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         From the Under Secretary of Defense for Acquisition, Technology and Logistics 

Use of Fixed-Price Incentive Firm (FPIF)
Contracts  in Development and Production
Frank Kendall

The choice of appropriate contract types 
is very situationally dependent, and a 
number of factors must be taken into 
account to determine the best contract 
type to use. From the perspective of 

both industry and the government, it makes a 
good deal of difference whether the Defense 
Department asks for Cost type, Fixed-Price In-
centive (FPI), or Firm Fixed Price (FFP) propos-
als. In the original Better Buying Power (BBP) 
initiatives, although Dr. Carter and I encouraged 
greater use of FPI, we also included the caveat 
“where appropriate.” BBP 2.0 modifies this 
guidance to stress using appropriate contract 
types while continuing to encourage use of FPI 
for early production.  

I would like to be more explicit about what “appropriate” 
means and how I believe we should analyze a given situation. 
In particular, I will address both Engineering and Manufactur-
ing Development (EMD) and production situations.

During the early 1990s, I had a lot of painful experience with 
fixed-price development. The A-12 was a notorious case that 
ended badly. On another fixed-price major program in devel-
opment during the same timeframe, the program manager 
was relieved for finding creative but illegal ways to provide 
cash to the prime contractor who lacked the resources to 
complete development. FFP development tends to create sit-
uations where neither the government nor the contractor has 
the flexibility needed to make adjustments as they learn more 
about what is feasible and affordable as well as what needs to 
be done to achieve a design that meets requirements during a 
product’s design and testing phases. Any fixed-price contract 
is basically a government “hands off” contract. In simplistic 
terms, the government sets the requirements and the price 
and waits for delivery of a specification-compliant product. 
While we can get reports and track progress, we have very 
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little flexibility to respond to cases where the contract re-
quirements may be particularly difficult to achieve. 

Most sophisticated weapons systems development programs 
deal with maturing designs and challenging integration prob-
lems. As a result, the government often will and should provide 
technical guidance and make tradeoff decisions during devel-
opment. In EMD, we often do want to work closely with the 
prime contractor to achieve the best outcome for the govern-
ment. While it certainly is possible to negotiate changes in a 
fixed-price contract environment, the nature of development 
is such that informed decisions need to be made quickly and 
in close cooperation with our industry partners. The focus in 
a fixed-price environment is squarely on the financial aspects 
of the contract structure and not on flexibly balancing financial 
and technical outcomes.

Risk is inherent in development, particularly for systems that 
push the state of the art. Even with strong risk reduction mea-
sures in Technology Demonstration phases and with competi-
tive risk reduction prototypes, there still is often a good deal of 
risk in EMD. By going to EMD contract award after Preliminary 
Design Review, as we routinely do now, we have partially re-
duced the risks—but again, only partially. Our average EMD 
program for a Major Defense Acquisition Program (MDAP) 
over the last 20 years has overrun by a little under 30 percent. 
Industry can only bear so much of that risk, and in a govern-
ment fixed-price contract, industry cannot just stop work and 
walk away. A commercial firm doing development of a product 
on its own nickel has complete freedom to stop work whenever 
the business case changes. Firms on government contracts do 
not, at least not without some liabilty.

For good reasons, I am conservative about the use of fixed- 
price development, but it is appropriate in some cases. Here 
are the considerations I look for before I will approve a fixed-
price or FPI EMD program:

•	 Firm requirements: Cost vs. performance trades are es-
sentially complete. In essence, we have a very clear under-
standing of what we want the contractor to build, and we 
are confident that the conditions exist to permit the design 
of an affordable product that the user will be able to afford 
and is committed to acquiring.

•	 Low technical risk: Design content is established and the 
components are mature technologies. There are no signifi-
cant unresolved design issues, no major integration risk, 
the external interfaces are well defined, and no serious risk 
exists of unknowns surfacing in developmental testing and 
causing major redesign.

•	 Qualified suppliers: Bidders will be firms that have experi-
ence with this kind of product and can be expected to bid 
rationally and perform to plan.

•	 Financial capacity to absorb overruns: Sometimes overruns 
will happen despite everyone’s best efforts. We still want 
responsible contractors who have the capacity to continue 
and deliver the product despite potential overruns that may 
not have been foreseeable.

•	 Motivation to continue: A business case must be provided 
via a prospective reasonable return from production that will  
motivate suppliers to continue performance in the event of 
an unanticipated overrun. It is unrealistic to believe contrac-
tors will simply accept large losses. They will not.

As an example, the Air Force Tanker program met all of these 
criteria.

Early or low-rate production have similar considerations, but 
here is where greater use of FPI contract vehicles makes the 
most sense as an alternative to cost-plus vehicles. Over the last 
20 years, the average overrun for MDAPs in early production 
has been a little less than 10 percent. This is a reasonable risk 
level to share with industry in an FPI contract arrangement. I 
expect our program managers and contracting officers to have 

With the assistance of the Office of the Secretary of 
Defense, Defense AT&L magazine publishes the names 
of incoming and outgoing program managers for major 
defense acquisition programs (MDAPs) and major au-
tomated information system (MAIS) programs. This an-
nouncement lists all such changes of leadership, for both 
civilian and military program managers.

U.S. Navy
Capt. Scott D. Porter assumed the position of program 
manager of the Advanced Tactical Aircraft Protection 
Systems Program, (PMA-272), PEO(T) on Dec. 1, 2012.

Capt. (select) Thomas J. Anderson became program 
manager of the Littoral Combat Ship Program (PMS-501), 
PEO(LCS) on Nov. 16, 2012.

Ms. Valerie Carpenter became program manager of 
Navy Enterprise Resource Planning (ERP), (PMW-220), 
PEO(EIS) on Nov. 15, 2012. 

 MDAP/MAIS Program Manager Changes 
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meaningful, detailed discussions about the risks in contract 
performance over target cost. Determining a ceiling price is 
all about the fair recognition of risk in contract performance. 
Unlike an FFP contract, there needs to be a fair sharing of the 
risk—and the rewards—of performance.

To be comfortable with a fixed-price vehicle for early produc-
tion, I would look for the following:

•	 Firm requirements (as explained)
•	 Design proven through developmental testing
•	 Established manufacturing processes
•	 Qualified suppliers
•	 Suppliers with the resources to absorb some degree of 

overrun
•	 Adequate business case for suppliers to continue work if 

they get in trouble

It should be noted that some of the items on this list reflect 
the “responsibility determination” that should be part of every 
contract we sign. However, the decision I am talking about here 
is not the decision to award a contract or accept a proposal 
for consideration but rather the decision about what type of 
contract to employ.

The above apply to FPIF procurements for which proposals 
are solicited at or near the end of EMD after we have been 
through Critical Design Review, built production representa-
tive prototypes, and completed some significant fraction of 
developmental test (DT). This is very different from a case in 
which we are only at Milestone (MS) B when we ask for low-
rate initial production (LRIP) options. In that case, designs are 
not usually firmly established, production representative pro-
totypes have not been built, and DT has not yet been done. So 
when we ask for FPIF proposals as options at MS B, we have 
already failed criterion 2 at least. In those cases, we ought 
to have a low risk of completing EMD without major design 
changes that would affect cost. Again, the Air Force Tanker 
program serves as an example. Another example where this 
can be done is a Navy auxiliary, where the shipyards have a 
great deal of experience with similar designs and with the 
design process for that class of ships.

FPIF LRIP can have a number of advantages, including better 
insight into contractor costs and an opportunity to share in 
contractor cost reductions. While it is attractive to secure FPIF 
prices at the time we award EMD contracts, as we usually still 
have competition at that point, we need to balance the benefit 
with the risk. Optimism tends to prevail early in programs, 
both for government and industry, and we need to be realistic 
about the risks that remain before EMD has even begun. It 
also is an illusion to believe we can routinely transfer all the 
risk in our programs to industry. Industry has a finite capacity 
to absorb that risk and knows how to hire lawyers to help it 
avoid large losses.

We can and should increase the use of FPIF contracting, but 
we need to approach with some caution FPIF contracting for 
EMD and for options on LRIP lots that are still years away 
from execution. During the transition to production, after suc-
cessful DT has established that the design is stable and that 
production processes are under control, FPIF becomes a very 
attractive bridge to an FFP contracting regime.

Finally, there also may be times during the mature produc-
tion phase of a program when the use of FPI contracts would 
be preferred. Typically, mature production programs are 
well established in terms of requirements, design content, 
and production processes at both the prime contractor 
and subcontract level. This environment should provide 
for accurate pricing, and FFP contracts would seemingly 
be appropriate. However, if we have reasons to conclude 
there may be a poor correlation between negotiated and 
actual outcomes, the use of an FPI contract would be more 
appropriate. In that case, we would share the degree of 
uncertainty with the contractor. 

There could be several reasons why the correlation between 
negotiated and actual outcomes may be poor—e.g., inef-
fective estimating techniques, unreliable actual cost predic-
tions at either the prime and/or subcontract level, incom-
plete audit findings, or diminishing manufacturing sources 
for some components. In addition, there may be times (e.g., 
multiyear contracts) where the period of performance is 
long enough that it places too much uncertainty and risk on 
either party. The key is understanding the pricing environ-
ment. If we have well-prepared contractor/subcontractor 
proposals, an environment where we have a solid actual 
cost history, and we have done the necessary analysis to 
ensure we have the price right, the use of FFP contracts 
is fine. If the environment is uncertain, the use of an FPI 
contract may make sense.

Again, BBP 2.0 stresses use of the appropriate contract 
types. Unfortunately, sorting this out is not always easy. It 
is hoped that this discussion will be helpful as we all wrestle 
with the problem of getting the best answer to the question 
of what type of contract to use in a given situation, whether 
it is an MDAP or an Acquisition Category III product, and at 
any phase of the product life cycle. 

The focus in a fixed-price 
environment is squarely on 
the financial aspects of the 

contract structure and not on 
flexibly balancing financial and 

technical outcomes.
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The Climate/Team  
Effectiveness Survey

 Another ‘Tool’ for the  
Program Management  

Office Team

Capt. Fred Hepler, USN 
 Mike Kotzian  

Duane Mallicoat

The challenges facing an acquisition Program Management Office (PMO) team are end-
less. With the charge to navigate an acquisition process that typically has innumerable 
moving parts at any one time—and all with a very thin margin of error in terms of meeting 
cost, schedule, performance, and affordability goals—every PMO team must be effective 
and adaptable across all phases of the acquisition process. Adding to this complexity is 

the PMO team’s need to interface and coordinate with various key stakeholders and, potentially, 
some geographically dispersed organizational supporting sites. 

When a “new” program manager, or PM, takes command of a PMO, he or she is interested in determining just how 
effectively the PMO team works together while trying to identify specific “focus” areas that might need some level 
of dedicated leadership attention. So how does a PM and the PMO leadership team obtain fact-based informa-
tion to act upon in the name of organizational improvement? By what means can the PM determine how well the 
organization works together and possible focus areas that might warrant attention? 

PMA-260 PMO Overview
The Naval Air Systems Command (NAVAIRSYSCOM) is headquartered in Patuxent River, Md. Within NAVAIRSYS-
COM is the Acquisition/Program Management competency and one of many program offices is Program Manager, 

Hepler is the PMA-260 program manager, Kotzian is the DAU Mid-Atlantic Acquisition/Program Management Department chair, and 
Mallicoat is the DAU Mid-Atlantic Region associate dean for Outreach and Mission Assistance.
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Air (PMA-260), Aviation Support Equipment. PMA-260 man-
ages the procurement, development, and fielding of Common 
Ground Support Equipment and Automatic Test Systems that 
support every Type/Model/Series (TMS) aircraft within the 
Naval Aviation Enterprise.

Common Ground Support Equipment (SE) includes all Plat-
form, Armament, Weapons Control, Airframes, Propulsion, 
Cryogenics, Pollution Prevention, Avionics Software Loading, 
Vibration, Crash/Salvage, Hydraulics, Electrical Servicing, and 
Air Conditioning SE that support multiple systems in multiple 
TMS aircraft.

Common Automatic Test Systems (ATS) includes Consoli-
dated Automated Support System (CASS), Reconfigurable 
Transportable CASS, electronic CASS, and associated Legacy 
Automatic Test Equipment (ATE) Offload to CASS Test Pro-
gram Sets.

The majority of PMA-260 Integrated Product Team (IPT) 
members are attached to Naval Air Warfare Center Aircraft 
Division (NAWCAD) and Fleet Readiness Center (FRC) ac-
tivities. IPT leaders will draw upon NAWCAD and FRC activi-
ties for engineering, integrated logistics support, contracting, 
and program management support.

Comprising 1 Acquisition Category (ACAT) II, 1 ACAT IVM 
and 48 Abbreviated Acquisition Programs supporting more 
than 3,700 aircraft with $6.5 billion of aviation support 
equipment inventory, PMA-260 is the resource of choice 
for common support equipment solutions for the U.S. Navy 
and Marine Corps team.

Getting Started as the New PMO
For those of us who have been around the block, experience 
has shown that to succeed, one must plan—and to plan ef-
fectively, one must have accurate data that can be viewed with 
a high level of confidence. With that in mind, there also is a 
school of management thought that advocates the criticality 
of one’s first 90 to 120 days “in charge.” It is in this limited 
window of opportunity that any leader—including a PM—can 
fully take advantage of the old adage “first impressions are 
lasting impressions.” Actions—or inactions—during this pe-
riod in large part set the stage for a leader’s relationship with 
his or her organizational team. As a result, the first 90 to 120 
days are key to assessing the PMO’s state and identifying any 
potential areas that may require leadership focus.

Inspired by the May-June 2010 Defense AT&L magazine article, 
“Determining Your Organization’s Health,” on how climate 
surveys can be used to determine if an organization is oper-
ating at its full potential, Capt. Fred Hepler, the new program 
manager for PMA-260, decided to conduct an initial PMO as-
sessment. Upon assuming command, Hepler asked the DAU 
Mid-Atlantic Team to help him conduct an organizational cli-
mate survey.

Creating the Survey
The process was relatively straightforward, but required 
some dedicated time and attention. The first step was a lit-
tle more challenging than expected: determining the desired 
outcomes. Hepler felt sure that a climate/team effectiveness 
survey would provide insights into his new command orga-
nization, but what were the specific outcomes he hoped to 
achieve? This part of the process required several face-to-
face meetings between PMA-260 and DAU Mid-Atlantic to 
discuss fully and to understand what a climate/team effec-
tiveness survey might provide, and then what Hepler wanted 
to achieve through the survey.

In the end, as Hepler stated, “I wanted to gain the pulse of 
the PMA-260 organization from ‘all hands’ at ‘all locations’ 
as well as their views of where the organization stood. I 
specifically wanted to hear the ‘good’ as well as the ‘not 
so good.’ I felt a properly constructed survey would help 
provide me with this type of information, so my leadership 
team could then make fact-based decisions on how to im-
prove the organization.”

Once agreement was reached regarding the desired outcomes, 
a draft survey was developed with suggested demographics 
and survey questions. With an organization comprising five 
major locations spread across the United States, one of the 
key areas for Hepler was a focus on the demographics. The 
goal was to create a demographic list that would allow the 
data to be “sorted” in order to have the capability to look at 
the data from various viewpoints—hence, improving the data 
analysis portion of the effort. However, the demographics also 
had to be general enough so all survey respondents had a great 
confidence that the survey was, in fact, “anonymous.” Noth-
ing can deter respondent honesty and openness faster than a 
perceived lack of anonymity.

Once the demographics were addressed, the question 
flow took center stage. While this step might sound fairly  

There is a school of management thought that advocates the criticality 
of one’s first 90 to 120 days “in charge.” It is in this limited window of 

opportunity that any leader—including a PM—can fully take advantage 
of the old adage “first impressions are lasting impressions.”
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straightforward, the trick was to organize the survey ques-
tions so “actionable” items resulted to provide Hepler with 
some hope of influencing his organization’s direction. In ad-
dition, it was considered important to add qualitative “text 
boxes” that would allow respondents to enter text comments 
to supplement the quantitative methodology used for most 
questions. For Hepler, this was an important feature, since 
“raw” qualitative comments linked to the quantitative re-
sponses from previous surveys have provided very insightful 
after data analysis.

Finally, Hepler relied on several qualitative questions to seek 
workforce feedback that could best be captured through a 
text-based approach: What are we doing that we should keep 
doing? What are we doing that we should stop doing? What 
are we not doing that we should start doing?

The result was a survey of 52 questions divided into five cat-
egories of interest: Demographics (eight questions), Organi-
zation (nine questions), Team Effectiveness (19 questions), 
Individual Satisfaction (12 questions), and Final Comments 
(four questions). Thirty-eight of the questions asked for a 
quantitative response on a scale of 1 (Strongly Disagree) to 5 
(Strongly Agree). All quantitative questions had a text box in 
which respondents could add qualitative remarks.

When the final survey was ready, Hepler believed he had the 
right mix of questions and categories that would provide a 
clearer picture of his organization’s health and, based on the 
subsequent data analyses, survey results that would best steer 
him to potential areas of interest requiring leadership attention.

Once the survey was finalized, it went live for 30 calendar 
days. (A recommended “best practice” is to have the survey 
link go out to the PMO team via an e-mail from the PM. With 
a geographically dispersed organization such as PMA-260, it is 
important that the team know senior leadership fully supports 
the survey. In fact, the survey introduction emphasized how 
PMA-260 leadership viewed the survey as a means to “directly 
affect the strategic future of the organization, so please give 
us your most honest responses.”)

Jim Deffler, PMA-260’s NAWCAD site lead at Joint Base 
McGuire-Dix-Lakehurst, N.J., summed up his survey experi-
ence as follows: “With almost 40 percent of the PMA-260 
workforce based at Lakehurst, N.J., I encouraged all to take 
the necessary time to complete the online survey and help 
PMA-260 to better understand the health of our organiza-
tion. I wanted to follow my own advice and thoughtfully 
considered each question. Even as a member of PMA-260’s 
Executive Leadership Team [ELT], I found the anonymity to 
provide my candid and unedited opinions and recommenda-
tions liberating.”

After the Survey
Hepler was not sure what to expect. Ideally, he hoped to 
receive sufficient data to allow the leadership team to gain 

insights into the “health” of the PMO in a variety of key areas: 
communication, processes, leadership, and effectiveness—to 
name a few. Hepler wanted the view from the geographi-
cally dispersed supporting activities away from the PMO 
Headquarters at NAS Patuxent River, Md. He also wanted 
to identify the specific areas/issues that required attention 
at all the sites. Hepler expected more “positives” than “nega-
tives” as PMA-260 has a very solid reputation within the 
NAVAIRSYSCOM community.

The results were out-briefed by the DAU Mid-Atlantic team 
to the entire PMA-260 ELT, allowing key managers to ask/
clarify results and, as a group, discuss points that went across 
functional areas. The ELT out-brief soon was followed up with 
a full out-brief of the survey results to the entire PMO team, 
which was held as a video teleconference to all supporting 
sites. This was accomplished as a joint PMA-260 PM and DAU 
Mid-Atlantic brief. This approach allowed for immediate clari-
fication of any questions, comments, clarifications regarding 
the process, data collected, and/or specific survey results.

Outcomes
Once PMA-260’s ELT had the survey results, what was next?

One area immediately adopted was the scheduling of a com-
mand ELT offsite to strategize how the results could be used 
to improve the PMA-260 organization. (This process has 
been institutionalized as an ongoing PMO “best practice.”) 
The ELT’s basic approach was to explore “what could we do 
better” based on the survey results—quantitative and quali-
tative. After reviewing the data, and with discussions across 
the ELT functional areas, several initiatives were formalized as 
immediate outcomes. 

•	 A minor reorganization to improve efficiency and distribu-
tion of work effort

•	 Changes to current organizational processes
•	 A revised/improved process to standardize the creation, 

review, and approval of related acquisition documentation 
to support the entire cadre of PMA-260 programs and 
products 

•	 The need to grow in-house capability and competency 
levels in several key functional areas, initially Earned Value 
Management to serve as a PMO program forward-looking 
tool enabler

Beyond the actions of the ELT itself, a valuable outcome of the 
survey results showed Hepler that some within the PMA-260 
workforce believed he was going to blindly “force” ACAT I 
program policies and procedures across the numerous pro-
grams within the PMA-260 portfolio. Hepler said he had no 
intention of doing so.

Once he realized the organizational concerns, Hepler proac-
tively took steps to alleviate them. For example, he was able to 
inform the PMA-260 workforce that there were certain NAV-
AIRSYSCOM policies in place that the organization needed to 
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follow. Without the survey results, it might have taken Hepler 
a lot longer to pick up on this workforce concern. By the time 
he did so, it might have been even harder to overcome this 
perception, to the detriment of his organization’s efficiencies.

Another valuable outcome is that the survey results revealed 
that many within the PMA-260 workforce were concerned 
about having to “blindly” adhere to the established NAVAIR-
SYSCOM Systems Engineering Technical Review (SETR) pro-
cess. This insight provided an opportunity for Hepler to quickly 
communicate his expectation that programs were expected to 
tailor their SETR approach to ensure the process’s intentions 
were met while attempting to maintain schedule—i.e., do not 
simply “follow the process” and accept schedule delays. 

A final outcome is that the survey results helped verify  
Hepler’s initial thoughts about PMA-260’s “health” with fact-
based information. As a whole, the organization had under-
gone some major changes during the 12 months preceding 
Hepler’s arrival. The survey results confirmed that the orga-
nization had some underlying issues that he, as the new com-
mander, needed to address quickly.

The survey also transformed one PMA-260 senior leader from 
skeptic to believer.

Dennis Albrecht, PMA-260’s principal deputy program 
manager, summarized leadership’s thoughts regarding the 
survey experience: “I was initially somewhat skeptical about 
the benefits of a climate survey for our program team when 
approached with the idea of conducting one, but I was glad 
we did it when we were presented with the results. Although 
most of the feedback received was very positive, I was some-
what surprised at some of the issues and concerns that were 
identified in an anonymous environment, and I was motivated 
to take action to try and respond to some of our teammates’ 
concerns.”

Conclusion
PMA-260 has not declared “victory” as a result of its work-
force taking a climate/team effectiveness survey. Time will 
tell if the changes implemented as a result of the survey will 
realize the hoped-for return on investment and efficiency 
savings. However, the leaders can say the data results gave 
them actionable fact-based and concise information; the 
results gave them unhindered feedback from their program 

team with a specific focus on each of the supporting sites. 
Hepler considered team effectiveness a vital backbone for a 
PMO’s success, and he believed the PMA-260 climate/team 
effectiveness survey process was a way to better understand 
this vital characteristic.

Nonetheless, while the climate/team effectiveness survey 
process worked for PMA-260 and allowed its ELT to grow to 
new levels of effectiveness and efficiency, it may not be the 
best option for all.

Any PMO will have dynamics if the decision is to make this 
journey. PMO leadership and the individual PMO team mem-
bers are human. Be prepared. Everyone may not share the 
organization’s vision or see the climate/team effectiveness 
survey as beneficial and/or worth the investment. This might 
be a major obstacle if this is the first time the PMO has used 
such a tool. As you probably have guessed, Hepler received 
this feedback from some of the PMO team.

The individuals in a typical PMO team are proud profession-
als who are not necessarily excited about the prospect of 
reading that someone does not view areas of the PMO in 
the same light that they do. Therefore, it can be unsettling 
to have an organization take the survey and subsequently 
see results that might seem contradictory to leadership’s ex-
pectations or perceived notions. But this is the power of the 
survey: a chance to receive unhindered feedback so leader-
ship has fact-based information from which to chart a “new” 
course leading to increased productivity, higher morale, more 
effective teamwork, and, most important, improved capabili-
ties delivered to the warfighter.

Keith Sanders, the assistant commander for Acquisition, which 
has oversight of PMA-260, said climate surveys can be a pow-
erful tool for positive organizational change.

“While conducting a climate survey isn’t novel, the leadership 
of PMA-260 has taken full advantage of this simple tool. They 
listened, learned, and reacted constructively to their team’s 
feedback,” Sanders said. “In this challenging acquisition envi-
ronment, it’s essential that we find ways to increase alignment, 
productivity, and trust among our teammates—especially 
across dispersed geographic sites.” 
The authors can be contacted at fred.hepler@navy.mil, mike.kotzian@
dau.mil, and duane.mallicoat@dau.mil. 

Some within the PMA-260 workforce believed he was going to 
blindly “force” ACAT I program policies and procedures across  

the numerous programs within the PMA-260 portfolio. . . . Once he 
realized the organizational concerns, Hepler proactively took 

steps to alleviate them.
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Defense Acquisition Workforce  
Awards for 2012

The Honorable Katharina G. McFarland, Assistant Secretary of Defense for Acquisition, 
presented nine Workforce Achievement Awards and six Workforce Development 
Awards in a ceremony on Monday, Dec. 17, at the Pentagon’s Hall of Heroes.
In remarks prepared for the program, the Honorable Frank Kendall, Under Secretary of Defense for Acquisition, Tech-
nology and Logistics, wrote: “Our winners represent the very best of professionalism, ingenuity, and accomplishment 

among their peers—the 151,000 members of the acquisition workforce. We proudly recognize these winners and the entire 
acquisition workforce for delivering world-class products and capabilities to our warfighters and for protecting taxpayer dollars.”

Workforce Achievement Awards

From the left, Assistant Secretary McFarland presents Lt. 
Col. Chase Martin, U.S. Army project manager—Forward 
Iraq, with the award for acquisition in an expeditionary 
environment for work done in support of Operation New 
Dawn.

Mrs. McFarland with Jeffrey Le Claire, U.S. Navy, who was 
given the business Workforce Achievement Award as lead 
business and financial manager for weapons in support of 
the Program Executive Officer for Unmanned Aviation and 
Strike Weapons.

Mrs. McFarland presents the award for contract auditing to 
Rhonda Brock, a senior contract price/cost analyst in the pricing 
directorate of the Army Contracting Command at Redstone 
Arsenal.

David C. Block, U.S. Air Force, won his award for contracting and 
procurement, as chief of contracting for Military Satellite Com-
munications. Block executed 172 contract actions valued at $1.74 
billion in support of space-based global communication.
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Saeed Emadi received the Achievement Award for informa-
tion technology. He was responsible for acquisi-
tion, modification, and sustainment of all Air 
Force information technology systems sup-
porting the Minuteman III weapon system, 
achieving a 99 percent ICBM alert rate.

The Life Cycle Logistics Achievement award was presented 
to Robert Levitt, who, as U.S. Navy 

program manager for air PMA-261 
Director of Logistics, focused his team 
on weapon system affordability and on 
developing continuous maintenance 

planning.
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Capt. Shane Gahagan, U.S. Navy, received the program man-
agement award. He led a diverse team of more than 1,200 as 

the E-2/C-2 program manager (PMA-231) for Program 
Executive Officer, Tactical Aircraft Programs. He was 

responsible for the $21 billion program’s cost, sched-
uling, and performance.

Clint Justin Govar received the award for systems planning, 
research, development, and engineering. He leads the 
advanced expeditionary power system development and 
fielding for the United States Marine Corps in the areas of 
battery technology, renewable energy development, fuel 
cell development, and portable power distribution.

Peter Manternach was the recipient of the test and evaluation 
Workforce Achievement Award. He is the lead survivability 
engineer for the United States Marine Corps, selected to 
fulfill the task of developing the Commandant’s No. 1 priority 
program—a military combat helmet capable of providing 
select small arms protection to reduce battlefield fatalities.
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Workforce Development Awards

Gold Award Large Organization
Space and Naval Warfare Systems Center Atlantic
Shown receiving the award from Mrs. McFarland is Christopher Miller, Senior Execu-
tive Service and executive director at the Space and Naval Warfare Systems Center 
Atlantic. The organization instituted a creative, thorough, and standardized program 
for all new hires and created a well-defined curriculum focused on mid-career leader-
ship development. It also provides executive coaching and mentoring to help advance 
employees. 

Gold Award Small Organization
Washington Headquarters Services (WHS) Acquisition Directorate (AD)
Above left to right: Edith Pierce, chief of staff, WHS/AD; Richard Selby, deputy director, WHS/AD; 
Mrs. McFarland; Linda Allen, director, WHS/AD; and William Brazis, director, WHS and deputy direc-
tor of administration and management. 
The organization created a Knowledge 
Management system that is used by 
all of its employees. It also created 
in-house training that focuses on 
dissecting the entire process 
of new contracts, and exposes 
novice employees to differing 
contracting types and varied 
customer bases through assign-
ment rotations.

Silver Award Large Organization
Missile Defense Agency (MDA)
Left to right: Sandra Rawdon, MDA deputy director for human resources; Mrs. McFarland; John H. 
James, Jr., MDA executive director; and Donna Davis, MDA director of human resources.
The organization concentrated on recruitment initiatives by creating the Missile Defense Career 
Development Program for entry-level talent and by focusing on virtual career fairs to increase 
exposure. It expanded opportunities for mid-career employees by increasing awareness of lateral 
career broadening opportunities and created 18 agency-specific, mission-critical career guides.
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Silver Award Small Organization
U.S. Special Operations Command (USSOCOM) Special 
Operations Research, Development, and Acquisition Center 
(SORDAC). Left to right: Theodore W. Koufas, director of re-
sources and analysis, SORDAC; Mrs. McFarland; James W. 
Cluck, director, SORDAC. The center’s SORDAC University 
is the central repository for all knowledge sharing across the 
organization. SORDAC also focuses on recruiting high-cali-
ber students and provides rotations for interns. In addition, 
it instituted an awards program to recognize contributions of 
individuals and teams demonstrating core values.

Bronze Award Large Organization
Naval Air Systems Command (NAVAIR) Test and Evaluation Group (AIR-5.0)
Left to right: Stephen Cricchi, director, Integrated Systems Evaluation, Experimentation and Test Department; Lori Jameson, NATEU 
program manager; Christina Crowley, AIR 5.0C Test and Evaluation chief of staff (now senior T&E Engineer for Integrated Warfare, Test 
and Evaluation Division); Mrs. McFarland; Leslie Taylor, director, Flight Test Engineering, NATEU chief of academics; Jennifer McAteer, 
NATEU deputy program manager; Gary Kessler, deputy assistant commander, Test and Evaluation/executive director, Naval Air Warfare 
Center, Aircraft Division. The group exhibits best practices in training and development through its Naval Aviation Test and Evaluation  
University, career broadening opportunities, and for sharing training strategies across the Test and Evaluation  
communities.

Bronze Award Small  
Organization
Medium Altitude Unmanned Aircraft Systems 
(MAUAS) Division, Air Force Life Cycle Man-
agement Center (AFLCMC/WII)
Left to right: Dr. Yvette Weber, deputy chief, 
MAUAS Division; Mrs. McFarland; Col. Christopher 
Coombs, chief of MAUAS Division; Maj. Russell 
Burks, chief, Director’s Action Group. The division 
supports the Air Force Academy Summer pro-
grams, alternate workplace arrangements, and risk 
management partnerships to ensure that research, 
development, and emerging technologies are 
brought to the warfighters.
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Competitive Prototyping 
A PMO Perspective

Capt. Paul Overstreet, USN  n  Bradley Bates  n  Duane Mallicoat

Overstreet is the F-35 Weapon System program manager and the former PMA-272 program manager, Bates 
is a DAU Mid-Atlantic professor of acquisition/program management, and Mallicoat is the DAU Mid-Atlantic 
Region associate dean for Outreach and Mission Assistance.

A  

common theme within today’s  
Department of Defense (DoD) acqui-
sition community is the importance of 
competition in reducing technical and 
cost risks, and in ensuring that a pro-
gram’s technology solution is mature 
enough based on where the program 
is located within the acquisition frame-
work. To emphasize how foundational 
the concept of competition is in today’s 
acquisition environment, a program’s



This text block will need to shift 
from left to right to accomodate 
the drop cap, but should remain 
24p9.6 in width. The second 
paragraph will revert to the body 
text style, and the bio text aligns 
with this text block. 
giam vullaor sustissed eum doloreros nostrud ero ero dio ent euipit, venisse 
dionsendre dunt at, volenis eum iriure feu feum vel et volutat.

Agnis alit aut aut volore eu faccums andrerci tat aut utat. Liqui tat ing exerilit 
nullaor percili quissi eugiam, sum duip enisim nit lorperos accumsa ndions 
el ullute tie commy nos deliquis augiam quat verostrud

lumsandit lum exercinibh et dolorti scincilis doloborer at. Ut pratis am, 
am, velisi bla feui eu faciduismod elessit wiscinci tem dipit vel in velFeum 
dolorper ipsustrud tat. Feugiam illamco nsequat.

  17 Defense AT&L: March-April 2013



Defense AT&L: March-April 2013  18

ability to “promote real competition” is one of the five major 
areas comprising DoD’s Better Buying Power initiative identi-
fied to improve organizational and program efficiencies.

While most acquisition professionals feel, fundamentally, that 
“competition” is important, what are the positives and chal-
lenges of adding competition as part of a competitive prototyp-
ing process in support of an acquisition strategy? To answer 
this question, we will look at the competition process from 
a sitting program manager’s (PM’s) perspective and discuss 
the aspects and impacts of a competitive prototyping process 
during a program’s Technology Development (TD) phase.

Our specific example is the Joint and Allied Threat Aware-
ness System (JATAS–AN/AAR-59) program within Program 
Management Aviation-272 (PMA-272) (Advanced Tactical 
Aircraft Protection Systems), part of the Naval Air Systems 
Command (NAVAIR) Program Executive Office for Tactical 
Aircraft (PEO-T) at Naval Air Station Patuxent River, Md. The 
AN/AAR-59 is an Acquisition Category (ACAT) IC program 
that recently completed a competitive prototyping TD phase 
between two contractors. The competitive prototyping pro-
cess resulted in a Milestone B decision and subsequent Engi-
neering and Manufacturing Development (EMD) acquisition 
phase contract being awarded in early third-quarter Fiscal Year 
2011. The AN/AAR-59’s Initial Operating Capability (IOC) 
date is 2015 onboard the MV-22 Osprey aircraft platform.

In the Beginning
The Counter/Counter Air Defense Initial Capabilities Docu-
ment (ICD) dated June 15, 2006, established the need to in-
crease the survivability of assault aircraft operating in hostile 
environments. In Fiscal Year 2007, the Chief of Naval Opera-
tions Air Warfare Division (OPNAV) N98 (Air Warfare Divi-
sion) executed an independent Analysis of Alternatives (AoA) 
to evaluate alternatives to meet the capability gap identified in 
the Counter/Counter Air Defense ICD. The AoA results deter-
mined that threat-warning technology was mature enough to 
proceed with an advanced Missile Warning System (MWS). 
Subsequently, OPNAV/N98 drafted a Capabilities Devel-
opment Document that designated the system as the AN/
AAR-59. The Department of the Navy approved the draft 
document to enter the Joint Requirements Oversight Council 
review process.

The JATAS team spent the summer of 2007 preparing pro-
gram documentation for an intended program initiation at 
Milestone B. In September and November 2007, the Under 
Secretary of Defense for Acquisition, Technology and Logis-
tics (USD[AT&L]) and the Assistant Secretary of the Navy 
for Research, Development and Acquisition (ASN[RDA]) 
released memos on prototyping and competition. Through-
out the spring of 2008, the program worked with PEO-T, 
ASN(RDA), and Deputy Under Secretary of Defense for 
Portfolio Systems Acquisition to design the architecture of 
a competitive prototyping Technology Development Strat-
egy (TDS). By the time the updated DoDI 5000.02 was re-

leased in late 2008, including a requirement for competitive 
prototyping, the program was already well under way with 
documentation and contracting plans for a competitive TD 
phase. The JATAS TDS was signed in December 2008, and 
in January 2009 the final Request for Proposal (RFP) for 
a competitive TD phase was released. In April 2009, then 
USD(AT&L) John J. Young Jr., concerned about the possibil-
ity of uncoordinated missile warning and countermeasure 
approaches on similar systems by each of the Services, is-
sued an Aircraft Survivability Equipment (ASE) Acquisition 
Decision Memorandum (ADM). This memorandum directed 
a more coordinated solution for missile warning and counter-
measures. The PMA-272 JATAS program was designated an 
Acquisition Category 1 (ACAT IC) special interest program, 
and the ASN(RDA) was designated as the Milestone De-
cision Authority. The ADM effectively endorsed the Navy 
Program Management Office use of competitive prototyping 
as part of its acquisition strategy.

TD Phase: the Heart of Competitive 
Prototyping
The JATAS program’s acquisition strategy determined that a 
16-month competitive prototyping TD phase would be used 
that included two prime contractors: Alliant Techsystems and 
Lockheed Martin. The effort would be managed via a cost-
plus, incentive-fee contract. Each prime contractor completed 
a System Requirements Review, a System Functional Review, 
and a Preliminary Design Review that resulted in an approved 
allocated baseline for its respective AN/AAR-59 design. In 
addition, both contractors completed prototype ground and 
flight tests, and modeling and simulation were used to predict 
system performance.

JATAS’s implementation of a competitive prototyping phase 
resulted in some intended and unintended consequences. To 
capture the positives and challenges that PMA-272 experi-
enced as an outcome of implementing a competitive proto-
typing phase, various program stakeholders were interviewed 
and program documentation analyzed to gain insight into the 
PMA-272 competitive prototyping phase. This resulted in a 
white paper in November 2010 that identified, from the gov-
ernment’s perspective, positives and challenges with respect 
to TD competitive prototyping during the AN/AAR-59 pro-
gram. A synopsis of these findings follows starting with the 
positives.

Positives
•	 Responsive Contractors: Though the program was not 

technically in a source selection environment for a TD con-
tract execution, the arrangement resulted in a “competi-
tive environment” additionally fostered by the government 
team. Both TD contractors were extremely responsive to 
the government during TD contract execution, allowing 
the program to maintain its aggressive schedule. Both con-
tractors were reluctant to exceed planned costs, even on 
cost-plus,  incentive-fee contracts, because of the percep-
tion of competition. The performance of each contractor in 



  19 Defense AT&L: March-April 2013

cost, schedule, and performance was to be an important 
discriminator in the next phase of the competition.

•	 Competitive Future Pricing: As a result of a competi-
tive prototyping effort, the program was able to award 
a Fixed-Price Incentive Firm (FPIF) contract for the 
EMD phase, an FPIF option for Low-Rate Initial Pro-
duction, and Firm-Fixed Price (FFP) options for the 
first seven full-rate production lots, as well as FFP 
options to purchase hardware and software data 
rights to enable future competition. Prices were 
formulated by contractors in a competitive envi-
ronment, resulting in the lowest possible cost to 
the government. Competing for production contract 
awards and purchasing the data rights are not typically 
affordable during a TD program.

•	 Technical Risk Reduction: Prototyping during the TD phase 
reduced technical risk for the AN/AAR-59 program. Both 
contractors, as a result of competition, made significant ef-
forts toward early integration of their designs. Early looks 
at hardware before Preliminary Design Reviews (and analy-
sis based on data collected during government prototype 
testing) increased government confidence in contractor 
assertions of predicted performance of the EMD designs. 
Prototype data from two separate approaches also allowed 
the AN/AAR-59 program to more accurately evaluate Tech-
nology Readiness Level. With all system performance being 
equal, the EMD and production contracts were able to be 
awarded based on total cost.

•	 Program Execution Risk Reduction: Dual contract execu-
tion in a competitive environment allowed the government 
team to observe in real time the effectiveness of the cor-
porate management systems, earned value performance, 
program management, and contract execution of the TD 
contractors. The government team was able to leverage this 
experience and insight to assess program execution risk for 
each contractor during the EMD source selection. Personal 
relationships were developed between the contractor and 
government teams, reducing the time required during EMD 
for the joint team to become effective. As a result, the teams 
developed a clearer understanding of areas that led to effec-
tive communication paths, roles, and responsibilities.

Additionally, both the AN/AAR-59 system and the govern-
ment’s technical team matured during the TD phase. The tech-
nical team had a chance to observe two technical approaches, 
exposing team members to greater technical insight compared 
with  monitoring a single development phase. As a result, the 
government team members felt they would be more effective 
during EMD because of this experience.

Also, a set of documentation core to the program was devel-
oped during the TD phase. These core program documents 
then could be leveraged into the development of other prod-
ucts such as the Acquisition Strategy, Systems Engineering 

Plan and the Test and Evaluation Master Plan supporting the 
EMD phase. Finally, there was the opportunity to collect sen-
sor data to support development of new algorithms. These 
data would have been required for completion of EMD, but 
waiting to collect them during EMD would have introduced 
additional technical and schedule risk much later into the pro-
gram’s acquisition life cycle.

Challenges
While there were positives associated with PMA-272’s JATAS 
competitive prototyping efforts during the TD phase, there 
also were some program challenges.

•	 Government Workload: Administering two TD contracts 
increased the government workload without a compara-
ble increase in team size, doubling the meetings, Contract 
Data Requirements Lists to review, and contract admin-
istration. The AN/AAR-59 government team executed 
eight major reviews (two each of Integrated Baseline Re-
views, System Requirement Reviews, System Functional 
Reviews, and Preliminary Design Reviews—instead of 
one each) in 13 months, while simultaneously prepar-
ing for EMD source selection and a Milestone B review. 
In addition, the Systems Engineering Technical Review 
events doubled the attendance requirements for senior 
engineering and logistics competency members to sit as 
board members and provide subject matter expertise. 
 
A case could be made for the necessity of three teams suc-
cessfully executing a competitive prototyping effort. To pre-
vent the government from inadvertently leveling the techni-
cal solution by having the same government team deal with 
both contractors, the AN/AAR-59 Logistics and Engineering 
disciplines built two teams to interface directly with each of 
the two vendors. The need for a third team immediately was 
evident to provide the link between the two, prepare for the 

Competing 
for production contract awards 

and purchasing the data 
rights are not typically 

affordable during a technology 
development program.
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milestone decision, and build the RFP for the follow-on for 
the EMD acquisition phase. The net effect of competitive 
prototyping was a large increase in workload for the JATAS 
Program Management Office team.

•	 Reduced Government Influence on JATAS Design: As a by-
product of the competitive environment in the TD phase, the 
government played a limited role in influencing the JATAS 
engineering design. To avoid “technical leveling” between 
the two TD contractors, the government team restricted 
itself to (1) ensuring the contractors fully understood the 
government’s requirements and intent, (2) ensuring the 
government fully understood each contractor’s approach 
to meeting the requirements, and (3) providing guidance 
about perceived risk if a particular approach might fall short 
of government requirements. Beyond that, the government 
explicitly did not provide specific technical direction or de-
sign solutions to the TD contractors. As a result, the gov-
ernment’s ability to influence the JATAS design early in its 
development was limited. Similarly, the government was 
limited in its ability to adopt good concepts from either TD 
contractor into its requirements because the JATAS specifi-
cation could not be changed for the benefit of one contractor 
over the other.

•	 Timing Issues With Gate Review Process/ Contract Gap. 
The Secretary of the Navy (SecNav) Gate Review Process 
(see Figure 1 on p. 21) did not optimally align with the TD 
competitive prototyping strategy as it did not allow execu-

Staying abreast, and, 
in some cases, ahead of 

emerging policy guidance 
can help a program team 

make progress in a changing 
environment.

tion of the EMD source selection in parallel with execution 
of the TD contracts. The result was a gap between the end 
of the TD period of performance and award of the EMD 
contract because the RFP for the EMD source selection 
could not be released until Preliminary Design Reviews 

were complete and the Capabilities Development Docu-
ment was signed, essentially at the end of the TD phase. 
The impact of this “gap” was an additional expenditure 
of funds to extend the TD contracts and, as a result, the 

program realized a schedule delay in starting the EMD 
phase.

•	 Workload Issues with DoDI 5000.02 and SEC-
NAVINST 4105.1B and Certification Requirements. 
The SecNav Independent Logistics Assessment 
process required a review of supportability plans 
prior to a single vendor down-select at Milestone B. 

This created a situation in which documentation from 
vendors could not be provided to assessors without 

nondisclosure agreements, and, in some cases, spe-
cial training due to the nature of source selection sensi-
tive materials. This resulted in an overarching Life Cycle 
Sustainment Plan being evaluated and not the initial 
product support strategies from the vendors, in effect 
tripling the workload of the logistics team in this area. 
 
In addition, the timing of the Independent Logistics As-
sessment was too late in the process to be truly effective. 
To restore a proactive stance to the assessment, it should 
be conducted prior to releasing the RFP instead of a pre-
scribed length of time prior to the milestone. Focusing only 
on the milestone resulted in passing the window of oppor-
tunity to influence the Statement of Work, Contract Data 
Requirements Lists, and all other associated deliverables 
(and their timing).

Lessons Learned
After looking at the positives and challenges associated with 
PMA-272’s competitive prototyping during the TD phase, sev-
eral lessons were learned from this experience. 

•	 The program did not have an established Acquisition Pro-
gram Baseline when the competitive prototyping policy 
guidance was released. Upfront and early communication 
with Navy and Office of the Secretary of Defense staff iden-
tified that this emerging policy would be applicable to this 
program. Close collaboration with the resource sponsor and 
policy authorities allowed the program to define a TD strat-
egy intended to meet the needs of all stakeholders. Staying 
abreast, and, in some cases, ahead of emerging policy guid-
ance can help a program team make progress in a changing 
environment.

•	 The standard process requirements of maturing a system 
through Preliminary Design Review will limit the number of 
contractor teams that can be effectively managed during 
competitive prototyping.

•	 The complexity and number of the system interfaces (inter-
nal and external) required to successfully field a system will 
limit the number of contractor teams that can be effectively 
managed during competitive prototyping.



  21 Defense AT&L: March-April 2013

•	 Competitive prototyping requires the government team 
to practice thoughtful engagement when dealing with the 
contractor team. The government team member must stop 
and think of the competitive environment before directing 
or responding to the contractor. This requires the govern-
ment team member to look at all decisions from multiple 
viewpoints. Hopefully, this will result in a more thoughtful 
response.

•	 The JATAS team felt that a single government team working 
to ensure its direction would not result in technical leveling, 
but would provide better and more balanced leadership than 
two government teams with strict firewalls.

•	 It is important to make sure the team agrees on how the 
competition will be conducted. The contracts and techni-
cal teams may have different views regarding how best to 
maintain a “level playing field.” To the program manager, 
procuring contracting officer, and technical team, play-
ing “fair” may consist of providing both teams the same  
information.

•	 When the program is to down-select from competitors, 
plan for the gap that will fall between the final demon-
stration/presentation and award of the follow-on contract. 
JATAS chose to have both teams continue on risk-reduc-
tion efforts.

•	 There is a price for competitive programming, and the pro-
gram will need sufficient funding.

•	 The maturity of the system specification going into a com-
petitive prototyping environment is extremely important 
as there potentially will be at least twice the number of 
requests for clarification. This increased workload will only 
further stretch already limited program resources.

Figure 1. Navy Gate Review Alignment with DoDI 5000.02 Phases and Milestones
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•	 The user community must be involved early and invested 
in helping create the system the warfighters need. The 
platform office provides the detailed information regarding 
the environment in which the system will be operated and 
maintained once it has been installed successfully.

•	 Logistics and Test and Evaluation are part of the technical 
team and should be invited to the engineering meetings 
whenever possible.

•	 When a program uses competitive prototyping during the 
TD phase and the EMD contract is to be Fixed-Price Incen-
tive-Firm, it can be difficult for the government team to have 
a meaningful dialogue with the contractor and provide tech-
nical direction and insight without causing “technical level-
ing” during TD or out-of-scope requirements during EMD.

Summary
Though the final chapter is yet to be written, the AN/AAR-
59 competitive prototyping effort appears to have been a 
technical success. But the savings and/or costs associated 
with resources and schedule are still unknown. High-risk TD 
programs should consider this prototyping strategy as a risk 
mitigation strategy. In addition, the competitive nature of the 
contracts forces the contractors to be responsive to cost, 
schedule, and performance during the system’s development. 

It is hoped that the sharing of PMA-272’s competitive prototyp-
ing positives and challenges may help future program manage-
ment teams as they make a determination to include competi-
tive prototyping in their acquisition strategy, and that the lessons 
learned can add to the proficiency of the process. 

The authors can be contacted at paul .ove rst reet@jsf. mil ,  
Duane.Mallicoat@dau.mil, and Bradley.Bates@dau.mil. 
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Big ‘A’ Systems Architecture 
From Strategy to Design: Systems Architecting in DoD

Chris Robinson

Robinson is a DAU professor of Systems Engineering at Fort Belvoir, Va.

As a Systems Engineering in-
structor at DAU, I have en-
gaged in a number of discus-
sions and debates, both in 
and out of the classroom, 
on architecture in systems 
acquisition. Over time, I 
began to see there was 
a real lack of consensus 
about the importance 
of architecture, how it 
fits in to the Defense 

Acquisition System (DAS), and how 
it relates to system engineering.
I, admittedly, had a somewhat narrow view of the subject when I first got 
into the acquisition business. I viewed architecture as simply an output of the 
design process. I understood architecture to be, simply, the block diagram 
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that depicted all the major components of a system and il-
lustrated how those components are logically or physically 
connected together. Certainly that block diagram was part of 
it, but as I worked in various engineering and management 
roles at different stages of the development life cycle, I started 
to see a bigger picture. I began to understand the importance 
of architecture as a discipline that goes well beyond that block 
diagram. 

DAU has afforded me the opportunity to learn more about the 
various perspectives on architecture and system architecting 
from colleagues, students, and the broader acquisition com-
munity. I also have had the opportunity to study the subject 
in more depth. 

My observation is that systems architecting in DoD is best 
understood from the perspective of the broader Big ”A” ac-
quisition enterprise that includes not only system developers, 
but strategy and policy makers, resource sponsors, and com-
bat developers. I refer to this framework as Big ”A” systems 
architecting. 

Systems Architecting As Design
Fundamentally, system architecting is part of the system 
engineering design process where decisions are made that 
significantly affect stakeholder needs and life-cycle costs. 
A system’s architecture defines the components of the 
system, the interfaces among those components, and the 
processes or rules that govern how the components and 

interfaces change over time. This definition, however, does 
not tell the whole story, nor does it capture the vital role 
that effective system architecting has in achieving success-
ful acquisition outcomes. During system development, the 
emerging structure of a system sets the baseline for the work 
to follow. Early life-cycle decisions that affect this emerging 
structure will have a large impact on the evolution of the 
system’s design, verification, production, sustainment, and 
disposal, and, therefore, a significant impact on the system’s 
life-cycle costs. Consequently, architectural decisions pro-
vide the basis for the detailed technical planning needed to 
effectively manage these life-cycle activities. The evolution 
of the technical plan will parallel the evolution of the behavior 
and structure of the system. 

Architecting is the part of the system engineering design 
process that involves decisions related to the behavior and 
structure of a system that are significant in achieving an opti-
mal balance among stakeholder objectives and total system 
cost. Systems architecting develops a deep understanding of 
the required system behavior that is traceable to an overall 
goal and achievable within established constraints. This un-
derstanding informs the thoughtful partitioning of the whole 
into constituent components, the definition of the relationships 
among these components, and the processes that govern how 
the structure and relationships among system components 
change over time. Architects set the boundaries of the system, 
define the system’s relationship with the larger context (i.e., 
system of systems or business enterprise), and provide focus 

Architectural descriptions facilitate the 
systems engineering design process by 
capturing the evolving system technical 
baseline in models that describe the system from various perspectives at successive levels of development 
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for detailed component-level engineering. This partitioning fa-
cilitates collaboration by helping stakeholders visualize emerg-
ing solutions from their unique perspectives, helps systems 
developers get a handle on complexity, and supports analytical 
activities used to evaluate and assess system performance. 

Figure 1 illustrates the relationship of the systems engineer-
ing design process to architectural descriptions that are both 
artifacts of and inputs to the process. Architectural descrip-
tions capture the results of each step in the process, but also 
set the stage for subsequent steps. Composing architectural 
descriptions is a discovery and learning process that helps 
drive the iterative refinement of a system’s high-level design 
as steps in the systems engineering process are repeated to 
converge to a solution.

Systems Architecting As Art With Engineering
The transformation from strategic objectives to the structure 
of a system solution often is characterized by great complexity. 
This complexity is driven by myriad competing stakeholder 
concerns as well as technological and environmental chal-
lenges. Thus, the architecting process depends as much on 
the “artistic talents” of the architects involved as it does on 
their engineering acumen. The architecting process makes 
extensive use of heuristics (“rules of thumb” based on lessons 
learned from experimentation and experience) and judgment 
in order to deal with complexity, and places less emphasis on 
engineering analysis to decide on the best approach (see The 
Art of Systems Architecting by Mark W. Maier and Eberhardt 
Rechtin for a more in-depth 
discussion on the use of heu-
ristics in architecting systems). 
Understanding and defining 
the problem to be solved, ap-
plying experience and lessons 
learned, balancing the needs 
of all stakeholders, evaluating 
alternative approaches, and 
choosing the best way forward 
constitute a highly creative, 
artistic process. The creative 
aspects of systems architect-
ing require architects to be ef-
fective communicators and to 
possess a sound understand-
ing of the technical landscape 
(i.e., knowledge of technical 
standards and certification re-
quirements, knowledge of the 
relevant engineering domains, 
and knowledge of enterprise-
level rules and processes). This 
thoughtful aspect of systems 
architecting, with its applica-
tion of heuristics and ”soft” 
engineering, is necessarily 
complemented by the rigorous 
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”hard” engineering analysis required to evaluate architectural 
decisions and assess the performance of alternatives.

Systems Architecting As Modeling
In addition to its artistic nature, the architecting process is 
characterized by its use of modeling. Models serve as the 
canvas on which the systems architecting process is realized. 
Modeling helps architects think about, understand, and pres-
ent the system of interest. Each step in the systems architect-
ing process is captured in a set of models that organize under-
lying architectural data so as to clearly describe a solution from 
various perspectives. Architects, engineers, and managers 
use these architectural descriptions to plan for and manage 
subsequent development efforts and to communicate techni-
cal information to stakeholders. Models can be documents, 
spreadsheets, dashboards, block diagrams, or other graphical 
representations that serve as a template for organizing and 
displaying complex information in a more comprehensible 
format.

When data are collected and presented as a “filled-in” model, 
the result is called a view. The Department of Defense Ar-
chitecture Framework (DoDAF) provides a standard set of 
building blocks and conventions for capturing architectural 
data and presenting those data in various formats that target 
specific perspectives or concerns. The DoDAF defines a set of 
templates (DoDAF-defined models) that, when filled in with 
solution-specific architectural data, provide a completed ar-
chitectural view. Logically organized collections of views are 
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referred to as viewpoints. A set of viewpoints related to a spe-
cific system solution is collectively called the architectural de-
scription of that system.

Figure 2 describes the relationship among a system, its ar-
chitecture, and the description of the architecture. A system 
can support one or more missions, but each system is un-
derstood to have just one architecture. This architecture can 
have multiple architectural descriptions, and those archi-
tectural descriptions typically conform to an architectural 
framework. An architectural framework defines a set of 
models (standard templates), views (filled-in models), and 
viewpoints (logical groupings of views) that can be used 

to capture and present architectural data in standardized 
or custom formats. Architectural frameworks like DoDAF 
typically define a set of fundamental building blocks—an 
architecting ”vocabulary”—that provides the basis for 
composing architectural views. The building blocks are the 
primitive elements and rules used to create architectural 
views in much the same way the Periodic Table of Elements 
is used to describe the structure of chemical compounds 
and chemical processes. The DoDAF Meta-Model (DM2) is 
the ”vocabulary”’ of DoDAF. A meticulously defined, com-
prehensive set of basic modeling elements like the DM2 
is necessary to ensure that architectural descriptions are 
standardized down to the data element level, and, as a re-
sult, portable between modeling tools and easily commu-
nicated and understood across organizational boundaries. 
This aspect of architecting is especially important with re-
gard to interoperability requirements and interoperability 
design for systems that exchange information with other 
systems within an enterprise like DoD. This is why, as a mat-
ter of policy, the mandatory Net Ready Key Performance 
Parameter (NR-KPP)—a mandatory KPP that helps DoD 
ensure systems are interoperable—is elaborated for each 
system through the development of DoDAF-compliant ar-
chitectural descriptions. 

In my experience, too often the acquisition community fails 
to integrate architecting activities into its plans efffectively. 
Architecture is viewed as a retrospective chore used only to 

document what has already been decided. The production of 
architectural descriptions frequently is treated as a “check in 
the block” required to get past the next major program deci-
sion review.

Instead, program offices and the broader acquisition com-
munity must look at architecture (or systems architecting) 
as a proactive endeavor. This proactive endeavor leverages 
modeling as a learning and discovery process vital to systems 
acquisition, enabling the sound decision making required to 
successfully transform strategic objectives into system so-
lutions. I believe the right approach for the acquisition com-
munity is to focus on architecture and architecting as a dis-

cipline essential to the system engineering and management 
processes, and also to recognize that, in DoD, the application 
of this discipline actually goes beyond the boundaries of the 
acquisition program management office (PMO) and DAS, and 
is a process that includes the broader acquisition enterprise.

Big ”A” System Architecting in DoD
The DAS is responsible for managing development, produc-
tion, and sustainment of systems and for doing the technical 
planning that supports these activities. Accordingly, it might 
make sense that the DAS (or acquisition program manager) 
also controls the systems architecting process, and that this 
process proceeds in a linear fashion, starting with a set of 
stakeholder requirements and ending with an architectural 
description of a solution that provides the basis for the de-
tailed design work to follow. However, I believe this is too 
narrow a perspective.

Certainly, the DAS plays a leading role in the architecting of 
defense systems, but I believe a broader perspective is needed. 
My observation is that the systems architecting process in 
DoD transcends the DAS and involves the other major DoD 
decision supports systems—the Joint Capabilities Integra-
tion Development System (JCIDS); the Planning, Program-
ming, Budgeting, and Execution System (PPBES); as well other 
strategic operational-level planning and decision activities. 
This holistic enterprise view of the architecting process for 
complex weapon and information systems sees a process that 

Early life-cycle decisions that affect this emerging structure will have 
a large impact on the evolution of the system’s design, verification, 
production, sustainment, and disposal, and, therefore, a significant 

impact on the system’s life-cycle costs. 
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cuts across organizational boundaries and is characterized by 
a high degree of concurrency among its constituent stages 
(see Figure 3). 

Accordingly, systems architecting, in light of this broader per-
spective, involves Resource Sponsors and Strategic Planners 
(responsible for setting the strategic context and allocating 
resources), Combat Developers (responsible for operational 
or mission viewpoint), as well as System Developers (respon-
sible for developing the materiel or technically focused system 
viewpoint). As shown in Figure 3, I refer to this process as Big 
“A” systems architecting to reflect the cross-organizational in-
volvement and its enterprise-wide characteristic. By this con-
vention, the piece of the process that falls under the purview of 
the DAS and focuses on the technical/technological aspects of 
systems architecting, rather than the strategic and operational, 
can be thought of as Little ”a” systems architecting.

Figure 3 is in relation to the early acquisition life-cycle phases 
and depicts the concurrency that exists among the stages. 
What this concurrency suggests is that lower-level architec-
tural definition—the more technically focused stages man-
aged by the DAS—in reality begins to emerge even before the 
outcome of higher-level architectural artifacts are fully estab-
lished and base lined. The nature and degree of concurrency 
will vary from program to program, but I strongly believe the 
effectiveness of cross-organizational collaboration during this 
highly concurrent Big “A” architecting process substantially 
influences acquisition outcomes.

In short, the idea of Big “A” Systems Architecting in DoD sug-
gests that the decisions on how to partition a system, connect 
those parts, and define the processes and rules that govern its 
evolution are the results of a highly concurrent process that in-
cludes the range of activities from modeling and documenting 
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department-level strategic goals to the development of models 
that describe system solutions from an operational, functional, 
physical, and technical perspective. These models, as they are 
developed, provide the foundation for communication among 
stakeholders, drive analyses that support key decision mak-
ing, and provide the basis for the detailed technical planning 
required to efficiently and affordably execute an acquisition 
program.

The significance of the Big ”A” systems architecting perspec-
tive is that it reveals opportunities to improve the overall 
acquisition process. I believe the biggest opportunities rest 
with the institutionalization of emerging modeling method-
ologies such as Model Based Systems Engineering (MBSE) 
and modeling standards such as Systems Modeling Language 
(SysML). These tools have great potential to facilitate col-
laboration and improve the productivity and efficiency across 
the Big “A” systems architecting stages in the early acquisi-
tion life-cycle phases. Ideas on the application of MBSE and 
SysML to Big “A” systems architecting and the potential ben-
efits to acquisition outcomes are planned to be the subject 
of a future article.

Summary and Conclusion
Systems architecting is part of the systems engineering de-
sign process that results in the partitioning of a system into 
components, the defining of interfaces among those compo-
nents, and the processes that govern their change over time. 
This is a critical step in the acquisition of a system since it 

sets a framework and provides a roadmap for all the work 
that follows. More important is that systems architecting 
supports the holistic perspective of systems engineering and 
combines the art of balancing stakeholder concerns with the 
rigorous use of engineering analysis to handle complex prob-
lems that require a system solution. The systems architecting 
process is captured in models—architectural descriptions—
that describe the system from various perspectives related 
to stakeholder concerns. Systems architecting is a learning 
process that leverages models and modeling to understand 
and define problems, communicate alternative solutions, 
support analysis, and ultimately capture the high-level de-
sign of a system. In DoD, this process extends beyond the 
DAS and involves the other major DoD decision-support 
systems (JCIDS, and PPBE) as well as decision making at 
the strategy and policy level. This cross-organizational, Big 
“A” systems architecting process is characterized by a high 
degree of concurrency where, early in the system life cycle, 
lower-level system and technical views of candidate solutions 
begin to emerge in parallel with the higher-level strategic and 
operational perspectives.

Emerging modeling methodologies present an opportunity 
for DoD to improve collaboration and productivity during the 
concurrent evolving stages of the Big “A” systems architecting 
process, and this can contribute to better acquisition decisions 
with concomitant improvement in acquisition outcomes.  

The author can be contacted at Christopher.Robinson@dau.mil. 
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Much of the weaponry now used by the U.S. military—advanced 
warplanes, drones, smart bombs, autonomous vehicles—is driven 
by software. In the future, the capacity of the Department of De-
fense (DoD) and the military commands to defend our country 
will depend more on their ability to develop the best software 

rather than on the physical design chosen for the weapons. Like it or not, the 
DoD now is in the software business.
As one Air Force general makes clear, the military forces and DoD have reached their limit on improving the ca-
pabilities of our warplanes and other weapons systems by simply changing their physical design. “The B-52,” the 
general explains, “lived and died on the quality of its sheet metal. Today our aircraft will live or die on the quality 
of our software.”

This increased software demand reflects the DoD’s need for advanced operational capabilities and requirements. 
In the future, fighter jets will have to be even faster, more maneuverable, with split-second response. Drones and 
other remotely piloted aircraft will require greater accuracy and controllability. GPS-guided smart weapons will 
need more advanced software, continually updated, to remain smart. 

As software has become more important, the DoD has begun to see it as a strategic weapon on which its 
success relies. But to shift emphasis from hardware to software, the DoD must change its perspective, 
processes, and capabilities if it is to avoid the increasing costs of developing, modernizing, and sustaining  
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software. So far, this effort, while seeing some suc-
cess, has been plagued by failures, cost overruns, pro-
gram delays, and cancellations. Look at the following 
two programs, for example:

F-35 Joint Strike Fighter. The F-35 already has cost the 
DoD billions of dollars and has surpassed its delivery 
date by several years. No definite timeline is yet set for 
when the Navy, the Air Force, or the Marines will receive 
a fully operational version of the plane. In the meantime, 
costs continue to rise. The Pentagon recently confirmed 
the F-35 program’s estimated development and sustain-
ment costs are likely to be $1 trillion over the aircraft’s 
50-year projected life. 

These skyrocketing costs and delays are caused, in part, 
by the overall size and complexity of the F-35’s software. 
When the JSF first was tested in late 2006, the esti-
mated number of operational source lines of code was 
about 6.8 million. Recent estimates put the operational 
plus support lines of code at approximately 24 million 
(see Figure 1, on p. 32).

Expeditionary Combat Support System. In Decem-
ber 2012, the Air Force canceled this system after 8 
years of development and costs of more than $1 billion. 
The software program, designed to manage Air Force 
logistics, required comprehensive change to the “pro-
cesses, tools, and languages of all 250,000 people in 
our business at once,” according to Air Force director 

of transportation Grover Dunn. The program was can-
celed when this change became unmanageable, leaving 
the Air Force to rely, in part, on its outdated 1970s-era 
logistics systems.

In June 2012, the Air Force Scientific Advisory Board 
released a report that highlighted the growing role of 
software in sustaining aircraft for the long term and 
noted that software’s utility and complexity have grown 
faster than the Air Force’s ability to address it across 
a system’s life cycle. So while hardware sustainment 
costs will decrease as the USAF reduces the number of 
aircraft, software sustainment costs will not decrease 
because a weapon system generally needs the same 
software sustainment, whether it is a fleet of 10 aircraft 
or 1,000 aircraft.

As the DoD, the military, and their contractors attempt 
to build needed software capabilities into our weap-
onry, they must contend with increasingly complex 
system requirements and a shrinking budget. This 
challenge makes the transition to software extremely 
difficult for modernizing systems and managing sus-
tainment. 

The challenge appears even more daunting when one 
considers the technological, programmatic, and enter-
prise barriers that, over the next few years, will impact 
the already dynamic defense and software landscape. A 
few of these many barriers are the following:
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•	 Application of open architecture paradigms
•	 Management of self-healing software
•	 Development of a cyber warfare strategy 
•	 Exploration of mission adaptable programs
•	 Introduction of fully autonomous vehicles

Regardless of the magnitude of this challenge and its barriers, 
the overriding considerations must be around software afford-
ability. Few would doubt that together the DoD, the military, 
and their contractors have the capabilities to develop the soft-
ware-driven weaponry needed for future combat. But can they 
develop and maintain this software in an affordable manner? 

As the role of software continues to grow, the DoD must drive 
savings and efficiencies in the way its software is designed 
and maintained, ensuring that needed savings are realized 
and performance is preserved. Bringing about these objec-
tives requires the mastery of four critical areas: architecture, 
commercial software, software should-cost analysis, and  or-
ganic software sustainment.

Architecture
To achieve the best advantage from its software architecture, 
the DoD must address two key issues at the start of the design 
and planning process and then reassess them throughout the 
maintenance phase. The first issue is how to design the archi-
tecture to deliver the performance and capability needed. The 
second is how to develop that architecture to be sustainable 

and drive effective maintenance 
programs and costs going for-
ward. 

Designing software architecture 
against specific capabilities has 
tight restrictions since many 
DoD applications cannot toler-
ate compromise on the ability of 
a weapons system to perform 
its objectives. However, several 
architecture choices are avail-
able for reducing the costs of 
achieving that capability, while 
also providing cost-effective 
maintenance and enhance-
ments. For example, the ease or 
difficulty of enhancing or modi-
fying a weapons system’s soft-
ware is strongly linked to how 
integrated and tightly coupled 
the architectures are designed. 
By starting with a modular and 
loosely independent design, the 
DoD can perform maintenance 
and enhancement efforts more 
cost efficiently.

Rather than select a tightly cou-
pled and integrated architecture, which requires more effort 
to develop and maintain across the software development life 
cycle, the DoD could select a federated, open, or open-feder-
ated architecture. A federated architecture’s overall effort and 
associated costs of software design are half or less than those 
of an integrated architecture. With open architecture’s ease in 
adding, upgrading, and swapping components that conform to 
agreed-upon standards, developers across multiple contractors 
can work at the platform level to achieve reduced efforts and 
costs. Combining the first two approaches into an open-feder-
ated architecture leads to an even greater level of efficiency and 
cost savings, while encouraging development teams to modu-
larize their code and compartmentalize their efforts.

Commercial Software
The custom software traditionally used by the DoD is both 
expensive and time consuming to develop, especially when 
compared to software developed by the private sector for 
commercial uses. For this reason and others, the DoD is turn-
ing to commercial software for noncritical, and some critical, 
applications. As a result, it is instilling both battlefield and sup-
port systems with the latest capabilities at a cost significantly 
below that delivered by custom software.

Besides lower cost and  shorter time to develop, commercial 
software offers the DoD several advantages for modifying or 
retrofitting existing platforms into weapons systems for the 
future. For example, with it, the DoD can do the following:
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•	 Adopt proven best practices that are already free of poten-
tial problems.

•	 Achieve cost-effective, faster development by relying on a 
large pool of experienced developers who may be between 
50 percent and 100 percent more productive than those 
proficient with DoD custom development standards.

•	 Obtain new technology that offers more advanced capability 
and increased performance—technology made possible by 
the wider range of tools for coding applications now avail-
able for commercial software developers.

•	 Capitalize on the continual maintenance of commercial soft-
ware to gain new capabilities with each software release as 
well as a faster, more coordinated refresh strategy.

•	 Coordinate upgrades across weapons platforms by using 
the common architectures, code, and maintenance efforts 
offered by commercial software.

While the DoD can significantly benefit from using commer-
cial software, its ability to both recognize the shift away from 
custom hardware and to manage the vendors and solutions 
making it possible will be critical over the next decade. In addi-
tion, it will need to determine the right balance between relying 
on contractors to drive innovation and using the government’s 
own organic resources to perform standard maintenance. 

Software Should-Cost Analysis
Given the complexity of most software development efforts, 
it’s not surprising that even those who are experts at estimat-
ing hardware-related efforts often struggle to correctly gauge 
and manage software development costs. Their inaccurate 
estimates often prove to be costly in time, money, and lost 
capabilities.

Estimating total software costs for weapons 
systems is far more complex than for typical 
commercial projects, which seldom are com-
pleted within budget or provide promised 
functionality. Military cost and schedule over-
runs often result from a poor estimate of the 
software development effort and complexity. 
Nevertheless, senior DoD and military lead-
ers stress that they can accurately estimate 
the required work and cost by using standard 
techniques of software effort and cost mod-
eling and, thus, can avoid the overruns often 
associated with software development.

Within the DoD, as in private enterprises, a 
software should-cost review can provide a bet-
ter estimate than that achieved without such an 
analysis. A should-cost review—which enables 
everyone involved to question the traditional 
ways of doing business and to improve value-
chain efficiency— offers important advantages. 
It can save the DoD millions of dollars on key 
projects by estimating costs more accurately 
for the software capabilities being produced, 
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Figure 2. Software Should-Cost Modeling Identifies 
Significant Potential Savings

integrated, and tested. Additionally, it can break the cycle of 
history-based cost estimation and improve transparency and 
affordability—making clear what the costs of a program should 
be in an efficient, highly competitive environment.

Furthermore, this win-win proposition for both the DoD and its 
suppliers is a valuable tool for reducing costs without eroding 
supplier profits or cutting capabilities. 

Of course, the DoD cannot save money merely by conduct-
ing a should-cost analysis. Instead, it must incorporate the 
review’s results and implement its key initiatives to bring about 
expected savings. That’s why, to make sure the review is not 
just a theoretical study, a successful should-cost analysis in-
cludes a detailed action plan with specific milestones for re-
evaluation and an aggressive implementation mindset. It also 
contains the following five actions for delivering accelerated, 
maximum benefits.

Bring best practices to bear. The should-cost analysis must 
be approached with an aggressive attitude for making changes 
and moving beyond the status quo. Ask “What if?” and “Why 
not?” Then ask these questions over and over again. Find the 
best practices that can be adopted for a competitive environ-
ment. Focus on comparable and relevant benchmarks as well 
as determining the most efficient cost-to-deliver program  
requirements.

Perform a rigorous analysis. Acquire an in-depth understand-
ing of the root-cost drivers and efficiency potential for supply 
chain, manufacturing, program management, overhead, and 
other major areas. Detail the savings potential to support the 
conclusions and drive tangible actions.
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Establish the right incentives. The proper incentives—those 
that benefit both the government and its suppliers—will in-
spire workers to challenge the status quo and act with ap-
propriate urgency. Therefore, set up incentives to encourage 
performance that improves suppliers’ profits while lowering 
government costs. Seek a collaborative effort to better achieve 
the best results. 

Translate opportunities into tangible action. Convert cost-
management opportunities into realistic action plans with 
clear timelines and responsibilities. Use multiple cost-cutting 
approaches, such as negotiation, investment, joint-process 
improvement, and contract restructuring.

Track performance against the cost-reduction plans. Imple-
ment a target assurance program to identify cost-reduction 
targets and milestones. Review progress regularly to under-
stand performance slips and ensure that mitigation steps are 
in place. Make sure progress is transparent, credible, and well 
managed.

Since a should-cost analysis provides insight into cost drivers 
and forces accountability (especially across contractors and 
suppliers), it offers a tangible value proposition for avionics 
software development. With it, the DoD can shed light on the 
development process, isolate opportunities at the subcompo-
nent level, increase the fact base for negotiation—and reduce 
the long-term cost of software development by 15 percent to 
45 percent (see Figure 2). On the F-22 increment 3.2A pro-
gram, according to a recent DoD Better Buying Power fact 
sheet, the Air Force successfully identified and implemented 
cost-saving initiatives of 15 percent (equaling $32 million) to 
address areas in the software development process that were 
above industry benchmarks.

Organic Software Sustainment 
With software’s growing importance in weapons development 
and design, software maintenance has taken on a greater role 
in the post-development work needed to enhance and sustain 
weapons platforms. This work can be done far less expensively 
by a stable organic sustainment organization than by primary 
contractors—in part because wages and overhead are lower, 
and payback periods are fewer than 5 years. Such cost-cutting 
opportunities can be found in a number of programs, as the 
following projected savings illustrate:

•	 Operational programs, 25 percent
•	 C4I (command, control, communications, computers, and 

intelligence), 25 percent
•	 Ground systems, 20 percent
•	 Training systems, 20 percent
•	 Diagnostics and repair, 25 percent

For the DoD to achieve these savings, much of the contrac-
tor sustainment efforts must be supplemented with more 
cost-effective and efficient government-led sustainment. This 
approach—which follows a recent mandate that much of the 

sustainment be done in-house to ensure captive capacity during 
war—will enable the government’s organic resources to focus on 
updating the many legacy platforms now undergoing service-life 
extension programs. Equally important, it will give contractors 
the freedom to concentrate on modernizing to keep pace with 
rapid advances in sensor and weapons technology.

Data rights. If the DoD is to increase its in-house software 
maintenance, the government must have the appropriate 
rights to the data and all appropriate personnel must be capa-
ble of using them. Achieving these objectives requires that (1) 
the government earmarks as a critical expenditure the fund-
ing needed for data rights acquisition, (2) the DoD increases 
software data-rights training for all appropriate personnel so 
they understand the use and relevance of these rights, and (3) 
the DoD confirms that all acquired data and data formats are 
usable throughout the system’s life.

Skills. Furthermore, the DoD must give its organic resources 
the capacity and skill to conduct tomorrow’s sophisticated 
sustainment activities. Are these resources ready for the 
challenge? They probably are more ready than is typically as-
sumed. But to find out, the DoD should evaluate their potential 
and their organizational readiness to accept future workloads. 

Also, DoD should create a capability roadmap that includes 
plans for building out the specific skills required over the next 5 
to 10 years and details the organic actions needed to maintain 
the weapons systems. Such a roadmap would govern sched-
ules and priorities and ease the transformation required to 
meet crucial software maintenance goals. 

Organic software sustainment organizations are likely to need 
several key in-house skills over the next 10 or so years if they 
are to succeed in developing and supporting the critical work of 
the future. Besides continuing their work (in some instances) in 
test stand and control, and verification and validation, they will 
need the ability to handle advanced work in operational flight 
programs, advanced ground control stations, and command 
and control systems. The DoD will need software architec-
ture, design, and engineering skills, and will have to use them 
earlier in the software develop life cycle. And it will need new 
skills in requirements analysis, functional design, and software 
architecture. 

As software becomes the driving force behind most weapons 
systems, and the DoD shifts its emphasis away from hardware 
design, the department is challenged to find the best, yet least 
expensive, way to develop and sustain its software. By master-
ing the four key areas of architecture, commercial software, 
should-cost analysis, and organic sustainment, the DoD can 
achieve this transformation more efficiently and can deliver 
modern software-powered weapons systems to our armed 
forces more affordably. 

The authors can be contacted at christian.hagen@atkearney.com and 
jeffrey.sorenson@atkearneypsds.com.
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‘Technical Debt’ in the Code
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It is time that “Technical Debt” assessment and measure-
ment be recognized in defense acquisition and procure-
ment and that its anticipation, avoidance, and elimina-
tion be incentivized. Accomplishing this is essential to the 
sustainability of the defense software industry. Technical 

Debt enthusiasts are themselves in technical debt regarding 
its definition. It is time to put a finer edge on this definition and update it. The early, archaic, and 
somewhat awkward definition, introduced by Ward Cunningham in 1992, is, “Not quite right code 
which we postpone making right.”

Instead, I suggest the following definition: Technical Debt is the organizational, project, or engineering neglect of 
known good practice that can result in persistent public, user, customer, staff, reputation, or financial cost. 

Scope of Technical Debt
The current scope of Technical Debt as a metaphor for the consequences of neglect in software engineering and 
management is somewhat old-style and certainly programmer-centric. This scope of Technical Debt from the view-
point of the programmer is one of software components, code and test activities, and static analysis. However, the 
neglect for which the project and enterprise will pay in terms of interest on the debt includes systems and software 
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engineering and management, systems and systems of sys-
tems, iterative life cycle model dynamics, dynamic analysis, 
and finite word effects. So, clearly, the scope of Technical Debt 
must be elevated.

Technical Debt is an interesting metaphor. Its utility lies in its 
simplicity and ease with which complex software planning and 
technical issues can be framed for executives and managers 
who may lack the technical background to engage these issues 
firsthand. This shorthand method of framing complex prob-
lems leads to loss of underlying detail that can restrict or mis-
direct the identification, analysis, and resolution of software 
planning and technical issues among those who do possess 
the technical background to engage these issues firsthand.

For starters, Technical Debt involves more than the technical 
and engineering dimension; it also involves software engineer-
ing process and management.

The success of large-scale software intensive systems largely 
depends on the engineering, management, and process ca-
pabilities, people, practices, methods, and tools of the enter-
prise charged with the requirements determination, design, 
development, testing, fielding, and sustainment of systems 
and systems of systems. Within any organization, these ele-
ments of success are in various stages of maturity, and their 
evolution and alignment may become the source of strategic 
software management and continuous process improvement. 
At any time, these gaps can be referred to as Technical Debt 
when they result in persistent costs and risks to reputation, 
economics, mission, or competitiveness.

When these gaps are neglected, whether undiscovered or 
consciously ignored, Technical Debt may be incurred.

Technical Debt, then, is the organizational, project, or en-
gineering neglect of known good practice that can result in 
persistent public, user, customer, staff, reputation, or financial 
cost. Shortcuts, expedient activities, and poor practice contrib-
uting to the initial product launch or initial operational capabil-
ity often are cited as justifiable excuses in taking on Technical 
Debt. But, in truth, most Technical Debt is taken on without 
this strategic intent, without even knowing it, and without the 
wherewithal in capability or capacity to do the job right.

In any event, as the twig is bent so grows the tree, and the 
weight of accumulated Technical Debt immediately and con-
tinuously extracts its cost on the organization. 

Sources of Technical Debt
Technical Debt is considered written off only when it is elimi-
nated. Draining the swamp depends on understanding and 
aligning the sources of Technical Debt in management, engi-
neering, and process.

Sources of Technical Debt in engineering involve neglect in ap-
plication domain understanding, requirements determination, 

system and software architecture, iterative multilevel design, 
staged incremental development, software development life 
cycle, programming language, middleware, operating system, 
network interface, and software development environment.

Sources of Technical Debt in management involve neglect in 
requirements management, estimating, planning, measure-
ment, monitoring and controlling, risk management, process 
management, team innovation management, supply chain 
management, team building, personnel management, and 
customer relationship management.

Sources of Technical Debt in process involve insufficient evi-
dence of explicit goals and readiness to perform, insufficient 
accountability based on work responsibility matrix, insuffi-
cient planning of design levels and staged increments, and 
insufficient planning, management, and control of software 
product releases.

Some argue that Technical Debt should be limited to inten-
tionally deferred work as though incurring Technical Debt is 
a calculated risk. However, in the heat of battle on a project 
looking for shortcuts to meet cost and schedule, there is no 
calculation. There is only expediency.

Suppose there was a calculation. What would it look like?

Would it accord a cost benefit for rework of deferred effort? 
No, doing it right the first time is more cost-effective. Doing 
it later, perhaps with less skilled personnel, may mean doing 
it yet again and again.

Would it accord a cost benefit if the rework of deferred effort 
was never needed at all? Yes, uncertainties that a calculated 
risk might consider include banking on the possibility that the 
initial effort will become a throwaway prototype or that the 
demand for modernization will overtake the project before 
the rework of deferred effort is performed.

Would it accord a schedule benefit if function were postponed 
or some functionally equivalent shortcut were adopted for the 
moment? Yes, doing less work should take less time.

Would it accord a schedule benefit if “going fast” entails aban-
doning the organization’s standard of excellence in disciplined 
software engineering and drifting into a stream of conscious-
ness, ad hoc hacking style of programming? No, the ad hoc 
programming style will result in a higher defect rate that will 
impact testing and fielding. Ad hoc programming does not 
deliver superior results with respect to cost, schedule, quality, 
and performance. Delivering on these attributes takes engi-
neering. So when thinking about “going fast,” it may actually 
pay to go slow.

For those who reserve Technical Debt for intentional defer-
ment of effort, there may be a sort of pride in going against the 
grain of good, disciplined software engineering practice—as if 
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their superior skills will permit them to dodge a bullet of some 
kind during development, only to patch up the situation later 
when the coast is clear. In my experience, the coast rarely is 
clear, the rework is ignored or gets done later by less skillful 
people, and the interest paid and higher cost to fix later defeat 
competitiveness.

Another category of Technical Debt is not intentional and cen-
ters around the “neglect of known good practice.” Perhaps 
some feel neglect is too harsh a term; perhaps others reserve 
Technical Debt for intentional deferment of effort. In either 
case, the result is deferred work with consequences that ex-
tract an ongoing cost and the postponed elimination  of which 
will cost more than doing it right the first time. 

Technical Debt from all sources needs to be on the table when 
the full cost of rework is weighed against the cost of additional 
functionality or the cost of a modernization program.

Technical Debt, Triggers, and Analytics
Technical Debt is the organizational, project, or engineering 
neglect of known good practice that can result in persistent 
public, user, customer, staff, reputation, or financial cost. When 
adopted, Technical Debt becomes the hole in your canoe. Each 
gallon of water bailed incurs additional cost. Each gallon of 
water not bailed adds to the sluggishness of the operation. 

Technical Debt refers to postponed or deferred work, whether 
by intent or by neglect. Incomplete or shoddy work extracts 
a persistent cost on ongoing software operations. In addition, 
corrective rework costs more than doing it right the first time. 

Source Trigger Condition Action
Management M1. 

Prioritized goals
Where schedule or cost is accorded priority over 
defect free delivery

A Technical Debt conditioning 
trigger is set.

M2. 
Organization levels

Where the software function is separated from 
program management by two or more levels

A Technical Debt conditioning 
trigger is set.

M3. 
Schedule

Where the number of months planned is less 
than the estimated month at completion

A Technical Debt conditioning 
trigger is set.

M4. 
Cost

Where the budget at completion is less than the 
estimate at completion

A Technical Debt conditioning 
trigger is set.

M5. 
Milestone completion

Where the completion schedule for any 
milestone completion planned date is replaced 
with a replanned date

A Technical Debt conditioning 
trigger is set.

M6. 
Headcount and effort

Where overtime, off-the-clock time, and 
personnel turnover rate is trending upward

A Technical Debt conditioning 
trigger is set.

M7. 
Frequency of release

Where the frequency of release is daily or 
weekly

A Technical Debt conditioning 
trigger is set.

Total Multiple Technical Debt 
conditioning triggers are set.

Table 1. Technical Debt: Management, Trigger, Condition, Action

Technical Debt typically is viewed as a problem to recover from 
once it has occurred. However, a better strategy is systemati-
cally to anticipate and avoid the conditions that contribute to 
Technical Debt in the first place.

The methods to anticipate systematically and avoid Techni-
cal Debt need to be built into the software development life 
cycle. The intended outcomes include on-budget, on-schedule 
deliveries of defect-free components and systems traceable 
to requirements with managed and controlled frequency of 
releases that sustain user operations. Project assessment fo-
cuses on the cost, schedule, quality, and performance triggers 
that serve as the preconditions for Technical Debt.

Technical Debt is considered written off only when it is elimi-
nated at the source, including management, engineering, and 
process. What are the conditioning triggers for each source?

Sources of Technical Debt in management involve neglect in 
requirements management, estimating, planning, measur-
ing, monitoring and controlling, risk management, process 
management, team innovation management, supply chain 
management, team building, personnel management, and 
customer relationship management.

The Technical Debt conditioning triggers for management are 
shown in Table 1.

Sources of Technical Debt in engineering involve neglect in ap-
plication domain understanding, requirements determination, 
system and software architecture, iterative multilevel design, 



Defense AT&L: March-April 2013  38

staged incremental development, software development life 
cycle, programming language, middleware, operating system, 
network interface, and software development environment.

The Technical Debt conditioning triggers for engineering are 
shown in Table 2.

Sources of Technical Debt in process involve insufficient evi-
dence of explicit goals and readiness to perform, insufficient 

accountability based on work responsibility matrix, insuffi-
cient planning of design levels and staged increments, and 
insufficient planning, management, and control of software 
product releases.

The Technical Debt conditioning triggers for process are 
shown in Table 3. 

The author can be contacted at oneilldon@aol.com.

Table 3. Technical Debt: Process, Trigger, Condition, Action

Source Trigger Condition Action
Process P1. 

Software Project 
Management

Where the software project management mode 
is low

A Technical Debt conditioning 
trigger is set.

P2. 
Software Product 
Engineering

Where the software product engineering mode 
is ad hoc

A Technical Debt conditioning 
trigger is set.

P3. 
Iterative development

Where incremental or iterative development of 
design levels and delivery stages is not used

A Technical Debt conditioning 
trigger is set.

P4. 
Best practices

Where the use of best practices is rated low A Technical Debt conditioning 
trigger is set.

P5. 
Metrics

Where metrics are not used A Technical Debt conditioning 
trigger is set.

P6. 
Quality Assurance

Where quality assurance is not in place and 
functioning

A Technical Debt conditioning 
trigger is set.

P7. 
Defect rate

Where the actual defect rate including both 
defect detection and defect correction exceed 
the expected

A Technical Debt conditioning 
trigger is set.

Total Multiple Technical Debt 
conditioning triggers are set.

Table 2. Technical Debt: Engineering, Trigger, Condition, Action

Source Trigger Condition Action
Engineering E1. 

Deep domain expertise
Where deep domain expertise is not widespread 
on the project

A Technical Debt conditioning 
trigger is set.

E2. 
Software architecture

Where software architecture is not tightly 
coupled with middleware, operating system, and 
network services

A Technical Debt conditioning 
trigger is set.

E3. 
Requirements known

Where requirements are not fully known A Technical Debt conditioning 
trigger is set.

E4. 
Technical risk

Where the source of technical uncertainty in 
function, form, or fit is high

A Technical Debt conditioning 
trigger is set.

E5. 
Product size

Where product size estimates at completion 
exceed product size estimates planned

A Technical Debt conditioning 
trigger is set.

E6. 
Complexity

Where cyclomatic or essential complexity trend 
upward from one product release to another

A Technical Debt conditioning 
trigger is set.

Total Multiple Technical Debt 
conditioning triggers are set.
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The July-August 2012 issue of Defense AT&L published an article by Under 
Secretary of Defense for Acquisition, Technology and Logistics Frank 
Kendall titled “The Optimal Program Structure.” The genesis of Ken-
dall’s article was a question concerning the same topic he had fielded 
from a student during a question-and-answer session with one of the 

classes at the Defense Acquisition University. His thesis was grounded in his 
discussions with the acquisition workforce about Better Buying Power initiatives 
throughout the preceding year.

Kendall’s article noted that “[t]here is no one best way to structure a program,” emphasizing 
that “[t]he first responsibility of key leaders in the acquisition workforce is to think” and that, 
when determining how best to structure a program, “[y]ou begin with a deep understanding of 
the nature of the product you tend to acquire,” noting that “[t]he nature of the product should 
be the most significant determiner of program structure” and that there is a need to under-
stand technology maturity, design complexity, integration difficulties, manufacturing technol-
ogy, and the inherent risks associated with each of these areas. He accurately observed that  
“[t]he behavior I’m afraid I’ve seen too much of is the tendency to default to a ‘school solu-
tion’ standard program structure,” noting that he has “seen programs twisted into knots just 
to include all the milestones in the standard program template.” He postulated two causes for 
this: first, our leaders don’t know any better and, second, they think it’s the only way to get a 
program through the system.

To extend these observations, one may ask 1) why don’t these leaders know any better,  
2) why do they think the school solution is the only way to get their programs approved, and  
3) is the nature of the product truly the most significant determiner of program structure? In 
my opinion, the answers to these questions boil down to two things: training and the institu-
tional characteristic of the workforce. My hope here is to explore more deeply and expound 
on these topics and provide additional  “food for thought” as we consider the possible answers 
to these questions.

New entrants to the acquisition workforce are taught the acquisition process on their first day, 
and, as they advance in their careers, the process is continually ingrained into their psyches, 
progressively making them less able to respond to variables and unknowns. Much as a com-
puter can execute only installed code, a person trained only in process cannot respond to 
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situations outside the confines and complexity of the “installed 
code.” A chef uses culinary knowledge and skill to create a fine 
dish, whereas a cook merely executes a recipe to create the 
same dish. If an ingredient must be substituted or a cooking 
technique modified, chefs use their knowledge and skill to 
adapt and produce an acceptable dish, while cooks executing 
a recipe will likely end up with a gastronomical failure. In the 
same light, military leaders are filled with knowledge, taught 
skills, provided with rules, and then given mission-type orders 
to reach an objective. The process used to reach the objective 
is left up to the leaders, thereby giving them the flexibility to 

respond to variables and unknowns as they proceed along 
a path toward their objectives. Military leaders who merely 
execute processes are little more than automatons easily de-
feated in the fog of war.

The roadblock that prevents us from teaching the acquisition 
workforce to cook like chefs or lead like soldiers, sailors, air-
men, and Marines is the institutional nature of the workforce it-
self. More and more of the acquisition workforce today is made 
up of civil servants, many of whom have spent lifelong careers 
in government. As we well know, government bureaucrats 
and bureaucracies thrive on standardization and conformity. 
We’ve all heard the expression “get along to get ahead,” and 
in a bureaucracy no words were more truly spoken. Think-
ing outside the box or deviating from prescribed standards 
and processes introduce risk, and bureaucracies abhor risk. 
Compliance with and execution of standard processes often 
are rewarded while the introduction of innovative change is 
ignored or shunned, particularly if it reduces the size and scope 
of the bureaucracy itself. Execution of process often becomes 
the metric for success rather than the efficient and expeditious 
delivery of effective products or services.

As anyone who has studied animal behavior will tell you, when 
you reward a behavior, you get more of it. When it is not re-
warded, or if it is punished, you get less of it. Our processes are 
an important means to an end, but they need to be deglam-
orized and put back where they belong—in our “toolbox.” I 
don’t reward a carpenter for how well he drives a nail with a 

hammer or cuts a 2x4 with a saw. I reward him for how well he 
builds my house. Like the chef who uses culinary knowledge 
and skill to create a fine dish, the carpenter uses his knowledge 
and skill to build my house. The hammer and saw are merely 
tools he uses to build the house.

Having a deep understanding of the nature of the product is 
certainly important. However, something even more impor-
tant and central for key acquisition leaders appears to have 
been missed. If the acquirer lacks an intimate understanding 
of the nature of the user, there is a good chance the product or 

service acquired for the user will fail, regardless of how well it 
was developed, tested, and produced, and regardless of how 
well the technology maturity, design complexity, integration 
difficulties, manufacturing technology, and risks were under-
stood. The acquisition workforce is full of very intelligent indi-
viduals, but many of them have never experienced the nature 
of the user. With each passing year, fewer and fewer of them 
are being exposed to or work with the user; therefore, they 
may have little understanding of what the nature of the prod-
uct they are acquiring should be. Many key leadership billets in 
the workforce that once were filled by active duty servicemen 
and women now are filled by career civil servants who have 
never spent a day in uniform. Active duty end strength was 
at a post-Vietnam War peak of 2.17 million in 1987. As part of 
the “peace dividend” after the Cold War ended in 1991, active 
duty end strength was gutted by 36 percent, plummeting to 
just 1.38 million by 2000 where it has hovered for the last 12 
years. In past conflicts and wars, active duty end strength was 
increased to meet operational demands.

When the Global War on Terror commenced after the attacks 
of Sept. 11, 2001, end strength was not increased. Operational 
demands from that war have continually drained active duty 
personnel from acquisition staffs, leaving key billets unfilled or 
back filled by civil servants. These individuals, who often lack 
an understanding of their military customers, find themselves 
unable, and sometimes unwilling, to communicate effectively 
and regularly with the most important person in the whole ac-
quisition process—the end user. Therefore, they tend to focus 

Thinking outside the box 
or deviating from prescribed 
standards and processes 
introduce risk, and 
bureaucracies abhor risk. 
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inwardly on the technology and the execution of process as 
their metric for success. I don’t see active duty end strength in-
creasing any time soon, so I don’t foresee these key acquisition 
billets being filled by individuals who are focused on the nature 
of the user. We need to identify, hire, train, mentor, and retain 
individuals who can quickly understand and effectively com-
municate with a user who frequently is saturated by current 
operational tasks and who has little time or capacity to discuss 
the nature of a product that might not be fielded for years.

To be truly successful at building an optimal program struc-
ture, a leader in the acquisition workforce needs to understand 
four equally important elements: process, product, customer, 
and team. We’ve touched upon the dangers of merely execut-
ing process. However, I would prefer to avoid using the term 
“process” altogether and focus instead on the importance of 
imparting knowledge, teaching skills, and understanding the 
rules that are action boundaries. A leader who is armed with 
knowledge, skills, and bounding rules, and who is assigned 
a clear objective, has the flexibility to respond effectively to 
variables and unknowns and successfully reach the objective.

The acquisition process should merely be a tool in the “tool-
box” that is used to reach the objective. Knowing how to use 
a tool is important, but knowing when to use it is even more 
germane. We teach leaders how to use a tool, but we often 
don’t teach them when to use it.

Understanding the nature of the product is certainly critical, 
but as I’ve expounded here, it is only half of the equation. To 
avoid the risk of producing what might technically be an excel-
lent product but one that is irrelevant to the end user, a leader 
must also understand the nature of the user, i.e., the customer. 
If a leader lacks personal experience with the nature of the 
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user, effective and regular communication with the end user 
is an absolute must in order to be successful. The last element 
of success—understanding the team—is equally as important 
as the other topics. At the end of the day, the structure of any 
program is made up of people, and it is those people who make 
up the team. Many acquisition leaders and key billet holders 
I see today execute management principles ad nauseam, yet 
few are taught and mentored on how to be leaders.

The military individuals who filled these positions in the past 
came from a career field that demanded leadership and 
team building skills, where failure could result in the death 
of a teammate. The inability to lead a team effectively is one 
of the quickest paths to failure, regardless of how well you 
understand process, product, or customer.

I have two items posted on the wall in my office that I look at 
every day. One is an iconic image of Uncle Sam pointing his 
finger at me under which is written “Have You Talked to the 
Fleet Lately?” The other is a quote from an unknown source 
that says, “In any program built on technology, education in 
management principles without technical competence is sim-
ply a different path to failure.” Both of these keep me grounded 
in the four things that are important to success: process, prod-
uct, customer, and team. What we need in order to reach the 
“Optimal Program Structure” are acquisition leaders who are 
selected, trained, mentored, rewarded, and promoted to think 
instead of merely to execute process; to communicate effec-
tively and regularly with and understand their customers, re-
sulting in an understanding of the product; and to lead rather 
than simply manage a team. 

The author can be contacted at mcginnpm@gmail.com.
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The Department of Defense (DoD) has the continuous man-
date to provide national security by supporting the war-
fighter’s mission success and providing the forces neces-
sary to prevent war. To accomplish this mission, the DoD 
requires several essential resources, including energy, land, 

air, and water. Changes caused by the post-Cold War international 
power structure and shifting global economies have increased the 
competition for these resources worldwide. This global competition 
has increased their value exponentially. To ensure these resources 
are readily available, the DoD has 
focused more attention on 
sustainability.
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Sustainable Acquisition
Sustainability allows DoD to plan for and maintain resources 
necessary to operate in the future without decline. The Of-
fice of Federal Procurement Policy defines sustainable acqui-
sition as “acquiring goods and services in order to create and 
maintain conditions under which humans and nature can exist 
in productive harmony, and that permits fulfilling the social, 
economic, and other requirements of present and future gen-

erations of Americans.” The government has initiated ongoing 
efforts to protect the country’s natural resources by promot-
ing environmental stewardship throughout the acquisition 
process.

DoD Policy 
The DoD‘s Strategic Sustainability Performance Plan (SSPP) 
was implemented by the Under Secretary of Defense for 
Acquisition, Technology and Logistics (USD[AT&L]). This 
plan addresses the government’s sustainability performance 
expectations and establishes a path in which DoD can pro-
mote sustainability while executing its mission. The SSPP 
was developed in accordance with Executive Order 13514, 
“Federal Leadership in Environmental, Energy, and Economic 
Performance.” 

Executive Order 13514 was signed by President Barack Obama 
on Oct. 5, 2009. The goal was to institute a strategy toward 
sustainability in the federal government and to make reduction 
of greenhouse gas emissions a priority for federal agencies. 
In addition to reducing greenhouse gas emissions, the order 
implemented policy requiring federal agencies to increase 
energy efficiency, conserve and protect water resources, and 
eliminate waste and pollution.

Energy Efficiency and Greenhouse Gas Limits
A major global challenge to sustainability is the availability of 
energy and the associated increase in production of green-
house gas emissions. Greenhouse gas emissions are those 
that absorb and emit infrared radiation into the world’s atmo-
sphere. This causes heat to be trapped in the atmosphere and 
is an escalating worldwide issue contributing to global warm-
ing. Scientists believe humans play a major part in the increase 
of greenhouse gas pollution. A majority of these gases are 
produced through the human use of energy resources such as 
petroleum byproducts and electricity. DoD is concerned about 
global warming because it can adversely affect the weather, 
sea levels, and land erosion. These changes would then im-

pact our warfighter’s ability to conduct successful military or 
humanitarian relief operations.

Several greenhouse gases that humans release into the at-
mosphere include carbon dioxide, nitrous oxide, and meth-
ane. Carbon dioxide is the primary greenhouse gas released 
by humans. It is released through the burning of solid waste, 
wood, and fossil fuels. Nitrous oxide also is released by hu-

mans through various fertilizers and industrial processes or 
when solid waste or fossil fuels are burned. Finally, methane 
is typically produced in landfills, coal mines, and farms. It is 
released when organic waste decomposes and during the pro-
duction of fossil fuels.  

Executive Order 13514 asked  the chair of the Council on Envi-
ronmental Quality (CEQ Chair) and the director of the Office 
of Management and Budget (OMB Director) to establish a 
federal target for reducing greenhouse gas pollution. In 2010, 
these targets were established. President Obama declared 
the federal government would reduce direct greenhouse 
gas emissions, such as those from building energy use, by 
28 percent and indirect greenhouse gas emissions, such as 
those from business travel and employee commuting, by 23 
percent within a decade. This plan will be implemented by 
requiring federal agencies to execute targets and goals in an 
annual sustainability plan. Agencies will report on the sta-
tus toward meeting these goals, and they will be monitored 
through agency greenhouse gas inventories. If the targeted 
percentages are reached, the federal government could save 
approximately $11 billion in energy costs. 

Water Conservation and Protection
A second major global challenge to sustainability is the assur-
ance of an adequate supply of fresh water. Fresh water is an 
essential resource necessary for military operations, drink-
ing, hygiene, medical care, and food preparation. The avail-
ability of fresh water continuously declines with changes in 
climate and human usage. DoD is concerned with protecting 
and maintaining drinking water sources and protecting the 
ecological and biological integrity of the country’s wetlands 
and waterways. Sustaining the country’s water resources is 
vital to preserving human health, the environment, and the 
economy. To guarantee availability for future generations, 
the withdrawal of fresh water from an ecosystem should not 
surpass its natural replacement rate. DoD has addressed this 
issue by implementing water conservation procedures. Water 

If the targeted percentages are reached, the federal government 
could save approximately $11 billion in energy costs. 
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conservation includes practices that reduce or enhance the 
beneficial use of water.

Executive Order 13514 requires federal agencies to reduce 
their potable water intensity each year by 2 percent through 
fiscal year 2020. In addition, the order requires agencies to 
reduce nonpotable water usage for industrial, landscaping, 
and agricultural purposes 2 percent annually through FY2020.  

Pollution and Hazardous Waste Prevention
A third and final major global challenge to sustainability is 
pollution and hazardous waste prevention. The DoD relies on 
many chemicals in its operations. However, relying on these 
chemicals poses environmental and health risks. The DoD is 
committed to protecting Americans and U.S. readiness by re-
ducing and properly managing the use of high-risk chemicals 
and wastes. Properly managing these chemicals protects the 
vital resources of land, air, and water; reducing these chemicals 
decreases environmental concerns and DoD costs associated 
with their use. 

DoD is looking for ways to reduce its use of hazardous chemi-
cals. In 2008, the department released the Toxic and Hazard-
ous Chemicals Reduction Plan which addresses the selection, 
management, use, and disposal of chemicals. This plan re-
quires DoD to evaluate the environmental, safety, and occu-
pational health of chemical usage. 

In addition to controlling hazardous waste, DoD is providing 
measures to manage nontoxic types of pollution that contrib-
ute to global warming. One such chemical that is not toxic but 
has 23,000 times more global warming potential than carbon 
dioxide is sulfur hexafluoride. Sulfur hexafluoride is used in 
DoD’s Airborne Warning and Control System radar systems. 
DoD is researching ways to reduce, capture, and recycle sul-
fur hexafluoride. DoD also is looking for alternatives to this 
chemical.       

Executive Order 13514 requires federal agencies to promote 
pollution and hazardous waste material prevention. It states 
that agencies shall deter 50 percent of nonhazardous solid 
waste by FY2015. It also states that printing paper usage 
shall be reduced by 30 percent. Further, it requires a reduc-
tion in the quantity of toxic and hazardous materials and 
requires agencies to increase usage of acceptable alterna-
tive chemicals.

By requiring sustainability attributes to be reported in this 
system, the government can see whether there is progress 

toward sustainment goals.  

DoD Sustainable Acquisition 
In addition to requiring federal agencies to implement sus-
tainability plans, DoD has begun addressing sustainable 
acquisition in government contracts. Federal Acquisition 
Regulation (FAR) Part 23.1 addresses the policy on sustain-
able acquisition. It states that, “Federal agencies shall ad-
vance sustainable acquisition by ensuring that 95 percent 
of new contract actions for the supply of products and for 
the acquisition of services . . .  require that the products 
are energy efficient  . . . water-efficient, bio-based, envi-
ronmentally preferable . . .  non-ozone depleting, or made 
with recovered materials.” There are several clauses DoD 
requires in applicable government contracts, including FAR 
52.223-15, Energy-Efficiency in Energy Consuming Products; 
FAR 52.223-10, Waste Reduction Program; FAR 52.223-11, 
Ozone-Depleting Substances; and FAR 52.223-5, Pollution 
Prevention and Right-To-Know Information. 

In October 2011, DoD also created policy providing that sus-
tainability attributes shall be reported to the Federal Procure-

ment Data System (FPDS). FPDS is a reporting system that 
collects data on contract awards. These data are provided 
to the president, Congress, the Government Accountability 
Office (GAO), federal executive agencies, and the general 
public. These data measure and assess the effect of federal 
contracting on the nation’s economy. By requiring sustain-
ability attributes to be reported in this system, the govern-
ment can see whether progress is made oward sustainment 
goals.  

Conclusion
Sustainability of the essential resources of energy, land, air, and 
water is critical to the nation’s security. The government has 
begun looking more deeply into energy efficiency and green-
house gas pollution prevention, water conservation and pro-
tection, and pollution and hazardous waste management. DoD 
has established goals for reducing usage of vital resources 
through the its SSPP and Executive Order 13514. By imple-
menting new policies and procedures to protect resources, 
DoD will address current and emerging mission needs in order 
to meet future challenges.  

The author can be contacted at elizabeth.pickering@navy.mil.
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Heads I’m Right, Tails It Was Chance
The Strange Case of Irrationality  
in Program Risk Management

Lt. Col. Christopher W. Parry, USAF

Parry is chief of foreign military sales in Afghanistan.

There’s a difference between having lung cancer (an issue) and living in a way that in-
creases the probability of contracting lung cancer (risk). The former requires treatment, 
the later requires actions to lower the probability. Some of these mitigations are exercis-
ing, increasing intake of healthy food, or quitting smoking. However, we all know people 
who smoke, don’t exercise, or consistently eat one too many desserts despite knowing 

the risks. Irrational? Yes. Explainable? Largely.

Like those who irrationally continue in risky life choices, sometimes acquisition professionals persist, consciously 
or not, in managing programs without adequately “rationalizing” our understanding of programmatic risks. Many 
times we place ourselves in the “thick of thin things” at the expense of long-term program success. Often, though, 
we allow our internal biases and fallacious thinking to skew objective thinking of risks. 
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Behavioral economists and psychologists have made great 
strides in understanding some of these biases and thinking 
errors. Many insightful studies have shown how seemingly 
irrational decisions can be explained. With this knowledge on 
how we humans process information, we can take steps to 
correct our biases and fallacious thinking that, left alone, can 
severely undermine effective risk management objectivity. As 
Sun Tzu so simply stated in The Art of War, “If you know the 
enemy [the risks] and know yourself [your own biases and 
fallacious thinking], you need not fear the results of a hun-
dred battles”… or program management reviews. Below are a 
sampling of biases and fallacious thinking that may negatively 
impact our programs’ successes. I share these as a first step 
in understanding and channeling our irrationality.

Irrational Biases 
“Seventy percent of people think they’re above average.”

An often encountered bias in our world is termed the “Plan-
ning Optimism Bias.” In my domestic “program manage-
ment” experience, I told my wife and family that I could build 
a playhouse in the backyard in 2 weekends, no problem. After 
taking 2.5 weeks of leave and 4 weekends, the playhouse was 
completed ... just 8 hours before I left for a yearlong deploy-
ment. Does this sound familiar to anyone, or am I alone in 
being below average?

A study in 1995 found only 13 percent of a group of students 
completed their projects within their most-likely time esti-
mates. Furthermore, only 45 percent of these students com-
pleted their work within their previous absolutely worst-case 
projections. These results have been validated throughout 
other populations. Have you experienced schedule slips in 
programs you’ve managed despite the ardent belief at the 
program’s beginning that delivering on schedule would be a 
“slam dunk”? Beware of planning optimism bias and mitigate 
the risks that are surely there.

Have you ever bought a timeshare? Do you look back and 
think “that was the best decision I’ve ever made”? Do you 
remember the positive reasons you bought the timeshare 
but not the negative aspects you considered? If so, you too 
have fallen victim to the “Choice Supportive Bias.” In studies, 
researchers have found people tend to embellish the positive 
aspects of previous decisions while neglecting the negatives. 
In one study, 99 college freshmen, when asked about their 
high school grades, erred systemically to higher grades than 
what they actually obtained.

Experience in program management is invaluable in program 
success. However, we must base our future programmatic 
decisions on a nonbiased view on what we’ve learned in the 
past. We must remember the negative aspects of the decisions 
we’ve made. Arguably from a risk management perspective, 
we need to remember more of the negative aspects of former 
decisions and then apply that learning to better manage the 
current program risks.

A close cousin to the Choice Supportive Bias is the “Confirma-
tion Bias,” or the tendency to give more weight to evidence 
that already supports your current belief. With this bias com-
bined with our “Planning Optimism Bias,” the acquisition pro-
fessional could find himself not paying enough attention to 
warning flags or signals in a timely manner.

Even more interesting within this Confirmation Bias is the find-
ing that we give greater weight to information that we hear or 
see first. For example, “people form a more positive impression 
of someone described as ‘intelligent, industrious, impulsive, 
critical, stubborn, envious’ than when they are given the same 
words in reverse order.” 

First impressions count as do first looks at the program’s ex-
ecution data. And isn’t the program nearly always on schedule 
at the beginning? And when should the acquisition team be 
most actively engaged in risk identification? Could we as a 
profession be lulled early in our programs by the “Dark Sith 
Lord” of Confirmation Bias? One must actively fight this bias 
by being aware of it and by pessimistically overcompensating 
to address programmatic risks adequately.

As our program begins to execute, we may fall into another 
insidious bias trap. In Dan Ariely’s book Predictably Irrational: 
The Hidden Forces That Shape Our Decisions, we suffer from the 
“Endowment Effect Bias.” The bias describes the tendency 
for people to overvalue what they own or on what they’ve 
spent time. This overvaluation (normalized for sentimen-
tal items that sometimes don’t have a price) can at times 
approach more than twice the amount one could spend to 
buy the item today. This bias expresses itself at times as the 
reluctance to dismiss “sunk costs” of either projects or to 
abandon currently executing courses of action.

Over time, as involved program team members, we gain a 
feeling of “ownership” of our projects. We care how the proj-
ect performs. We want the program to succeed. We want to 
deliver success. However, are we willing to defer our project 
to a different project (managed by somebody else) when the 
data show our program no longer is the best value? Or do we 
insist on an inflated value of the program (on average, twice 
the value, according to studies) and minimize the risks our 
program faces?

Even internal to our programs, are we willing to objectively 
look at the risks of our current courses of action and ratio-
nally weigh the benefits of pursuing another course that 
would reduce the risks overall, despite our investment in 
the previous path?

Closely linked to this Endowment Bias is what is called the 
“Availability Snowball Bias” or “Availability Cascade.” Briefly 
stated, the bias is shown when your belief becomes stronger 
and stronger through publicly sharing it again and again and 
seeing people adopt or believe what you say—for example, 
“We are going to deliver on schedule!”
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Previously I have convinced myself through public proclama-
tions that our program was on schedule ... and it was, at the 
time. And the more I said it, consciously or not, the more 
I believed and the more I became vested in this position. 
Team members and supervisors also seemed to believe in 
my explanations, furthering my belief that I was right. I’m 
not suggesting we all became hypnotized by predicted suc-
cess but rather we became a little more complacent than 
we should have been. This bias is insidious as it tends to 
lull the program manager into a sense of false security. This 
security can whitewash risks that the team could and should 
be actively managing.

Fallacious Logic
“I shot an elephant in my pajamas. How he got in my 
pajamas, I’ll never know!”

— ”Animal Crackers,” Marx Brothers film

Closely related to thinking biases, fallacious logic clouds our 
ability to adequately come to proper risk assessments. Biases 
tilt our thinking in one direction or another. Fallacious logic 
doesn’t just tilt one’s thinking—it completely undermines it.

A common fallacy witnessed often in program management 
is the “Wishful Thinking Fallacy.” This fallacy occurs when 
we believe, despite evidence to the contrary, that a program 
is going well because we want it to. Columnist Christopher 
Booker  in the April 9, 2011, Telegraph described wishful think-
ing in terms of “the fantasy cycle” the following way: 

When we embark on a course of action which is un-
consciously driven by wishful thinking, all may seem 
to go well for a time, in what may be called the “dream 
stage.” But because this make-believe can never be rec-
onciled with reality, it leads to a “frustration stage” as 
things start to go wrong, prompting a more determined 
effort to keep the fantasy in being. As reality presses 
in, it leads to a “nightmare stage’”as everything goes 
wrong, culminating in an “explosion into reality,” when 
the fantasy finally falls apart.

Risk management is the exercise to “ease into reality” instead 
of “exploding into it.” In many ways, an acquisition profes-
sional should be the pessimist when pushing his team to en-
sure program success. I have often told program teams who 
have worked for me that I don’t want to see an “issue” briefed 
that I haven’t several months earlier seen briefed as a “risk.”

Although the acquisition team needs to be optimistic about 
the chances for success, they cannot do so by focusing only on 
the positive data or reports that they receive. If they do, they’ll 
fall into the “Texas Sharpshooter Fallacy.” This fallacy is named 
after a Texas sharpshooter (I guess the sharpshooter could 
be from any other state, but the name just seems to fit) who 
shoots a bunch of bullets at the side of a barn, walks up to the 
barn and draws the target around where most of his bullets hit.

I have convinced myself 
through public proclamations 

that our program was on 
schedule ... and it was, at the 
time. And the more I said it, 
consciously or not, the more 

I believed and the more I 
became vested in  

this position.

Effective risk managers determine what “right looks like” 
before the data and reports start flowing in and we become 
enamored with selected success stories. As the staff of the 
DoD inspector general in Afghanistan said about its boss, “He 
doesn’t get down in the weeds; he gets under the roots and 
digs them up!” That’s what risk managers need to do: root 
out things that could go wrong and mitigate either the causal 
mechanisms or the effects.

Sometimes in our efforts to mitigate risks, various positions 
may be offered from the contractor, the government’s engi-
neering team, or any other interested party. As the program 
manager, you have to make the call, sometimes a hard call, on 
what you deem the probability and consequence of the risk 
to be. But be aware of the “Argumentum ad Temperantiam 
Fallacy.” This fallacy is where one picks the middle ground 
between two extreme positions to be the correct position just 
because it’s “in the middle.” Sometimes the extreme position 
may be the more correct position on a risk. Maybe slightly 
left or right of center is better. But splitting the “baby,” as in 
the story of Solomon, benefits neither side nor the program!

The Reward of Now
Hard work pays off eventually, but procrastination pays 
off now!

—Paraphrase of sociologist Larry Kersten

Honestly, in college, how many times did you complete your 
term paper or project weeks ahead of the due date? You 
likely had these due dates listed in the syllabus when the 
class started, yet you probably were still working on them 
the night before they were due. If so, you fell ill to the “Stu-
dent Syndrome,” which occurs when people only fully apply 
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themselves at the last possible moment before a deadline. 
Commonly, you’ll hear that it will only take an hour if you 
only have an hour!

Unfortunately, effective risk management is highly susceptible 
to the “Student Syndrome” for three major reasons. First, un-
like a term paper, a risk may never “come due.” All risks have 
a probability of happening, and, so, by definition, many never 
will actually become an issue.

Second, many of these risks may not occur for years into the 
future. Given the proximate threats of the daily issues, it is 
very tempting to put risk management on the back burner as 
we are rated on how well we solve our problems (i.e., issues) 
annually. The short-term gains often are given precedence over 
long-term growth as sometimes evident in American corpora-
tions’ dealings with stockholders. 

Finally, there is a dilution of accountability and rewards within 
government service. This dilution may pervert incentives that 
lead you away from risk management and more to success in 
things that are clearly attributed to you that can be captured in 
an annual appraisal or military report. Similarly, risks typically 
happen in the future, hence the annual appraisal cycle and 
frequent personnel moves effectively shield leaders from ever 
realizing these risks. All these reasons are perfectly rational 
from an individual’s perspective!

“Embrace the Madness”
Embrace your irrational and biased self! Understand yourself 
and how and why you make decisions. Only through critical 
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self-awareness can you become an objective and effective risk 
manager. By cleaning up our logic and zeroing out our biases, 
we can come to a better objective truth of the real risks and 
probabilities of those risks within our programs. 

Many of the cognitive economic studies show how experi-
ence trains an ancient structure within our brains called the 
amygdala. This small walnut-size portion of our brain recog-
nizes situational patterns, can unconsciously process enor-
mous amounts of data, and gives us our “gut feeling.” In the 
Army, soldiers perform battle drills to commit combat skills 
to “muscle memory.” Training is a first step, but practice, 
practice, practice is what eventually trains our instinct. As 
we consciously think and recognize our biases and fallacious 
thinking, we can train ourselves to be more objective and criti-
cal thinkers.

Biases and fallacies tend to lure us into the path of least re-
sistance. As stated in James Womack and John Shook’s book 
Gemba Walks, “Humans will try anything easy that doesn’t 
work before they will try anything hard that does work.” Ef-
fective risk management is hard. It takes time, lots of it, and 
the majority of the risks that you track and mitigate may 
never occur. But the programmatic discipline required by risk 
management provides structure to the program’s effective 
management. By effective risk management, we can move 
from “firefighting” to “fire prevention,” a much more cost-
effective and less traumatic event. Then we can truly say, 
“Heads or tails … it doesn’t matter,  beause we were prepared 
for either.” 
The author can be contacted at christopher.w.parry@afghan.swa.army.mil.
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On the Job With Emotional 
Intelligence

Stan Emelander

“The leader’s fundamental act is to induce people to be aware  
or conscious of what they feel—to feel their true needs so 

strongly, to define their values so meaningfully, that they can be 
moved to purposeful action.”

—James MacGregor Burns, Leadership

The concept of emotional intelligence continues to gain acceptance as an important fac-
tor affecting leader effectiveness. Since the theory’s introduction and popularization in 
the 1990s, numerous studies show that being able to perceive, evaluate, and regulate 
feelings makes managers and leaders more effective and that team members with a 
higher sense of emotional awareness and control outperform those lacking these traits.

Emelander is a product manager in the Army’s Individual Weapons program. He holds a doctorate in organization and management and 
is a graduate of the Excellence in Government Fellowship sponsored by the Partnership for Public Service. He is Level II certified in program 
management, Level I in systems engineering, and is an associate assistant professor at Colorado Technical University Online.
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Emotional intelligence, sometimes labeled “social intelligence,” 
seems to have a part in every recent article, study, book, and 
video on leadership. One of the pioneering researchers and 
authors on emotional intelligence, Peter Salovey, recently was 
nominated to be president of Yale University, demonstrating 
the theory’s recognition by the mainstream. There’s more to 
the theory than making people feel good—it draws from be-
havioral and brain science to describe why feelings arise as 
well as the importance of managing them. This article provides 
an orientation to emotional intelligence and offers advice on 
how to build capacity for it and put it to use. As a start, we 
can note that emotions have only recently been recognized 
as having a legitimate role in the workplace.

The development of management theory began with a mecha-
nistic, relatively simple perspective toward workers. The tradi-
tional command-and-control (Theory X) perspective toward 
motivation holds that employees dislike working, require close 
supervision, and are best encouraged with explicit material 
rewards. In this scenario, all people are thought to be out for 
themselves, with economic gain providing their core motiva-
tion. Theory X managers believe that employees find work 
disagreeable, resulting in cynicism and other emotions that 
should be suppressed. This perspective fits neatly with scien-
tific management, the study of work flows and physical move-
ments, with a goal of maximizing efficiency of production. In 
my experience, although the Theory X approach is viewed as 
outdated and even quaint in academia, it is alive and well in 
the workplace. 

Progressing beyond the mechanistic perspective, multiple 
research-supported theories from the 1950s to the pres-

ent increasingly emphasize aligning individual 
and organizational values, and the relationship 
between worker fulfillment and organizational 
effectiveness. All post-Theory X approaches to 
work recognize motivation and engagement as 
important components of worker effectiveness 
and organizational achievement. Perhaps the 
most popular theory, Transformational Leader-
ship, was introduced by Pulitzer Prize-winner 
James McGregor Burns in his seminal 1978 book 
Leadership. Engagement, as noted by Burns, hap-
pens at an emotional level. Feelings are a part 
of what motivates us, and managers, especially 
those one level above any worker (e.g., many 
project managers), play an outsized role in shap-
ing feelings and influencing how employees feel 
about their work.

Emotional Intelligence Attributes
Inquiry into emotional intelligence began with 
observations that people seem to possess in-
telligence in diverse areas such as language, 
mathematics, and music. Whether these are true 
intelligences, or the application of general intel-
ligence in different domains (i.e., learned skills), 

is a topic of debate. What’s undebatable is that people, de-
pending on their focus and native skill, have different levels of 
ability. Some people possess a high native sensitivity and ca-
pability for successfully perceiving and dealing with emotions. 
This capability—emotional intelligence—applies to both one’s 
self and others, and it includes the perception, interpretation, 
regulation, and response to emotions.

The above definition encompasses two dimensions—objects 
and capabilities. Objects include one’s self and others, while 
capabilities include awareness and response. The interaction 
between these dimensions results in four attributes, directed 
towards one’s self and others, described as follows: 

•	 Self-awareness—recognizing your own emotions and 
how they affect your thoughts and behavior, knowing your 
strengths and weaknesses, and possessing awareness of  
how you respond in different circumstances.

•	 Self-management—controlling impulsive feelings and be-
haviors; managing emotions in healthy ways, resulting in 
self-confidence and motivation. This includes taking the ini-
tiative, following through on commitments, and adapting to 
changing circumstances.

•	 Other awareness (empathy)—understanding the emo-
tions, needs, and concerns of other people; picking up on 
emotional cues; feeling comfortable socially; and recogniz-
ing the power dynamics in a group or organization.

•	 Relationship management—knowing when the introduc-
tion of emotion is effective and beneficial. Includes devel-
oping and maintaining good relationships, communicating 
clearly, inspiring and influencing others, working well in 
teams, and managing conflict. 

Even though I may not feel like 
an emotionally aware individual, 

when I practice acting like one 
I move closer to the desired 

competence. 
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achieved through constructive conflict. Teams always have 
the potential to be more creative than individuals—if they are 
not torn apart by disagreement. Potentially beneficial conflict 
is directed toward issues and concepts, while disruptive dis-
agreement is directed toward persons, provoking animosity 
and hindering team effectiveness. Disagreements always carry 
the seeds of stress, and emotional intelligence can be essential 
for keeping team conflict healthy and focused on issues, not 
on individuals. 

Building Emotional Intelligence
Similar to how active listening skills can grow with practice, 
emotional intelligence skills can become habits with practice 
over time. A difference with emotional intelligence is that half 
of the skill building will be inner-directed.

I am a fan of the “fake it until you make it” method. Even though 
I may not feel like an emotionally aware individual, when I prac-
tice acting like one, I move closer to the desired competence. 
To employ this tactic, it’s most useful to have a template of 
behavior, such as the following:

•	 Assess your feelings throughout the day, looking for sources 
of your moods and feelings. Is your mood the same at a 
day’s beginning and end?  Before and after lunch or a long 
meeting? Learn how to label your emotions.

•	 Observe your reactions to other people; note the physical 
signs and sensations. Do you raise your voice when upset? 
What happens when you lower it?

•	 Assess your behavior in your environment, including at-
tention seeking, humility, and selflessness. Ask, “How am 
I showing up?”

Whether emotional intelligence is true intelli-
gence or a learned skill is a subject of debate, but 
its effectiveness in the workplace is well recog-
nized.

Applying Emotional Intelligence 
Perhaps the most intuitive application of emo-
tional intelligence is in continually sensing and 
responding effectively to others’ emotions. This 
use builds morale in individuals and contributes 
to employee impressions of the workplace as a 
place of support. One of the foremost benefits of 
emotional intelligence is trust building. Trust re-
sults from the favorable assessment of another’s 
intentions, reliability, and effectiveness. The first 
two components relate to the emotional attribute 
of self-management. Expressions of support and 
good intentions, for instance, are only effective 
when communicated at the right time with genu-
ine feeling. This genuineness of expression is a 
facet of emotional intelligence. 

Often, it is episodes of high emotion, including 
outbursts or put-downs, that create the most last-
ing impressions about the work environment, and 
particularly about managers. 

Unpleasant events, particularly shocks or outbursts, are 
deeply memorable because they stimulate the amygdala, 
an area of the brain responsible for intense emotional reac-
tions. The amygdala is responsible for the “fight or flight” 
response that includes redirection of blood away from the 
brain to muscles and the release of adrenaline. When we 
perceive a threat that stimulates the amygdala, referred to 
as an “amygdala hijack,” a term coined by Daniel Coleman in 
his 1996 book Emotional Intelligence, the emotion is accompa-
nied by physical changes that include strong sensations. The 
sensations can reinforce our feelings and cognitions about 
the threat, making it a truly memorable experience. With our 
blood-depleted brains and a system awash in adrenaline, we 
are in poor shape to make a reasoned response to the threat. 
Self-monitoring to recognize symptoms of feeling threatened 
(including dry mouth, flushed skin, and raised voices) and 
framing an appropriate response (stepping back from a con-
frontation, making the conversation safe) can help put the 
thinking part of our brains, the neocortex, back in charge. 
Emotional intelligence also has exceptional application for 
team-based work leaders, including project and program 
managers.

At least two aspects of teamwork suggest a strong role for 
emotional intelligence. The first is the team life cycle model 
(storming, norming, performing, adjourning) pioneered by 
Bruce Tuckman in 1965. Appropriately handling emotions dur-
ing the storming and norming phases is an asset for helping 
teams transition quickly to effective performance. The second 
aspect concerns team decision making and creativity, often 

Teams always have the 
potential to be more creative 

than individuals— 
if they are not torn apart by 

disagreement. 
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•	 Identify the positive emotional results from making deci-
sions or achieving goals.  

•	 Attend to your reactions to stressful circumstances.
•	 Look for positives, not just negatives, in situations and work 

outcomes. How can challenges lead to improvements?
•	 Assume responsibility for your actions; engage in active 

problem solving rather than worry.
•	 Before you act, assess how your behaviors will affect others.
•	 Identify leaders who model the behaviors to which you 

aspire.

Emotional Intelligence and Leadership
Emotional intelligence is related strongly to leadership; indeed, 
it is often identified as the most important attribute of success-
ful leaders. Leadership is sometimes defined as the ability to 
motivate people to action, even in the absence of the leader; 
and it’s the emotional appeal of a leader’s values, goals, and 
vision that stirs followers. 

The transformational leadership model, emphasizing the lead-
er’s communication of a vision and development of followers, 
shares much in common with emotional intelligence theory. 
The core appeal of the leader’s vision is emotional and value-
based; lacking those qualities, the vision can ring hollow. The 
follower’s buy-in to the leader’s program of self-development 
depends on the authenticity of the message, which in turn 
depends on the perceived genuineness and trustworthiness 

of the leader. Charisma, the quality of providing attractive 
emotional stimulation, is identified with the most successful 
transformational leaders. Charisma can be thought of as the 
exercise of the relationship management dimension of emo-
tional intelligence. The goal of transformational leadership 
always entails change, both for the organization as a whole 
and for individual followers. Planning and leading change relies 
on effectively communicating the rationale for change and ex-
pressing support and optimism—emotional intelligence skills 
for those being affected. Leadership development includes 
modeling desired behaviors, most of which are related to emo-
tional intelligence. 

I recently attended a workshop in which government manag-
ers were asked to list three attributes of leaders they worked 
with and admired. The attributes then were sorted into three 
categories and added. The scores were: Intelligence Re-
lated–10; Technical Skill–20; Emotion Related–42. When I ask 
students to name the attributes of leaders they most admire, 
answers like “supportive,” “approachable,” and “trustworthy” 
dominate. The results of these informal surveys underscore to 
me the importance of emotional intelligence. The feelings they 
inspire in us are more important than raw ability or technical 
know-how. Leaders need to realize that a memorable legacy 
is founded on what they cause followers to feel, and attending 
to emotional intelligence can help achieve that goal. 
The author can be contacted at stanley.j.emelander.civ@mail.mil.
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Since 2000, the Office of the Secretary of Defense (OSD) has been 
regularly publishing a 25-year roadmap for unmanned systems. In-
clusive of the 2009 edition, these roadmaps had evolved to include 
an ever-growing list of Department of Defense (DoD) unmanned 
systems.

With the rapid development and increased acquisition of unmanned systems over the 
last decade, these roadmap catalogs provided a useful but quickly outdated DoD un-
manned systems snapshot, encompassing not only unmanned aircraft systems but 
unmanned ground vehicles and unmanned maritime systems. The Unmanned Warfare 
Directorate in Acquisition, Technology and Logistics recognized the need for timely 
updates to the unmanned systems database and modified the roadmap format by ex-
tracting the unmanned systems catalog portion into an easily accessible database.

The new online catalog database was launched in conjunction with the 2011 Unmanned 
System Integrated Roadmap. It now is part of the CAC-protected Unmanned Warfare 
Information Repository (UWIR) website (https://extranet.acq.osd.mil/uwir)—a one-
stop shop for all things unmanned, including Unmanned Aircraft Systems Task Force 
information, roadmaps, references, and summary charts. The site allows quick and 
easy comparisons/analysis and reporting on many variables across all systems of an 

unmanned domain. For example, a 
user can quickly produce all engine 
performance and manufacturer 
information for all unmanned air-
craft  systems. The individual sys-
tem pages are expansive, including 
system information, background, 
design parameters, performance, 
attributes, and images. 

“This new catalog is a great re-
source for providing detailed sys-
tem capabilities to the broader 
defense community, all at a single 
location,” stated David Ahern, dep-
uty assistant secretary of defense 
for strategic and tactical systems. 
This useful tool is maintained by 
the OSD Unmanned Warfare 
directorate and is slated to be-
come the authoritative source for 
unmanned system data. Further 
inquiries can be made at UWcata-
log@osd.mil and https://extranet.
acq.osd.mil/uwir 

https://extranet.acq.osd.mil/uwir
mailto:UWcatalog@osd.mil
mailto:UWcatalog@osd.mil
https://extranet.acq.osd.mil/uwir/
https://extranet.acq.osd.mil/uwir/
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