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The Recognized Challenge of the 21st

Century is the Uncertainties
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D
r. Ronald M. Sega is more apt
to be recognized in a space suit
than a business suit. The switch
from astronaut to bureaucrat,
however, was a natural career

progression for the former physics pro-
fessor, dean of engineering and applied
science, Air Force command pilot, and
American astronaut, who in his current
position as DoD’s top advisor for re-
search and engineering, accelerated de-
ployment of the bunker-busting “ther-
mobaric” bomb used by U.S. forces for
the first time in Afghanistan.

A man of many talents and interests,
from building his own home to bring-
ing the missile shield to life and domi-
nating outer space through hyperson-
ics, he foresees superfast missiles and
spaceships that can zap any target. One
of his goals is to increase U.S. flight ca-
pabilities by one Mach a year until 2012. 
Sega has truly lived the American dream
after his forebears on his father's side
first came from Loski potok in Slovenia.

Many of the initiatives emerging from
his Pentagon office took on a different
focus and form after Sept. 11, 2001—
a day that Sega was in the Pentagon
when the hijacked airplane struck. Sega
and his staff have refocused the Penta-
gon’s research and engineering efforts
on taking an integrated approach to
technology and moving those tools
quickly to warfighters.

For 2004, Sega is working hard to keep
basic research programs funded as more
and more dollars are focused on oper-
ational capabilities related to the war on
terrorism and the current conflict in Iraq.

On Aug. 6, DAU Professor of Systems
Engineering Dr. Marty Falk interviewed
Sega on behalf of Program Manager. Sega
spoke with Falk from his Pentagon of-
fice, sharing his personal perspective on
transforming the department's research
and engineering capabilities.

Q
I'd just like to start out talking a little bit
about 9/11. We all know that it had a sig-
nificant impact on our defense posture.
One of the things that came out of it was
creation of the Combating Terrorism Tech-
nology Task Force drawing representa-
tives from the Services and various de-
fense agencies. Can you tell us a little
about what has come out of that task force
so far—perhaps what some of the focus
areas are and how they relate to your of-
fice?

A
After 9/11, we were focusing on what
we could offer in terms of support to
upcoming research and development
efforts. I thought it was important to
bring together the leadership on the
technical side of the Department of De-
fense to determine if there were tech-
nologies that could be accelerated to be
ready in a month or so, in a year, in five
years. So we came together on Septem-
ber 19, 2001, with the task to try to ad-
dress those challenges, especially the
near-term one.

On September 21, we had roughly 150
candidate technologies for near-term
availability. Working with the users, pri-
marily CENTCOM [Central Command]
and SOCOM [Special Operations Com-
mand], we identified three of those for
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acceleration that very evening. They in-
cluded the nuclear quadruple resonance
system that's currently used for DoD
and, I believe, the FAA [Federal Avia-
tion Administration] as well. We created
a penetrating system in the CALCM
[Conventional Air Launched Cruise Mis-
sile], and the thermobaric bomb that is
a conversion of BLU-109, and then des-
ignated BLU-118B. All were completed
within 90 days. 

The thermobaric bomb is an interesting
story from a couple of perspectives. We
started from basic chemistry. In Octo-
ber 2001, through collaborative efforts
of DTRA [Defense Threat Reduction
Agency], the Air Force, the Navy, and
the Department of Energy, we took the
lab work and the computer models, se-
lected a leading candidate at the end of
October, integrated it into a bomb body
and performed static test in Nevada in
November, then flight testing on De-
cember 14, 2001. The process, from
start to finish, was completed in 90 days.
So one: there was an additional capa-
bility available to the warfighter. And
two: it’s an example of how we can bring
together the expertise from various Ser-
vices and agencies and bring a system
to a fielded state in a very short period
of time. 

The Combating Terrorism Technology
Task Force continues to look at other
efforts inside and across the Services and
other agencies that would be very use-
ful to accelerate. In Operation Iraqi Free-
dom, we looked at potential CENTCOM
and SOCOM needs, and in some cases
we identified technologies that would
receive additional funding to accelerate
the development and test. And 100 per-
cent of those were successfully com-
pleted and delivered. That was a trib-
ute to the folks in the Services and
agencies who were working hard with
the users to bring technology forward
in a rapid and efficient way. 

Q
How were these projects handled from a
funding standpoint? Did the individual
military activities fund them, or is there
some central funding that is used to ac-
celerate these things?

A
Well, a little of both. Funding for some
of the projects was in the Services.
There was some reprogramming, and
other projects received additional fund-
ing from supplementals or other types
of funding vehicles. We actually re-
ceived quick-reaction mission funds
dedicated money in fiscal year 2002,
right at the end of the congressional
session—about $15 million—and we
applied $13 million of that toward the
Thermobaric Hellfire effort. Roughly a

year later, we had gone through the de-
velopment of a replacement for the
warhead on the Hellfire missile that
was much more effective in enclosed
structures and still met all the require-
ments of the model that we had started
with—the Mike (MK) model of the
thermobaric bomb. In this case, the
Marine Corps participated in the de-
velopment with support from other
Services. This is a good example of
bringing things forward once a fund-
ing source is identified.

Q
The terrorists rely on things like surprise,
deception, and asymmetric warfare. As a
matter of fact, I recently read in the pa-
pers that there have been attempts to con-
ceal weapons in consumer electronic prod-
ucts, like boom boxes. How do we go about
determining what capabilities we need to
be able to counter this kind of asymmet-
ric threat? 

A
The recognized challenge of the 21st cen-
tury is the uncertainties—recognizing
the rate of change in technology that
will be increasing as we go forward. The
availability of this technology is not only
for us but potentially for adversaries. It's
important that we be aware not only of
the advances in technology outside the
areas we're developing for our own pur-
poses, but also of the potential use by
adversaries. It is indeed a challenge, and
we cannot stop pushing the frontiers of
technology, both in application of com-
mercial products and understanding of
their possible uses, and in development
of technologies that we build on our
own or with industry.

Q
Sort of a related question: with the new
JCSI3170 [Chairman of the Joint Chiefs
of Staff Instruction 3170.01C] and the
new JCIDS [Joint Capabilities Integra-
tion and Development System] process,
we're now focusing on the capabilities-
based requirements system as opposed to
the old traditional threat-based scenario
where we were looking at specific threats.
What impact does that have on what we
do in the S&T [science and technology]
arena? How do we derive what those ca-
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pabilities are and focus our S&T efforts
in those areas?

A
The science and technology work be-
comes increasingly important in a ca-
pabilities-based approach to the future.
We need not only look at a capability
that we want to have in the near term,
but also recognize that it is a journey in
time and that we want to have the tech-
nological edge into the future. The in-

vestments that we need to make are not
only for the current generation, but for
the next generation, next generation,
and next generation. So a strong fun-
damental technology base is also im-
portant for maintaining a capabilities-
based edge in the future. We need to be
looking at and bringing forward the
near-, mid-, and long-term capabilities.
The breadth of work is quite extensive
in terms of the different technologies;
and making decisions as to which of

them to fund and turn into operational
capabilities of the future is quite diffi-
cult.

We have increased interaction with the
warfighters—the user community—in
order to bring our development activ-
ity in line with the work done at Joint
Staff as well as combatant commands,
Services, and agencies. That linkage is
important to establish from day one and
must continue throughout the life of a
capability or system. That involvement
also includes acquisition and logistics
professionals. Everybody needs to be
engaged from day one to the end. As we
look at the spiraling of technology into
systems, it is implied that we under-
stand the system as well as the tech-
nologies that could be available to spi-
ral into the systems. We try to provide
mechanisms that allow that transition
of those technologies to occur.

Q
It seems to me looking at the new JCIDS
process, that there's going to be more up-
front activity. It almost seems like the Joint
Staff is going to be responsible for some
pretty significant decision making. How
are we going to get the labs and the tech-
nologists involved in that process? 

A
We have had a joint warfighting science
and technology plan for a number of
years. It continues to improve as we in-
volve our end user, the warfighter, in
the process. We are now aligning with
those functional areas. We need to make
sure that the technologies, the direction
of the Joint Staff, and our planning
process will be aligned. We will also be
paying attention to the technology base
because that's what we will be drawing
from. If we have a strong research and
engineering base, then when we do the
analysis of alternatives, we will have a
robust set of options to select from. We
need to look not only at the pull, but
also continue some of the push on the
technology side. 

Q
We've seen some discussion here again in
the press recently that possibly the ter-
rorists are not so much going to focus on
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the individuals as perhaps try to focus on
our economy, try to bring it down. Much
of what impacts our economy—the power,
communications infrastructure, our fi-
nancial systems, our transportations sys-
tems—is in private hands. What kind of
things can the Department of Defense do
to help prevent accidents in terms of at-
tacks to that infrastructure?

A
One of the cross-cutting initiatives that
we have been engaged in is surveillance
technology, and that's a set of tech-
nologies being pursued from basic re-
search and so forth, that provides an
underpinning for C4ISR—command,
control, communications, computers,
intelligence, surveillance, and recon-
naissance. And in that are the techni-
cal pieces that bring information as-
surance back to the battlespace and
allow a network-centric approach to
warfare.

We also want to have awareness of the
battlespace, so sensor technologies will
be needed in the future. Many of the
technology efforts will have not only
direct application to our warfighting
missions, but they also have similar
technologies that could be applied to
the cases that you mentioned. We col-
laborate with the DHS—the Depart-
ment of Homeland Security. One of the
principal interfaces to support the DHS
is through Northern Command. So we
work with them to provide the tech-
nologies that they would need to do
their job. 

Q
I heard somebody in a speech a few weeks
ago raise the issue that we had a lot of
focus on interoperability from a Joint
Coalition perspective, but I'm thinking
that interoperability with the civilian
world is a real issue.

A
It is, and through a series of exercises,
the Northern Command is trying to un-
derstand exactly where we are. In the
future, we'd like to start with a view to-
ward an integrated approach so that sys-
tems are really tied together early from
a systems engineering point of view, ver-

sus waiting until later and trying to have
the ability to connect them.

Q
We've been aware of a few other items that
were put on the fast track. For example,
there was a hand-held device that con-
verts images from UAVs [unmanned aer-
ial vehicles], a language translator, a pen-
size device that disinfects water. How are
these kinds of programs being brought for-
ward? How are we able to transition some
of them? Another question is what is being
done about the supportability issues. A
lot of these quick-reaction projects get
fielded, they're an immediate success, but
then they fall into disrepair or misuse be-
cause in the rush to get them out there,
we haven't thought about the downstream
support issues. How are we dealing with
that on some of these projects?

A
The transition of technology is an im-
portant issue. We've focused on it from
day one, and we continue to work on
it. Now we have additional mechanisms
in place to aid the transition of tech-
nology, and we are involving the
warfighter much earlier in the process.
We have a quick reaction special pro-
jects activity that has three parts. One
is to look at varied and new ideas, new
technologies in the quick-reaction spe-
cial projects fund. Another is the Tech-
nology Transition Initiative [TTI] that
provides support for testing a system
and making sure it would provide value
and that the transition to the Services
takes place. And third is the DAC [De-
fense Acquisition Challenge] program
that looks at technologies that may be
out there that can enhance a current
subsystem and must have buy-in from
the program manager and OEM [origi-
nal equipment manufacturer] of the af-
fected system. 

I think that involvement of S&T per-
sonnel within the Services, agencies, and
combatant commands early on in the
process is important in order to under-
stand what is technically possible in the
near-term, mid-term, or long-term and
to understand the needs that are there.
This is probably the most important as-
pect of bringing technology transition
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forward: having communication be-
tween all the players.

Q
You mentioned the quick reaction fund.
How much money is in that? How do pro-
jects get funded. And have you been doing
it long enough to have any success sto-
ries?

A
This is the first year of the quick reac-
tion special projects fund. The larger
part of that was the Defense Acquisition
Challenge, and that just closed out. We
had a review process that was run, to a
great extent, out of AS&C [Advanced
Systems and Concepts], which is deputy
under secretary of defense AS&C Sue
Payton's area, to look at the technolo-
gies. The proposals that were the best
ones went forward for award this month. 

The TTI's purpose is to bridge the “val-
ley of death”—to help technologies com-
ing out defense science and technology
labs survive and get to acquisition faster
than previously. The program provides
current-year funds that otherwise
wouldn't be available to facilitate some
aspect of this transition. 

To give you a few examples, these funds
may be used to integrate a technology
into existing combat systems, to rapidly
assess its viability in a demonstration,
or to execute low-rate initial produc-
tion. To initiate the program this year,
the Services and defense agencies were
solicited for key projects needing assis-
tance in transition. The projects were
then rated and ranked in accordance
with mandated criteria. Thirteen were
selected for funding. Those projects rep-
resent a diverse field of technologies
serving the military services and joint
combatant commanders.

Q
Are these proposals submitted by the Ser-
vices, or do contractors come in directly
and propose technologies?
A
For the TTI program, the selection
process is guided by a technology tran-
sition council that meets semi-annually.
It is composed of the Services' acquisi-

tion executives, their science and tech-
nology executives, and the Joint Re-
quirements Oversight Council. It ad-
dresses technologies that are ready for
transition and the need for transitions,
and it provides advice to the technol-
ogy transition manager, Sue Payton, who
then makes final selections.

Review of initial DAC program project
submittals for fiscal year 2003 funding
progressed at a rapid pace with initial
assessments at the military services and
USSOCOM for comment. Nearly 120
military service program offices were
contacted for technologies that could
potentially benefit their programs of

record, and nearly 80 program offices
submitted final proposals. 

Q
The ACTD [Advanced Concept Technol-
ogy Demonstration] projects have been
ongoing for quite a few years. They have
demonstrated a lot of interest in technol-
ogy, but it seems that often they don't be-
come formal projects. I think a lot of that
goes back to the supportability issues too.
Are we doing a better job at getting some
of those things to transition, or do we have
any recent ACTD successes that we can
point to?

A
I believe we are doing a better job. We
are involving the Services and combat-
ant commanders, who are the require-
ment sponsors in the ACTD process.
We are looking at the funding profiles
to make sure the technology transition
is possible from the very beginning. 

In the early years of the ACTD program,
the emphasis was placed on initiating
projects that blended emergent tech-
nology and innovative operation em-
ployment concepts. This commitment
to bold transformational efforts contin-
ues and is now matched by a commit-
ment of efforts and resources for tran-
sition to sustained capabilities for our
joint combatant commander customers.
The partnership structure of each ACTD
now adds a transition manager to the
technical manager and operational man-
ager team. Provision for some transition
costs inside ACTD management plans
also encourages the move from a com-
pelling demonstration to a sustained ca-
pability. These elements are added at the
same time that the time line for indi-
vidual ACTDs is being compressed, to
speed delivery of capabilities while em-
bedded technologies can provide a de-
cisive operational edge.

Many ACTD products were employed
in Operation Enduring Freedom and
Operation Iraqi Freedom. Here are a few
examples: Theater Precision Strike Op-
erations, which provides joint com-
manders with the automation needed
to plan and direct counterfire and pre-
cision strike operations; LASER [Lan-
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guage and Speech Exploitation Re-
sources], which provides improved in-
teroperability, accuracy, and timeliness
of translation for speech and document
exploitation and translingual retrieval
capabilities and products; JMOT [Joint
Medical Operations-Telemedicine],
which will provide the ability to inte-
grate the Services’ deployable theater
medical telepresence in remote loca-
tions; ACMD [Area Cruise Missile De-
fense], which integrates various civilian
and military sensors into a single, com-
mon air-defense operational picture, and
is being used by the U.S. Air Force in
the JBECC [Joint-Based Expeditionary
Connectivity Center]; CASPOD [Cont-
amination Avoidance at Seaports of De-
barkation], which provides a fly-away
package that fills the gap in chemical
and biological defense capability that
exists at seaports of debarkation; and fi-
nally, HUMINT [human intelligence]
and counter intel support tools, which
are providing a mature commercial and
government off-the-shelf technology to
human intelligence and counterintelli-
gence personnel. 

Q
Could you tell us a little bit about the Na-
tional Aerospace Initiative? I know that it
is, in your eyes, a very important initiative
that's looking at hypersonics, space access,
and so forth. I wonder if you can tell us why
it is so critical to national security.

A
When I arrived here in August of 2001,
I was given a stack of things that were
in progress, drafts of studies that were
ongoing, and recently completed re-
ports from the Services and agencies
on the technologies that were being
looked at or suggested in the areas of
high-speed flight, including turbine-
based ramjet and scramjet types of
propulsion options, rocket-based areas,
and the space technologies that were
in the process of implementing part of
the Rumsfeld space commission find-
ings. 

We took a look at these areas, and we
worked on the integration of the cur-
rent efforts and did an assessment on
the state of technology and the oppor-

tunities in these areas. We also looked
forward to the future and saw a synergy
that would be a very positive force en-
abling us to have greater capabilities rel-
atively near-term as we increase the
speed of systems, give ourselves more
options for access to space, and poten-
tially even look in a different way at our
space architecture to accomplish the as-
sured, responsive access to space in a
more important way. We are focusing
on the coordination and integration of
the technical efforts not only within the
Department of Defense, but also with
the key partner in this area—NASA. 

Q
I know you've got some challenges. You
have a goal I think of a Mach per year to
increase in speed.

A
The programs that were in place and
those that we have adjusted were on
roughly the trajectory to continue the
flight programs. We've been working on
some of these technologies for decades.
Approximately 300 ground tests of var-
ious engines have taken place in the last
few years, so we're at a point in our de-
velopment phase of propulsion systems
that it's time to fly. We'll gain a great deal
of knowledge from doing that, which
helps in terms of ground testing pro-
grams and modeling and fundamental
work as well. 

Q
In your career you had two missions on
the space shuttle, both of which involved
the Russians. You were also the director
of operations for NASA activities at the
Gagarin Cosmonaut Training Centers,
Russia, in 1994-95. Do you have any com-
ments you'd like to share with us on the
Russian space program then and now?

A
Yes. The Russians have had some re-
markable successes in the space pro-
gram. My experience was positive with
respect to the engineering, the profes-
sionalism of the Cosmonaut Corps,  the
training folks, and the people in the op-
erations centers; the strong capabilities
in areas such as propulsion, metallurgy,
and in mechanical systems, such as
welding. They're very, very good. It was
a great and very positive experience. 

Q
People—how do you plan to attract (or
retain) the innovative thinkers you need?
Could you comment on the perceived gray-
ing of the workforce and how it will af-
fect your mission?

A
The Defense laboratories are seeking to
attract and retain top scientists and en-
gineers [S&Es] to support the DoD lab-
oratory missions. The DoD is develop-
ing a new personnel system that will
permit us greater flexibility to hire and
retain the very best. One good aspect is
that the new system will permit direct
appointment of new graduates having
excellent academic records. This will
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allow us to be more competitive with
industry in hiring the best and bright-
est. The process of hiring senior level
people will also be streamlined and will
allow the payment of significant bonuses
to attract the more experienced and
qualified S&Es.

Additionally, we have begun to incor-
porate long-term strategies and guide
investments that reshape the S&E sup-
ply chain, assuring a quality pipeline of
personnel resources. 

The DoD laboratory workforce is indeed
graying, with many of the S&Es be-
coming eligible to retire in the next few
years. Depending on the particular lab-
oratory, between 25 and 50 percent of
the S&Es will be eligible to retire in the
next five years. However, this does not
mean that they will retire. Many are opt-
ing to continue to work beyond their
retirement eligibility dates. And some
are opting to retire from government
service, go to work for industrial firms,
and return to perform the same or sim-
ilar duties as contractors.

Many of these individuals are the rec-
ognized experts in their scientific and
engineering fields, so their loss will im-
pact the laboratories’ capabilities. This
is why we are asking many of our se-
nior people to mentor the young, new
engineers and scientists. One of the DoD
laboratory workforce enhancements we
are requesting in fiscal 04 is a new DoD
laboratory mentoring and new hire de-
velopment program, which will provide
support to senior level researchers to
mentor new hires and to collaborate on
research projects.

Q
What's being done to revitalize DoD's lab-
oratories and their infrastructure?

A
We have recently revitalized and redi-
rected a major effort to improve labo-
ratory quality. This new effort is the Lab-
oratory Quality Enhancement Program,
which involves senior executives from
the Services and is chaired by the deputy
under secretary of defense for laborato-
ries and basic sciences. This effort in-

volves working groups in four areas:
personnel, education, exemplary prac-
tices, and enterprise assessment. There
will be initiatives in each of these areas
that will lead to improvements and in-
novations in laboratory quality, pro-
ductivity, relevance, and leadership.

Q
Are there differences in how industry con-
ducts its S&T efforts compared with DoD?
Can you give us some examples?

A
Yes. The fundamental difference is that
industry must focus on minimizing risk
and maximizing the bottom line. In-
dustry, therefore, focuses on near-term
S&T. DoD, on the other hand, focuses
on maintaining technological superior-
ity for future generations. The tech-
nologies we pursue may be decades
away, but we must invest in them today
to ensure their availability for future
warfighters. Yet we must also stand ready
to provide solutions to near-term prob-
lems. 

Another difference is the breadth of the
DoD's S&T program. The DoD uses
commercial technology wherever pos-
sible; however, there are many areas in
which national security needs are
unique. We must stay at the front of fast-
moving commercial technologies such
as information technology and biotech-
nology, and we must continue efforts in
areas where industry has lost interest or
has little interest. 

A third difference is the DoD investment
in basic research. Historically, the great-
est investment in our nation's basic re-
search has come from the federal gov-
ernment, and a large portion of that
investment is through the DoD. Because
most basic research is conducted in our
colleges and universities, the DoD S&T
Program has been important in devel-
oping the scientists and engineers who
are key to the success of industry and
the DoD.

Q
Secretary Aldridge's goal was to have 3
percent of the fiscal 2003 budget allotted
for science and technology issues—and
he almost made it. Will that trend of in-
creased funding continue?

A
The 3 percent goal was actually set by Sec-
retary of Defense Rumsfeld in the Sep-
tember 2001 Quadrennial Defense Re-
view. It remains the Department's goal to
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continuously grow the S&T investment
toward 3 percent of the total defense bud-
get.

As you noted, we have been making
progress towards achieving this goal in
our recent budget requests.

Q
Can you tell us what you are doing to
focus DoD S&T on Secretary Rumsfeld's
transformational goals?

A
In the summer 2002, my staff worked
with the military departments and de-
fense agencies to ensure that sufficient
funding was being directed toward pro-

jects that advance the six Quadrennial
Defense Review transformation opera-
tional goals. In September 2002, the
Linking Science and Technology to
Transformation report was completed,
and one of the major findings was that
the DoD S&T program was mostly
aligned with the transformation opera-
tional goals, with nearly 80 percent of
the program in direct support of these
goals. This finding was verified by the
recent study that looked at the actual
S&T budget contained in the fiscal 2004
presidential budget request. 

Q
One last quick question just to wrap up:
I wonder if you could share with us the

best piece of advice you were ever given
and what you think your greatest success
has been in your career.

A
The best advice? Probably from my par-
ents: “Do your very best and work hard.”
I try to do that. And success—my cur-
rent job. I couldn't ask for anything more
important—great people and a very, very
important mission for a great country.
I'll continue to work hard and do the
best I can. Thank you very much.

EEddiittoorr’’ss  NNoottee:: To learn more about
DDR&E initiatives and programs, visit
http://www.dod.mil/ddre/.

Air Force Reserve Major General Ron Sega (center), former American astronaut, is shown aboard the Russian Space Station Mir in 1996.

Astronauts Linda Godwin (left) and Rich Clifford (right) are preparing for the first spacewalk ever to take place while the Space Shuttle was

docked with Russia's Mir Space Station during the STS-76 mission, the third docking mission to the Russian Space Station. Both are already

wearing their space suits, called extravehicular mobility units (EMU), while PayLoad Commander Sega assists them in getting suited-up and

during final checks of the equipment. The picture was taken inside the airlock, and the upper parts of the EMUs are still mounted to the

walls of the airlock. 


