowledge-
based workplace such as a work day, work week, and monthly/quarterly/annual bottom line 
business reporting requirements, we can infer an interface point on that basis. We suggest 
that, given a typical sprint of 2 weeks and a typical financial actuals reporting of monthly, 
the interface point on a timescale level between Agile and EVM is on the 4-weekly or 
accounting monthly basis, as shown in the Bode plot above in moving from Agile to EVMS 
domains of control. In terms of variation as a fraction of the total DC signal, we suggest 
Control Accounts be large enough so that, at a monthly timescale, variations are sampled 
across enough different “noisy” individual signals to produce a variation month-on-month 
of no more than 5-10% level. This requires sufficient work package resolution within control 
accounts to define a statistically relevant sampling and averaging of the noise. This can 
mean control accounts become very large indeed; a matter of hundreds of people and 
timescales to major milestones of 6 months or more. Without the detailed work progress 
management and oversight offered by Agile, Control Accounts have tended to smaller and 
smaller sizes in order for leadership to achieve a certain level of visibility and perceived 
“control” of the system. However, as many major program “over-target baseline” events 
can attest, this sense of control by reducing the size of control accounts is illusory and 
unsuccessful.

On the other hand, scaling up Agile practices to larger-scale control accounts and 
projects is vulnerable to challenges if the design of the architecture and resolution of what 
constitutes the “Agile Release Trains” is not well executed. Many interfaces can form with 
low visibility between ARTs, causing a “collapse” of the orthogonality needed to manage 
each ART separately and not hamper progress due to a hold-up on one train. Further, 
there is no standard guidance, beyond typical software development activities, on what 
constitutes a healthy design of orthogonally-managed ARTs. With this dearth of guidance 
and precedence in industry, a marriage of Agile with other, larger-scale frameworks is 
necessary for the time being. This marriage is not always to EVM PPM; we have also seen 
systems engineering lifecycle frameworks such as Waterfall “V” model being applied, 
or a modified model (see INCOSE’s “W” model for example). We have also experienced 
extensive discussion on the structure and impacts of that structure of a product’s allocation 
into smaller chunks in a Work Breakdown Structure, because, similarly to ARTs and Major 
IMP Event Milestones, WBS is a key framework with which to define both the product and 
how to develop and deliver it. 

In summary, many frameworks exist today that can be leveraged for successful product 
development and delivery both within and without a project management paradigm. We 
recommend combining EVM and Agile to connect, at a meaningful level, the knowledge 
worker’s daily experience to the top level results of a major product development effort. 
This has the advantage that both have decades of preceding performance and knowledge 
behind them, and that connection of the two draws from solid fundamentals of control 
system theory. Deploying closed loop feedback systems that complement each other in 
responsiveness and magnitude (EVM for larger and slower corrections, Agile for smaller and 
faster corrections), allows a program management team to feel confident that the program 
is being controlled with the right gain and phase from summary down to the most detailed 
levels, with objective data indicators from detailed story points completed data up to an 
overall program CPI or SPI. 

Many companies in multiple industries are deploying Agile in software development; some are 
beginning to deploy a blended model of Agile EVM to manage their software development 
within a much larger program. It is up to us to design an effective blended Agile EVM model, 
drawing from these fundamentals of control theory, to achieve the holy grail of control 
systems – effective closed loop monitoring and correction for successful program outcomes 
every time. We look forward to pilots of this synergistic approach in the future, and based on 
the results, further refinement and guidance on Agile EVM program management.

CONCLUSIONS 
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Project Management by exception is nothing more than utilizing earned 
value Cost, Accounting and Schedule Integration (CASI) as a means to 
efficiently manage and control strategic projects. Earned Value utilizes these 
three CASI cash flows to calculate key performance indicators (KPIs), which 
permit “managing a project by exception.”
 
Earned value (EV) is just budgeting for a project (or program) and then monitoring the 
execution of the project plan against its budget and actual cost. There are three “tools of 
the trade” used in earned value monitoring, an accounting system, a scheduling tool and a 
costing tool. These tools may be SAP, PeopleSoft, CostPoint, etc., for accounting, MS Project, 
Oracle P6, OpenPlan, etc., for scheduling, and for cost calculation and reporting Cobra, Prism, 
MPM, etc. Two additional tools that might be used in association with EV processing, but 
not covered in this article, are a schedule risk tool to perform schedule risk analysis and a 
reporting and presentation tool to produce monthly customer reports.
 
The common thread that permits these three EV tools to interface is the project “work 
breakdown structure” commonly referred to by its acronym, WBS. A WBS is nothing 
more than a numbered outline structure, similar to the table of contents found in a book 
or technical paper. The common level of the WBS outline (think of it as a chapter listed 
in a table of contents) found in all three EV tools is the control account (CA) and the 
associated WBS number. Control accounts in earned value are usually planned and setup 
first in the scheduling system, before being copied into the accounting and cost tools for 
synchronization.

Once the control accounts for the project have been placed into the scheduling tool, detail 
project planning is performed for each control account to identify all of the sub-work tasks 
that have to be performed. Additionally, the detail planning establishes how long it will take 
to complete each task, as well as the labor and material required to do the work. Normally, 
the schedule data that is created in the scheduling tool, such as MS Project, is imported 
into the cost system to create the project budget file, called the “budgeted cost of work 
scheduled” and commonly known by its acronym BCWS. Since the BCWS in the cost system 
reflects all of the detail planning created in the scheduling system, it represents the budgeted 
cash flows of each task and control account, as well as the total project.

Each month, work supervisors or “control account managers”, known by the acronym “CAMs” 
(isn’t it amazing how many acronyms are used in EV, must be related to the government 
influence), provide the status of their work as input into the scheduling tool. The status input 
into the scheduling tool is copied to the costing tool, as a percent complete for each work 
task and is used in the EV processing. In the cost system processing, the budget for each 
task is multiplied by the percent complete reported by the CAMs, in order to calculate a 
performance cash flow, called the “budgeted cost of work performed” or the acronym BCWP.
The costing tool also processes data input of the month end control account (CA) balances 
from the accounting system. The month end CA balances are called the “actual cost of work 
performed” or ACWP in EV speak. The ACWP from the accounting system, BCWS from 
the scheduling system and the BCWP calculated in the cost system from the CAM’s status, 
provide the three inputs needed to determine how the project is being executed against the 
schedule and budget plans.

The EV calculation for schedule performance is determined by dividing the performance 
budget (BCWP) by the schedule budget (BCWS) to produce a Key Performance Indicator 
(KPI) called the “schedule performance index” or SPI. In a perfect world, where performance 
equals budget, the SPI for the project will equal 1.0. Additionally, by dividing the performance 
budget (BCWP) by the actual cost (ACWP) provides another KPI, referred to as the “cost 
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performance index” or CPI. Again, in a perfect world where the performance budget equals 
actual cost, the CPI equals 1.0.

Finally, each month when CAMs enter the status on tasks, they also estimate how much it 
will cost to complete each task. In a perfect world, the “estimate to complete” (ETC) a task 
would be the budget for the task minus the performance so far or BCWP. If the CPI for the 
task is less than 1.0, it should cost more to complete the task than was budgeted. Alternately, 
if the CPI is greater than 1.0 it should cost less than budgeted to complete the task. Once 
the estimate to complete (ETC) a task is known, it can be added to the cost incurred thus far 
or ACWP, to estimate how much the total cost to complete the task will be. This “estimate 
at completion” or EAC can be compared to the budget for the task to determine how much 
is made or lost on the task, and when summed for all tasks, the performance (Cost) for the 
entire project can be determined.

Earned Value or CASI, has some limitations in the values projected as a project progresses 
through its lifecycle, but it is probably the best project management tool that has evolved to 
date from government and private industry cooperation. That is why when an organization 
adopts and executes an earned value methodology, which includes controls, reporting, 
reviews and corrective actions, it is referenced as an Earned Value Management System 
(EVMS).
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Larry Anderson is an industry professional who specializes in the areas of program controls and earned 
value management. His project management career began over 25 years ago in the telecommunications 
industry and migrated to the aerospace, defense and energy industries in 2000. Mr. Anderson has 
worked on a number of programs over the years, which include the DoD Joint Strike Fighter program 
launch and the DoE PARS II EVMS reporting implementation. He has also conducted third party 
EVMS compliance reviews and led clients in development of their EVMS system documentation and 
implementation of earned value programs. 

Mr. Anderson holds B.S. and M.B.A. degrees, as well as PMP and EVP professional certifications. He has 
taught accounting, finance, strategic planning and project management courses at the college level 
for four institutions. Based in the Dallas – Fort Worth area, Mr. Anderson works nationally and enjoys 
transferring knowledge as a subject matter mentor by presenting the earned value subject from a 
simplified perspective. Contact: LAnderson@emirry.com 

Get Involved In CPM:
Become A Volunteer
Most people agree that the value of membership in any 
organization is greatly impacted by one’s involvement in that 
organization. CPM has many opportunities for you to become 
engaged in your organization. 

You can help with our certificate program, become a leader in 
our two conferences each year or other volunteer opportunities 
as they appear on the website. Take the time to read each of the 
job descriptions and ask questions of the point of contact for 
each if you are not sure what is expected. PDU’s are available for 
volunteering in CPM. 

These opportunities are listed on our website:
www.mycpm.org./ABOUT US/VOLUNTEERS

mailto:LAnderson@emirry.com
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The Project Governance and Controls Symposium (PGCS) was held in the Australian national 
capital, Canberra, at the Australian Defence Force Academy on 6-7th May 2015.  With 95 
delegates in attendance, the University of New South Wales, Canberra (UNSW Canberra) 
sponsored event was a huge success featuring  a prominent line-up of keynote speakers that 
provided a range of perspectives from both government and the private sector across the 
two day program. 

The success in delivering such a high quality program this year takes the Symposium to a 
new level and provides an exciting foundation for the 2016 Symposium, already scheduled 
for the 11-12th May 2016.  Again, the event will be held at Australian Defence Force Academy 
reflecting the continuing commitment and sponsorship provided by UNSW Canberra.

The Project Governance and Control Symposium is dedicated to improving project 
performance management in Australasia across both the public and the private sectors, with 
a significant focus on Australian Federal Government. The 2015 theme “Providing what the 
project sponsor needs” resonated with delegates and speakers alike. 

The quality of the Symposium was a direct reflection of the continuing support from the 
Australian Department of Defence, but this year enhanced by contributions from the 
Australian Taxation Office, with keynote speakers including: 

• Ms. Roxanne Kelly, Lead of the Australian Department of Defence implementation of 
the “First Principles” Review.  Her presentation addressed the activities of the review 
committee, the method by which the review was conducted, the rationale for change, 
and the Australian Federal Government’s acceptance of 75 of the 76 recommendations.  
All of this heralding what will be a significant period of organizational change over the 
next two years.  

• Air Vice Marshal Chris Deeble provided insights into the importance of relationship 
management as a foundation for delivering performance outcomes, and used his more 
recent experience as the project manager for the Joint Strike Fighter – Australia program 
as the case study example.  This is currently Australia’s largest ever acquisition project 
– acquiring 76 Joint Strike Fighter aircraft and associated infrastructure for the Royal 
Australian Air Force at a cost of $15.4 Billion.  

• Ms. Belinda Robertson, Assistant Commissioner for Enterprise Portfolio Management at 
the Australian Taxation office provided some deep insights into how a large government 
organization has developed and implemented a methodology for aligning a large number 
of disconnected project ambitions with a clearly articulated set of top level business 
objectives.

A number of professional associations also provided their views on the challenges, 
opportunities and initiatives being undertaken by their respective organizations in the 
project governance and controls space.  The Symposium provided a unique opportunity for 
delegates to hear keynote presentations at the same venue from organizations that generally 
do not appear on the same program:

• Ms. Yvonne Butler, CEO of the Australian Institute of Project Management;
• Ms. Deb Hein, CEO of the International Centre for Complex Project Management;
• Mr. Steve Wake, Chair of the Board of the British Association for Project Management; and
• Mr. Sean Whitaker, member of the Project Management Institute, Board Volunteer 

Advisory Committee

SUCCESSFUL PROJECT GOVERNANCE AND CONTROLS 
SYMPOSIUM IN CANBERRA, AUSTRALIA
By Kym Henderson, Vice President of Global Outreach
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Contributing to the diverse perspectives provided during the event, plenary presentations by:
• Mr. David Fox, General Manager of L&A Pressure Welding Pty Ltd (a small specialist 

manufacturing company based in western Sydney) described the journey of researching 
as part of a Master’s degree and applying an EVM like and Earned Schedule based 
project controls system to a manufacturing environment.  The business benefits and 
competitive advantage which have been derived were of particular interest; and 

• Mr. Valdi Gravitis, currently Director Enterprise Performance and Portfolio Management, 
in the New South Wales (NSW) state government Office of Finance Services, described 
the benefits of a project portfolio improvement initiative based on the voluntary 
implementation of an EVM based project control system in a NSW Government agency.

A number of speakers identified the criticality of “C” level executive ownership as the key 
to project success and identified that project controls cannot operate effectively without 
the engagement of senior management.  The critical need for frank, fearless and timely 
reporting of status and issues to enable senior executives to make positive project and 
portfolio management decisions was also highlighted. Creating a culture where this type 
of information is not only available, but is accepted and used effectively, is a key issue in 
delivering high performance results across the project, program and portfolio domains.

The PGCS has attracted positive feedback from many sources, including an article in 
“The Mandarin” at http://www.themandarin.com.au/33023-project-managers-centrelink-
upgrade/?pgnc=1.  The article directly quotes keynote speakers at the Symposium in the 
context of advocacy for project manager and governance engagement from conception 
through to benefits realization in major public sector projects. 

CPM – PGCS COOPERATIVE AGREEMENT
A Cooperative Agreement initially aimed at cross promoting each other’s events has been 
approved by the CPM Governing Board and signed off by both organizations. 

CPM has supported the reestablished PGCS as part of our global outreach mission with CPM President, Mr. 
Gary Troop travelling to Australia in 2013 to keynote and provide much needed support for that event.

The Cooperative Agreement also establishes the framework for CPM and PGCS to pursue 
other opportunities that are mutually beneficial and to work together on enhancing existing 
efforts related to our common mission of advancing EVM and other project performance 
management techniques. 

CONCLUSION
CPM has provided active support which has directly contributed to the success of the 
reestablished PGCS as part of our global outreach mission. 

The range of presentations at the PGCS 2015 informed, educated and entertained.  All of the 
slide presentations can be found at the Symposium website: http://www.pgcs.org.au which 
also features a growing selection of resources to support project managers and project 
governance and controls specialists at all levels.

An exciting PGCS 2015 has taken place which makes next year’s event “a must” for those 
who want to be at the leading edge of the project management, governance and controls 
professions in Australia.

Entrance to the PGC Symposium 
venue at the Australian Defence Force 
Academy, Canberra

http://www.themandarin.com.au/33023-project-managers-centrelink-upgrade/?pgnc=1
http://www.themandarin.com.au/33023-project-managers-centrelink-upgrade/?pgnc=1
http://www.pgcs.org.au
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Ms. Roxanne Kelley, Lead of the “First 
Principles” Implementation making a 
point during her keynote presentation 
which outlined the case for the extensive 
changes which will occur within 
Australian DoD over the next 2 years.

Air Vice Marshal (2 star) Chris Deeble, 
Royal Australian Air Force  
Program Manager, Joint Strike Fighter 
– Australia responding to a question 
during his keynote presentation.

Ms. Belinda Robertson, Assistant 
Commissioner for Enterprise Portfolio 
Management at the Australian Taxation 
Office (ATO) describing the journey 
for developing and implementing 
a methodology for governing and 
controlling the projects within the ATO 
portfolio.

Networking drinks at the Australian 
Defence Force Academy Officer’s Mess
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