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Introduction

During the 1990s, defense spending was cut in order 1o provide
a "peace dividend,” The United States also embarked on an ambi-
tious national security strategy of global engagement that would
see Amorican forces deployed worldwide on an unprecedented
scale. Increasingly scarce defense funds were devoted to maintain:
ing current readiness at the expense of investment in research,
development and acquisition, Shortchanging future readiness in this
way is particularty dangerous in light of the fact that currert equip-
ment is wearing out and threats 10 our national security are chang-
ing. Tomorrow's Army will need new capabilities to protect
American interests. In recognition of this fact, the Army has
unveiled a bold transformation vision designed to counter the full |

range ol amerging threats.

Research and development (R&D) funding cannct continue to
fall if the Army is to gain the capabilities it needs to deter future
conflicts and fight in a rapidly changing strategic environment.,
Recent events provide cause for optimism on this issue—{ongress
roughly doubled the administration’s request for funding of Army
transformation. However, no single congressional plus-up can
reverse the effects of a protracted RED holiday. The government
must sustain the appropriated Army Fiscal Year {FY) 2001 science,
technology and development funding levels throughout the Future

Years Defense Plan (FYDP),




The Desert Storm Force:
A Legacy of Research and Development from
the 1970s and 1980s

Throughout the Cold War, the United States
and its allies relied on technological supremacy
to counter the numerically superior Warsaw
Pact military forces poised to strike into
Western Europe. This highly successful strategy
leveraged America's enduring strategic advan-
tages in the fields of research and develop-
ment. It also helped to bankrupt the Soviet
Union—which had no choice but to attempt to
match America’s technological advancements—
and, i so doing, hastenad the end of the Cold War,

Hever tested in combat against the Warsaw
Pact, America’s superior military technology

was finally unleashed during the 1990-19%1
Persian Gulf War. The U.5. Army's heavy forces,
designed originally to defeat much larger
Warsaw Pact armies in Central Europe, per-

~formed britliantly throughout the campaign,

demonstrating overwhelming lethality, surviv-
ability and adaptability to desert warfare.

The path to success in Desert Storm had
actually begun many years before. In the midst
of Vietnam and the era of the "hollow™ military,
and facing a growing Soviet quantitative superi-
ority in Eurcpe, the Army set out to improve
dramatically the quality of its conventional
forces. Constrained by a lirmited modernization
budget, the Arroy leadership prioritized careful-
ly, focusing its developmental resources on five
programs they considered critical to the future
heavy combined-arms force: the M1 Abrams
main battle tank, the M2/M3 Bradley fighting
vehicle, the AH-64 Apache attack helicopter,
the UH-60 Black Hawk utility helicopter, and the
Patriot air defense system,
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Apache proved instrumentat in both the air
and ground campaigns, often paving the way for
ground forces as a tank-killer with its Helifire
missiles, and for air forces with its opening
night attacks on key nodes of rag’s integrated
air defense system. The Army’s 1015t Airborne
Division {Alr Assault), transported targely by the
Black Hawk, performed the longest-range heli-
- copter assault in history. Armored forces, their
skitls honed through advanced training sirmula-
tion at the Nations! Training Center, leveraged
the dominant, complementary capabilides of
the Abrams tank and Bradiey fighting vehicle to
deliver a decisive blow to lrag’s elite
Republican Guard. All the while, the Patriot
antimissile system provided a critical shield—
both physical and psychological—against lraqi
Scud missile attacks designed specifically to
shatter a potentially fragile coalition and draw
Israel into the conflict.

The U.S.-led coalition™s margin of superior-
ity over Iragi forces during Besert Storm would

have been substantially thirmer had it not pos-
sessed the leap-ahead combined-arms capabili-
ty provided by the Big Five. Coalition forces
likely would have prevailed, but the conflict
probably would have lasted longer, and friendly
casuaities likely would have been higher
However, the seeds of the qualitative superiori-
ty that enabled U.5. forces to win quickly, deci-
sively and with astonishingly few casualties
were sown well before anyone could have pre-
dicted the United States and Irag would one day
come to blows in the Kuwaiti desert. Indeed,
the Big Five were made possible by two decades
of focused R&D during the 1960s and 1970s
when the Department of Defense (DobD} was
among the national teaders in R&D investment
and had the wherewithal to shape industry and
university research to meet national security
needs. Today's Army continues to reap the ben-
efits of R&D investments it made some three or
four decades ago,




%

Bitlions of FY 2001

Testhusten Tanding Yor Dirsert Shleied Ottty

The "Peace Dividend” Leads to the "Death Spiral”

The end of the Cold War led to a strong pub-
lic demand for a long-promised "peace divi-
dend,” and defense budget cuts totaling $765
bitlion in the 19905 were the primary bill-payer.
Figure 1 traces this dramatic trend that ulti-
mately reduced DoD budgets by 25 percent—
the Army budget fatling 30 percent—over the
course of the decade, The Army force structure
would also be trimmed from 18 to 10 active
divisions. The ather services faced similar
reductions to their budget and force structure.
The DoD budget as a percentage of gross domes-
tic product (GDP) fell from 5.2 percent to just 3
percent during the 19905, the lowest such figure
since before the 7 December 1947 attack on
Peart Harluor,

During the 19905, as defense resources
were declining precipitousty, the United States
embarked on arnt ambitiows aational security
strategy of global engagement that has resulted
in an unprecedented and ever-expanding list of
worldwide military commitmonts. While the
high operational tempo {OPTEMPQ} has been a
strain on all of the services, it has affected the
manpower-intensive  Army  disproportionately,
with respect to both its people and its equip-
ment. Today the Army must support close o
30,000 soldiers on contingency deployments in
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76 nations—in addition to the roughly 120,000
soldiers routinely stationed abroad. Figure 2
flustrates the Army's recent overseas activity
and captures the high pace of operations. Since
1993, the Army has averaged one contingency
deployment every 14 weeks: in 1989, that fig-
yre was one every four yeors.)

The reduction in Army force structure,
showrn iny table 1, was accompanied by what was
intended, at the time, o be a temporary
Defensewide “pause” in the procurement of
new equipment. The scope of the "procurement
holiday™ is shown ip figure 3.

Initially, Dol was able to lower the average
age of its equipment by leveraging the force
structure cuts and simply retiring the oldest sys-
tems, This might have proven an effective
irterim measure had procurement resumed as
promised. However, the procurement holiday
continued throughout the 1990s, forcing the
services to rely on eguipment longer than
planned, often well beyond a system’s intended
service life. As systems age, they become
expensive to operate and maintain, To Cover
the rising operation and maintenance costs, the
services began dipping into the procurement
accounts, In order to free up modernization

Figure 1
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funds, the services have often deferred the
recapitalization of current systems andfor
reduced the quantities of new systems pur-
chased. In both cases, but especially the latter,
this increases system unit cost and further
reduces the number of units procured. The
Under Secretary of Deferse for Acquisition,
Technology and Logistics referred to this vicious,
self-predatory cycle as the "death spiral,™

The latest casualty of the defense draw-
down-triggered "death spiral” is R&D—the
foundation of our technological superiority and,
thus, of our global military dominance. Just as
the procurement accounts have been raided o
maintain and operate aging systems, R&D fund-
ing has been siphoned to help pay for both the
recapitalization and/or upgrade of legacy sys.
tems and the acquisition of new systems in the
final phases of development. As illustrated in
figure 4, DoD R&D investment declined 13 per-
cent between Fiscal Year {FY} 1990 and Y 2000,
Army R&D investrnent declined 17 percent over
the same period.

1954 1995
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In addition, the services, seeking to emsure
the acquisition of new equipment after the long
procurement holiday, are applying a rising per-
rentage of the remaining R&D funding to these
near-termy priorities {e.g., upgrades o fielded
systemns and final development work on follow-
on systems)—at the direct expense of the
development of fundamentally new capabili-
ties. In the President’s FY 2000 budget reguest,
for example, more than 33 percent of the total
Dol-wide FY 2000 Research, Development, Test
and Evaluation [RDT&E) request was for modifi-
cations to fielded and, in many cases, aging sys-
tems. In that same request, the S&T accounts,
which underpin the development of new capa-
bitities, were reduced by nearly 25 percent
from 19993

The resutt of RRD reductions and the skew-
ing of investment toward near-term priorities
is, in the words of the Defense Science Board,
“severely depressed ULS, military-technological
innovation when the premium on innovation has
never been higher. ™

Figure 4
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The Transformation Imperative

Why is military-technological innovation
more important than ever? The answer 5 two-
fold. First, the globalization phenomenon is lev-
eling the international military-technological
playing field, t.e., providing all states, not just
the great powers, with access to much of the
technology (both defense-unigue and commer-
cially developed) underpinning the modern mil-
itary. Conseguently, the United States must
“run” even faster-—accelerate the development
of tomarrow’s technology—1o0 stay ahead of its
competitors,

Second, America's potential adversaries are
leveraging their newfound access to militarily
useful technology to present .S, forces with a
fundamentally new set of threats designed not
to match our strengths, but rather to sxploit
our wvulnerabilities. Specifically, potential
adverzaries will seek to capitalize on the great
distances U.S. forces must travel to engage
themn, and on U.S. forces’ reliance on unimped-
ed access to and use of ports, airfields, bases,
littaral waters and airspace in the theater of
conftict. Gone are the days of shx-month theater
force buildups, uncontested access to the theater,
and operational sanctuary once in-theater
Tomarraw's adversaries are expected to attack
with little or no warning, and to attempt to

physically doeny U.S, forces access to the the-
ater with a wide range of so-called "anti-acress”
forces such as ballistic and cruise missiles and
weapons of mass destruction.

Meeting these new challenges requires U.S.
forces to adopt a dramatically different
approach to warfare. It also requires a new
Army—a dramatically more responsive and
survivable force able to deploy decisive
combat capability to a theater in days
rather than months, and to operate effectively
in an increasingly threatening environment.
Tomorrow’s Army must be capable of more than
just prevailing in major theater warfare. To
continue supporting a national security strategy
of global engagement, our Army must retain the
ability to respond effectively at the "lower"
end of the contingency spectrum, which is char-
acterized by increasingly frequent humanitari-
an, peacekeeping and peare enforcement oper-
ations. In short, the nation demands an Army
that is strategically responsive and dorminant at
every point on the spectrum of operations and
capable of providing the National Command
Authorities with a broad range of options for
peacetime  operations, deterrence and
warfighting.

The Objective Force and the Future Combat Systems

To provide such a force within the shortest
possible time frame, the Army, under the lead-
ership of Chief of Staff General Eric K. Shinseki,
has embarked on an ambitious transformation
strategy. The new Army Vision, released in
February 2000, calls for an Army capable of
placing & combat brigade anywhere in the world
within 96 hours: a division into theater within
120 hours; and five divisions within 30 days.

The central goal of this "Objective Force” is to
achieve this level of responsiveness without
sacrificing either lethality or survivability, A
paraliel poal 5 to substantially reduce the
Army’s theater logistics “footprint”-—the size
and weight of its theater deployment—in order
to reduce its dependenice on large theater bases
{and thus its vulnerability to enemy anti-access
stratepies) and to minimize strategic Uft




requirements. General Shinseki, in a recent
address, captured the essenice of the Army's
transformational challenge:

We must provide early-entry forces that can
operate jointly without access fe fixed for-
ward bases, but we still need the power 1o
slug it out and win decisively. Todoy, our
heavy forces are too heawy ond our light
forces lack staying power. We will address
those mismatches.s

The centerpiece of the Objective Force is
the Future Combat Systems (FC5) family of
vehicles, now in the very early stages of devel-
opment. As currently envisioned, the FC5 will
be capable of multiple roles, overwhelming
lethality, strategic deployability, self-sustain
ment, and very high survivability on tomormow’s
high-threat battlefield—a true "system of sys-
tems” in which the individual soldier s a criti-
cal component. With these attributes, F(S

impact on Army warfighting capability in the
215t century could well be as significant as the
introduction of the tank during World War [ and
the attack helicopter in Vietnam. Goals for the
FCS 20-ton combat vehicle include:

m light weight {less than 20 tons) for C-130
transportability;

ma 33-50 percent decrease in logistics
sustainment requirements and a 50 per-
cent decrease in fuel consumption;

® 3 continental United States (CONUS)-to-
theater response time of less than 96
hours;

® the ability to sustain OPTEMPO for five
days without resupply; and

# very high battlefield speeds {100-kilome-

ters-per-hour burst; 60-kilometers-per
hour sustained cruise).

Science and Technology: Enabling the Objective Force

Dol invests in S&T to (1) develap technolo-
gy solutions to known military needs and (2}
develop technologies that may have substantial
military potential, but whose ultimate military
application is yet to be defined. In the case of
the Objective Force and the FOS-~the embodi-
ment of the land force the Army again knows
. the nation requires—the military need could
not be clearer,

With the majority of the technology under
pinning the FCS yet to be developed, the suc-
cess of the Army’s bold transformation strategy
rests squarely on the shoulders of the Army S&T
community, in partnership with the Defense
Advanced Research Projects Agency (DARPA).
Indeed, Army transformation efforts will focus
on S&T until the FCS-enabling technologies have
matured to the point where the development of
systems. with the above-described characteris-
tics can begin in earnest, Today, the S&T com-

munity is working hard te answer such critical
technical questions as:

B How can the armored volume of a com-
bat vehicle be reduced while its surviv-
ability is increased?

W How can FCS deployability be increased
bevond today's standards without sacri-
ficing its survivability and lethality?

W How can the Army reduce in-theater sup-
port needs, and thereby reduce strategic
it requirements?

These and other questions are guiding a
major effort to develop technologies that will
give the Objective Force its desired character-
istics—responsiveness, agility, wversatility,
deployability, lethality, survivability and sus-
tainability. The Army and DARPA have combined
resources of $560 mithon per year to define and

3 army Chief of Staff General Eric K. $hinsek!, Rerrarks at Chief of Staff Artive’ Coremary, Fort tyee Y&, 23 June 1999,
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explore the FCS concept in time for the Chief
of Staff (CSA) to decide in 2003 whether the
technology will support realization of the
FCS-equipped Objective Force.

Focused investment of scarce ST funds
should provide the development of the mini-
mum essential component technologies needed
to support the on-schedule start of FCS dovel-
opment. Highlighted in the following section
are some of the most promising advanced tech-

Lethality|

Guided Multiple Launch Rocket System— "™
Extended Range (GMLRS-ER)
M Increased range, accuracy and lethatity

B Global Positioning System (GPS)/inertial
guided (10m Circular Error Probable [CEP])

B 50km maximum range

High Mobility Artillery Rocket System
{(HIMARS)
B Lightweight version of the Multiple
Launch Rocket System IMLRS) launcher
W Rolt-off £-130 and operational in
15 minutes
M Capable of firing any rocket ar rrissile
in the MLRS family of munitions

Net Fires
B “#issiles in a box”
B 20—-40km precision attack mumitions
& 30-minute/200km loitering attack
munitions
M Fully autonomous

1"




Tank Extended Range Munition (TERM)

MW Fully integrated gun-launched precision
munition capable of defeating high-value
threats, advanced armor threats equipped
with explosive reactive armor, or active
protection systems out to 8km line of sight
(LOS) and non-L0O5

B Leverage targeting information available
from forward observers and reconnais-
sance, surveillance and target acquisition
{RSTA) platforms

B Seven-fold increase in lethal battlespace

Precision Guided Mortar Munition {(PGMM)
W Responsive, stand-off precision indirect fire
weapon
MW 120mm laser-guided mortar

W Accurate {one meter CEP), extended range
{15k} and lightweight (less than 40ib)

B 10-fold increase in indirect fire kills

W 40 percent reduction in rounds fired for
reduced lopistics burden

12

Compact Kinetic Energy Missile {CKEM)
& Compact {4f1 long; 35-40kg} hypervelocity
{Mach 6.5 ® 500m} kinetic energy missile
W Low vulperability propellant
B Capable against air & ground targets to Skm

W Greater than 10 mega-joules {MJ) penetrator
energy over a range of 0.4—4,0km

B Missile delivers greater than 30MJ on target
at 4km

W Compatible with the line-of-sight antitank
{LOSAT) target acquisition and tracking
system




Electro-Thermal Chemical (ETC) Gun with Novel
Kinetic Energy Penetrator
B improved direct-firg lethality
W Potential to achieve 120mm performance in a 105mm
cannon at less weight, cost and logistics burden
W High-energy, high-density propeliant
formulations and geometry

B Plasma generators for effective coupling
of electrical energy into propellants

Objective Crew-Served Weapon

# integrated 2%mm maching gun system
with air bursting munitions

B Light-weight system with crew of two

B Suppresses infantry at ranges up toe Zkm

B Damages lightly armored vehicles, water-
crafy, and slow-moving aircraft at ranges
up to 1km :

survivability

-
N

Integrated Survivability with Q0 nt Be
Active Protection System e P
W Emphasis on tayered defense: !
avoiding being detected, acquired,
hit, penetrated and killed
® Dostroy or degrade chemical and
kinetic energy antiarmor
mumitions prior to vehicle impact

e

Signature reduction
Cbscurants, jammers

Jammers, gecovs,
active protection

Passive armot,

W Cxploit aircraft survivability
approach and technologies

8 Reduces dependence on heawy
armor

Compartmenting,
spall reduction,
tire suppression

Active Protection System

Lightweight Passive Armor
B Electromagnetic armor

Ceramic
interface
Defeat Armor

B Smart armor i §
Lightweight

Composite

Armar

B Explosive/energetic armor
‘ W Advanced materials and composites

Lightweight Passiva Armor

13




Mobility-Deployability

20-Ton Armored FCS Vehicle
B C-130 transportable
B Advanced lightweight armor

B Composite vehicle structure 33 percent
lighter than comparable steel or aluminum

Arepored FPOS

Ground Propulsion and Mobility

M Combined enhancements of semiactive
suspension, band track and electric drive

MW Redures overall vehicle weight, decreases
*under armor” volume, and improves
mobility by 30 percent, compared to Abrams

@ ﬁ% W Band track reduces acoustic and infrared (IR}
' signatures by 30-50 percent and track
wedght by 20 percent, compared to Abrams
¥ Electric drive reduces signatures {acoustic

Band and 1R} and provides power management
Track 2 - : scheme for range of electric systems:
armament, sensors, active suspension

g4
Commnosite

Armored
ehicle

Advanced Propulsion
W High power density, low heat
rejection, fuel efficient engine
W Compact, high-efficiency drive train
W Capable of 60mph cross-country, an
increase of 40 percent
B Reduce fusl demand by 50 percent

Commercial-
Eased Dless!
Enging

Electric
Drive

advanced Praputsion |
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CISR

Family of Unmanned Aerial Véhxcles
{UAVs)

B Networked to Comanche and FCS to
expand battlespace and improve force
survivability, lethality and tactical
mobility

M Range from high-altitude systerns such
a5 Global Hawk to mini- and micro-
LAVS organic to FCS force

W Vertical takeoff/landing UAVS provide
small logistic footprint and silent over
watch

{Command, Control, Communications, Computers,
intelligence, Surveillance and Reconnaissance)

Secure, Mobile, Wireless
C15R "infosphere™

B Hetwork-centric collaborative force
& Dominant battiespace awareness

B Secure, mobile infosphere

B Advanced sensors

W Rapid battlespace visualization and
damage assessment

X
oo e

'SR Infasphere

Crewman’s Associate

B Expert systems and artificiat
intelligence for 50 percent reduction
in crew workloard

W Leverages Rotorcraft Pilot's Associate
{RPAY

WMAN's Assnciale

15




The Path to Fuet Efficiency

Prapuision Technt
« Pl sy SEmn
ot st BN

Composite
Srructure

£s Active Protection.
o WY redhartion {passies

[ ssmwt rudction
* Crawdiitnibation
actuction

ission Planning
‘ » Efficient use of fusd
B gediction in Battiefieis Foel fey
ﬂ’eqmmmw :
Reduced Logistical Footprint J§

Sustainability

Reduced Logistical Footprint

8 FCS-equipped force requires at least 50
percent less support than the Abrams force

W Robotics: Size/weight reduction, crew
elimination/reduction

® Battlefield fuel day requirements reduced
80 percent

— Mission planning: efficient use of fuel

— Active protection vs, passive protection
{armor)

M Propulsion technologies

Alr Insertior

Precision Air Insertion
W Autonomous precision air insertion of
payloads up to 21 tons
W High-altitude delivery with 20km offset
and 100 CEP
B GPS-guided

Unformmately, due 10 the decade-long
E&D decline, FOX progras risk will be higher,
and & puniber of high-pavolf technologios may
nor be available in time for the st of FCS

development in 2006, Examples of copabilities ar
kigh risk of not being ready for FUX 2006 engi-
neering, manufacturing and development stari
due to RED reductions of last decade include:

Langer Range Target 10
H\ﬁ Rapid Wide-Area Search

"\\ Capability Against
\ Gifficult Targets

\

!

neration Infrared Focal
Plane Array

Affordable Third-Generation Forward-
Looking infrared {(FLIR)

W Producible large staring arrays, which
will operate with high sensitivity at
higher operating temperatures

W Multicolor focal plane arrays

B SMART read-out circuits enabling on-chip
processing

MW Advanced electronics for advanced, high-
speed signal and image processing

6




MLRS Smart Tactical Rocket {MSTAR)

B Terminally-guided MLRS with smart submunitions

8 Candidate subrmunitions: Brilliant Anti-Armor
Technotogy {BATY P, Sense and Destroy Armor
pMunition [SADARKY, and Damocles

B PS5 guided for 10m CEP

B Roduces (ogistic support, resupply, maintenance,
ard number of launchers through efficiency of

delivery

Autonomous Unmanned Ground
Vehicles (UGVs)
B inciudes: tactical, unmanned shooter

platforms, robotic seekers, robotic
SEISO0S

M| Manned control platform responsible
for command and conrol

Autonomous UGYs

Joint Transport Rotorcraft

M Speed, payload and range for forced entry
and deep operations

W Vertical lift and tactical mobitity of £-130
payloads including FCS

B Scif-deployable

B fuables vertical envelopment of the
enemy by FCS force :

B Erables the FCS force to prevent enemy

set and to perform synchronized attack of
multiple centers of gravity

B Provides capability for logistics over the
shore of standard military vans

Rotoreraft

Jowet Transpart

17
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What Must Be Done

if the services—and the Army in particular—
are to transform successfully to meet emerging
challenges, the government must immediately
reverse the decade-long decline and stabilize
defense R&D investment. This year, Congress
took a bold step in the right direction, adding
$3.3 billion in R&D funding to the President's FY
2007 DoD budget request, $1.1 billion of which
will go to the Army, Figure 5, which plots Army
R&D funding through 2001, helps illustrate the
scope of the increase. Congress also appropriat-
ed $1.6 billion for Army transformation, rough-
ly doubling the administration’s request,

However, no single congressional plus-up
can reverse the effects of a protracted R&D hol-
iday. Mor can the services count on Congress to
continue redressing the R&D deficiencies in the
President’s budget request. The administra-
tion's Future Years Defense Plan, highlighted in
figure &, must be increased as well or RED will
cantinue 1o be shortchanged and thus hamstring
Army transformation. If this is not rectified, the
Army will be unable to research, experiment,
develop and test the requisite technologies and
systems for meeting the CSA's vision of a tethal,
survivable, deployable, agile, flexible and
respansive  Objective Force, and to protect

1983 1994 1995
Fiscal Year

1950 1991

Congressional

1996 1997 1998 1999 2000 200

future readiness. We therefore grge the govern-
ment to sustain FY 2001 R&D funding levels
throughout the FYDP and, together with the
Army, focus this investment on:

1. Restoring R&D program siability. Stop
stretohing out and delaying the demon-
stration and development of capabilities
¢ritical to realizing the Army and Joint
ViSHON.

2. Restoring project manager funding for
developrment risk reduction (o mest
cost, schedule and performance. Risk
reduction funding was often a casualty
of the modernization death spiral.

3. Leveraging non-Armny Do, defense indus-
try, commercial and unmiversity S&T to
meet the needs of the Army and Joint
visions a8 articulated in the DoD and
Army 5&7 plans.

4. Building on the emerging Army/DARPA
land warfare advanced technology col-
labworation. DARPA  excels at high
riskfpayoff research and technology.
The Army excels at technology demon-
stration, transition and warfighting inno-
vation. It is a win-win relationship.

%1.1 Billion

Plus-up

Figure 5
Ay RDTEE
Saupor. Deparirent of Defere
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9. Taking an experimental, "spiral” devel-
opment approach o requirements and
cancept development for the Objective
Force, consistent with Joint Vision 2020.
kv addition, develop models and other
teols to simutate and emulate systems-
aof-systems warfare and the capabilities,
benefits and wulnerabilities associated
with speed and krowledye,

6. Providing Army Laboratory Directors and
Prigram Executive Officers with suffi-
cient funds to invest in technologies and
products—especially commercial prod-
ucts—that will provide an arder of mag-
aitude return on investment by reducing
systern operation and support costs.
This will arrest the rising operations and
support {085} costs of our aging legacy
force and help reduce the logistic foot-
print {and thus the Q&S costsy of the
Objective Force, thereby reversing the
current  migration of modemization

2003 2004 2005
Fiscal Year

funding to pay for rising OBS costs.

. Expanding cooperative research with

academia and industry, particularly the
increasingly important commercial sec-
tors of information technology, slectron-
ics, computers, visualization, robotics
and biotechnotogy. Sound models for
such linkages already exist, including the
Institute for Creative Technologies, the
Mational Rotorcraft Technology Center,
the National Automotive Center, and the
ARL Federated Laboratories.

. Expanding the Army's use of university

and contractor researchers in an open
laboratory environment while retaining
the ability to hire world class govern-
ment scientists. This will help combat
the compensation disadvantage the
Armmy labs suffer vis-a-vis the commercial
sector and, in the process, help provide
for & more agile, competitive work
force.,

This great nation has equipped and trained today's
soldiers with the best technology and weapons in the world,
resulting in an Army possessing superior lethality and survivability.
Tomorrow’s Army deserves no less,
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