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Over the course of my five-plus years 
as director of RAND Arroyo Center, I have watched the 
U.S. Army race faster and faster in service to the nation. 
The campaign in Iraq of course lies at the core of the 
major challenges the Army confronts today, although 
as I write this Army force levels are reaching an all-time 
high in Afghanistan as well. The Army is not “broken” by 
a long shot; remarkably high retention rates, continuing 
high morale in tactical units, and sustained tactical effec-
tiveness all testify to that. But it is certainly “stretched 
thin,” as senior Army leaders have stated repeatedly in 
recent months, and the current surge of forces to Iraq will 
stretch it thinner still. There is little slack here to take on 
other challenges should they arise, and high retention 
rates cannot fully mask the growing strain on soldiers and 
their families.

Whatever the press of current demands, however, 
Army leaders cannot ignore the future, nor have they. 
They have worked hard and successfully, so far, to defend 
major acquisition programs while reshaping tactical 
formations into “modular” brigade combat teams in a 
significant transformation of Army forces. But challenges 
remain: What is the best structure and training regime 
for an Army that faces so many different challenges? 
How can it best develop leaders able to handle these 
challenges, often simultaneously? What kind of commu-
nications network does it need to tackle the full array of 
future operational challenges? How can it recruit to the 
newly announced higher end-strength?

The annual report you hold in your hands summa-
rizes only some of the work that Arroyo’s analysts have 
done to help the Army meet today’s demands while mak-
ing tomorrow’s choices.

Today Arroyo is helping the Army achieve greater effi-
ciency and effectiveness across a range of functions, four 
of which we summarize here. One is recruiting, where 

Arroyo has enjoyed a long, close, and very successful 
relationship with the Army for over two decades. The 
pressure of the wars in Iraq and Afghanistan has made 
recruiting more difficult, and in the past the Army has 
responded by, for example, increasing the size of the 
recruiting force and the advertising budget. The work 
summarized in our first essay shows how Arroyo identified 
less costly ways to raise the number of soldiers recruited 
without increasing the number of recruiters by manag-
ing the recruiting force more effectively. Our second 
essay describes Arroyo research into the processes that 
sustain our units in Iraq. This is the product of a stream 
of research that has helped the Army and its Department 
of Defense partners improve the joint system that sustains 
our combat units.

Anyone who has studied the Army closely knows that 
there are really two armies: one that fights and one that 
supports the fighters. Our third essay showcases a sophis-
ticated approach to implementing the high-level guidance 
of reducing the cost of the institutional Army (the sup-
porters) while simultaneously improving its support to the 
operational force (the fighters).  

Finally, the last essay assesses the value of Army Inter-
national Activities, an important topic when the Army 
must consider operating with many allies other than the 
ones it has traditionally fought alongside.



The Army long ago entered the information age, but 
there is much more to be done here, and Arroyo has 
sustained several streams of research on all aspects of 
this challenge. Our first essay in this section presents the 
results of an empirical evaluation of the contribution that 
networks make to the fighting force. Using sophisticated 
modeling, it shows that a networked force can indeed 
be more effective, but only if several other pieces of the 
puzzle are also present. The work also raises questions 
about the value of a “flat” Army organization.

The second essay reviews Arroyo research into the 
Army’s efforts to integrate distributed learning into its 
future training strategy. The flexibility DL offers will 
become increasingly important as the Army attempts to 
make its training base more agile. But questions remain 
about DL’s effectiveness, and it is here that Arroyo has 
focused its recent efforts. Also in the area of training, 
the third essay of this section deals with training and 
structural requirements for what is potentially a continu-
ing future requirement: the process of transitioning law 
enforcement responsibility to indigenous forces as part of 
nation-building efforts. The nation has come to recognize 

the need for readily available capabilities of this sort, and 
Arroyo seeks to help determine how best to perform this 
critical mission. 

Finally, we present an essay summarizing the result 
of a series of Army workshops designed to examine the 
effect of future doctrine and force structures on the Army 
Medical Department’s ability to provide rapid and effec-
tive medical support on tomorrow’s battlefields. That 
future battlefield will severely tax the Army’s medical 
forces. 

Let me close on a personal note. This annual report 
is my last as the Director of the Arroyo Center; I will step 
down later this spring to resume research and writing. 
My years of very close association with the Army leave 
me with nothing but the very highest admiration for our 
young soldiers and their leaders, many of whom have 
become close personal friends. They are great Ameri-
cans all, and it has been my honor to head the research 
organization created by visionary Army leaders in 1982 to 
help them. Whatever the future may bring, RAND Arroyo 
Center stands ready to provide the type of analysis seen 
as so necessary when we first began supporting the Army 
over two decades ago. 



The origins of RAND Arroyo Center trace back several 
years before its founding in 1982. Discussions about the 
Army’s need for an external analysis agency had been 
going on since the mid-1970s among various members 
of the Army Staff, notably Lieutenant General Edward 
Meyer, then Deputy Chief of Staff for Operations, Dr. 
Walter La Berge, the Under Secretary of the Army, and 
Major General Maxwell Thurman, then head of the 
Army’s Program Analysis office and familiar with the 
support that the U.S. Air Force was getting from RAND’s 
Project AIR FORCE. Meyer became Chief of Staff in 1979, 
and in 1981 Thurman became the Army’s Vice Chief. 
Along with James R. Ambrose, who became the Army’s 
Under Secretary in 1981, they started the process that 
brought the Arroyo Center into being. All were familiar 
with the relationship between the Air Force and Project 
AIR FORCE at RAND and thought it would be a good 
model for the Army—an organization equipped with a 
range of analytic skills that could do independent and 
objective research on major Army issues. Credibility of 
research findings was crucial, and for that reason they 
concluded that the organization had to stand outside 
the Army. Hence they chose the management structure 
of Project AIR FORCE, namely that of a federal contract 
research center (later called a federally funded research 
and development center, or “FFRDC”).

The Army initially chose to locate its new analysis cen-
ter at the Jet Propulsion Laboratory (JPL), in the Arroyo 
Seco (literally, “dry river bed”) just north of Pasadena, 
California. JPL had been founded as an Army laboratory, 
and although it had been transferred to the National 
Aeronautics and Space Administration upon its formation 
in response to the Soviet launch of Sputnik, the Army 
maintained a contract with JPL that could be readily 
expanded to include the new analysis center. Mean-
while, Mr. Ambrose’s earlier experience in the aerospace 
field had made him familiar with JPL and its managing 
officials. Accordingly, an official from the Army Study 

Program Management Office approached the California 
Institute of Technology, which managed JPL for NASA, 
about establishing an analysis center patterned after 
Project AIR FORCE. This center was to be a high-quality, 
interdisciplinary research and analysis organization that 
would help the U.S. Army study long-range issues impor-
tant to its civilian and military leadership. 

JPL formed a study group to consider the Army’s 
request in May 1982. A series of discussions between 
Army officials, including Mr. Ambrose and Walter Hollis, 
the Deputy Under Secretary of the Army for Operations 
Research, and JPL and Caltech officials, took place over 
the summer. The Caltech Board of Trustees approved 
the concept, and JPL appointed Dr. Martin Goldsmith as 
manager for what was initially called the Army Analysis 
Program. The new organization submitted its first annual 
operating plan to the Army’s Study Program Manage-
ment Office in September 1982. The plan addressed the 
proposed work for fiscal year 1983, which principally 
entailed organization and program definition but also 
authorized some limited substantive work. That docu-
ment, coupled with the transfer of $200,000 to JPL, 
marked the beginning of what would come to be known 
as the Arroyo Center. In October, a committee under 
former JPL director William Pickering was assembled to 
establish a charter and mode of operation for the Army 
Analysis Program. In May 1983 the name was changed to 
the Arroyo Center, and the organization began report-
ing directly to the director of JPL. The first director of 
the Arroyo Center, Richard A. Montgomery, was hired in 
September 1983, replacing Martin Goldsmith.

The Army’s analytical goals and the philosophy of JPL’s 
managing body, the California Institute of Technol-
ogy, did not mesh well. Many Caltech faculty members 
believed that the new organization’s policy focus was 
inappropriate for Caltech, whose expertise was primarily 



in technical fields. In spite of efforts on the part of Arroyo 
Center and CalTech leadership to allay such concerns, the 
faculty voted in January 1984 to have the university divest 
itself of the Arroyo Center. Army officials considered a 
number of alternative homes for the center, each deemed 
to have the requisite experience in operating an interdis-
ciplinary research group. These included SRI Interna-
tional, the New Mexico State University Physical Science 
Laboratory, the Aerospace Corporation, and, of course, 
the RAND Corporation. In September 1984, the U.S. 
Army Chief of Staff decided to transfer the Arroyo Center 
to the RAND Corporation, and on February 1, 1985, the 
Arroyo Center facility at JPL closed its doors. During its 
tenure at JPL, the Arroyo Center published 27 reports on 
topics ranging from U.S. policy toward Latin America to 
the military uses of infrared sensors. 

From a research perspective, the transition to RAND 
was relatively seamless. A handful of the 25 Arroyo 
researchers transferred from JPL to RAND, bringing with 
them three Army-approved research projects: Lessons 
Learned in the Field, Fault Lines in the Warsaw Pact, and 
Projection of Soviet Forces. Those three projects, coupled 
with five more developed by the RAND staff, constituted 
the proposed research plan for 1985 that was presented 
to the Arroyo Center Policy Committee, the body formed 
by the Army leadership to oversee the Arroyo Center’s 
research agenda. At the time, the committee had five mem-
bers: the Vice Chief of Staff, U.S. Army, the Assistant Secre-
tary of the Army (Research, Development and Acquisition), 
the Commanding General of U.S. Army Training and 
Doctrine Command, the Commanding General of Army 
Materiel Command, and the Deputy Chief of Staff, Opera-
tions. The Executive Agent for the Arroyo Center was the 
Director of the Study Program Management Office. 

That first research agenda developed at RAND under-
standably reflected key Cold War concerns, notably how 
best to defend Europe against attack by Warsaw Pact 
forces. Yet it included the beginnings of research streams 
that continue to the present. One of the initial logistics 
projects, for example, employed the RAND Dyna-METRIC 
model, originally developed to analyze the movement 
of spare parts in Air Force maintenance systems, to help 
the Army find better ways to manage its spare parts. 
This work eventually grew into the Velocity Management 
project, which expanded the focus from spare parts to the 
entire supply and maintenance system and contributed to 

major changes in how the Army carries out its logistics. 
This particular project also illustrates the benefit of locat-
ing the Arroyo Center at RAND, where Army researchers 
could take advantage of the experience of their Project 
AIR FORCE colleagues as well as colleagues in the rest of 
RAND’s growing number of research centers.

A second major stream of research appears in the 
work done at the Army’s National Training Center (NTC) 
at Fort Irwin, California. One of the first questions 
the Army asked Arroyo was whether scientifically valid 
quantitative research could be done in a field setting. 
The National Training Center collects an enormous 
amount of data on the mock battles fought there, but it 
was not clear whether that information would support 
valid research findings. Some early work indicated that it 
could, but also that structured observations in the form 
of questionnaires, filled out by the observer-controllers 
who accompany the units training there, could provide 
information not available from routine data collection. 
These techniques have been in use at the National Train-
ing Center ever since, and Arroyo Center researchers 
working there today employ the techniques developed in 
those early years. 

Even before the Berlin Wall came down, Arroyo Center 
researchers began helping the Army think about a future 
in which the main focus was not armored warfare on the 
plains of Europe. With forces of change clearly at work 
in the Soviet Union, anticipating what that nation might 
look like in five or ten years became important, and 
Arroyo researchers turned to such topics as contemporary 
events in the Soviet Union and the effect of Gorbachev’s 
policies on the political scene. The withdrawal of the 
Soviet army and the reunification of Germany meant that 
the Army needed a new strategy to defend Europe. The 
Arroyo Center helped Army planners think about new 
strategies for Europe, while also focusing on new emerg-
ing national security needs that would require Army 
forces. Meanwhile, Arroyo’s manpower experts helped the 
Army manage a near 40 percent reduction in strength 
that began in 1992. 

But it was also clear that the United States was des-
tined to play a much different global role, so the Arroyo 
Center broadened its focus to take in other arenas and 
types of conflict, including conflicts in the Third World. 
Some saw Operation Just Cause, which drove the Noriega 
regime from power in Panama, as a harbinger of other 



regional contingencies, and Arroyo Center researchers 
analyzed that operation to determine what it might imply 
for supporting similar operations. Operations other 
than war (OOTW) had always been in the Army’s rep-
ertoire, but they assumed new importance following the 
Cold War; indeed, some saw them as the Army’s primary 
role and argued for a drastically revamped force struc-
ture to deal with them. While recommending against 
that approach, Arroyo Center researchers nonetheless 
explored the ramifications of OOTW, particularly their 
effect on preparedness for traditional military missions.

As the post–Cold War decade wore on, the Arroyo 
Center devoted considerable effort to helping the Army 
resolve two persistent dilemmas. One was created by small 
but repetitive deployments that seemed to have a dispro-
portionately large effect on the Army’s operating tempo 
and readiness. Arroyo Center research helped the Army 
understand the complex effects of small deployments and 
how they might best be managed. The second dilemma 
was created by what some have called the “barbell” shape 
of U.S. forces: very capable but heavy forces unable to 
deploy quickly, and agile light forces able to get to the area 
of conflict rapidly but lacking punch and staying power. 
Well before the Army launched its ambitious “transfor-
mation” effort in the fall of 1999, Arroyo had begun to 
suggest ways for the Army to make the light forces more 
effective without robbing them of their agility.

Today, the Army finds itself in its fourth year of fight-
ing active insurgencies in Afghanistan and Iraq, and the 
end of its involvement in those conflicts is not in sight. 
The nature and scope of those operations has changed 
dramatically. In Iraq a bloody sectarian conflict has been 
overlaid on a still-active insurgency. Troops in Afghani-
stan are fighting a resurgent Taliban. In both theaters, 
the central government is struggling to maintain its grip. 

The evolving nature of these conflicts has presented 
the Army with a new set of problems, and RAND Arroyo 
Center continually shapes its research agenda to help the 
Army deal with it. For example, the ARFORGEN process 
that the Army has adopted to help it cope with repeti-
tive rotations to combat theaters raises important issues 
about the training and readiness of Army forces, and 
Arroyo has launched a research effort to explore those 
issues and recommend solutions. Our adversaries in Iraq 

and Afghanistan have shown themselves capable of rapid 
adaptation, and an Arroyo project is attempting to define 
the behavior of such enemies and to identify ways of antic-
ipating their adaptations. 

Looking somewhat further into the future, RAND 
Arroyo Center is taking on a host of operational, person-
nel, equipment, and logistics issues to help the Army 
meet its evolving set of challenges. Irregular warfare, 
operations in complex terrain, and stability operations 
are three of the operational issues featured in the current 
research agenda. With the nuclear programs of North 
Korea and Iran making daily headlines, the topic of weap-
ons of mass destruction has assumed new importance in 
Army planning and force structure deliberations, and 
Arroyo has a project to help the Army think through the 
issues raised by this particularly knotty problem. 

As large as the fighting in Iraq and Afghanistan 
looms, the Army is facing formidable challenges in other 
venues as well. The conflicts have affected the Army’s 
ability to attract high-quality soldiers, and Arroyo is trying 
to help the Army counter this challenge. The intense, 
ongoing combat operations have also exacted a heavy toll 
on the Army’s equipment fleet, and the manner and tim-
ing of restoring and replacing equipment in a rotational 
cycle pose some particularly thorny problems. Hurricanes 
Katrina and Rita have raised questions about the nation’s 
ability to respond to natural disasters or a large-scale 
terrorist event, and Arroyo is helping the Army assess the 
lessons of this experience, in particular the possibility 
that the military might have to assume a larger or more 
immediate role than has been assumed in the past. And, 
of course, the Army is still transforming itself from a 
heavy, Cold War force to one better structured, equipped, 
and trained to deal with a wide spectrum of requirements 
while operating with its joint and national partners. Thus, 
the task facing RAND Arroyo Center is to help the Army 
come to grips with what is surely one of the most demand-
ing periods of its history.

The Army’s need for independent, objective 
research—precisely what Arroyo was created to deliver—
has never been greater. Over the past two decades, RAND 
Arroyo Center has recruited the research staff, developed 
the analytic tools, and created the research capital to 
meet this need, and it has helped the Army negotiate 
many crises in the past. Today, it looks forward to many 
more years of helping the Army serve the nation. 



General Richard A. Cody (co-chair) 
Vice Chief of Staff, U.S. Army

Mr. Claude M. Bolton, Jr. (co-chair)
Assistant Secretary of the Army (Acquisition, Logistics 
and Technology)

Mr. Daniel Denning
Principal Deputy Assistant Secretary of the Army and 
Deputy Assistant Secretary of the Army (Training, 
Readiness, and Mobilization)

General William S. Wallace
Commanding General, U.S. Army Training and Doctrine 
Command

General Benjamin S. Griffin
Commanding General, U.S. Army Materiel Command

General Dan K. McNeill
Commanding General, U.S. Army Forces Command

Lieutenant General Robert W. Wagner 
Commanding General, Army Special Operations Command

Lieutenant General Kevin C. Kiley
Commanding General, U.S. Army Medical Command/
The Surgeon General, U.S. Army

Lieutenant General Michael D. Rochelle
Deputy Chief of Staff, G-1, U.S. Army

Lieutenant General John F. Kimmons
Deputy Chief of Staff, G-2, U.S. Army

Lieutenant General James J. Lovelace
Deputy Chief of Staff, G-3, U.S. Army

Lieutenant General Ann E. Dunwoody
Deputy Chief of Staff, G-4, U.S. Army

Lieutenant General Steven W. Boutelle
Chief Information Officer, G-6, U.S. Army

Lieutenant General Stephen M. Speakes
Deputy Chief of Staff, G-8, U.S. Army

Lieutenant General Robert Wilson
Assistant Chief of Staff for Installation Management, 
U.S. Army

Major General William T. Grisoli
Director, Program Analysis and Evaluation, Executive 
Agent for the Arroyo Center

RAND Arroyo Center benefits from the oversight and 
guidance of an important group of senior Army leaders, 
known officially as the Arroyo Center Policy Committee 
(ACPC). Its guidance transcends individual projects that 
address issues of immediate concern to the Army to focus 
on the development of major lines of research critical to 
the Army’s long-term effectiveness. The ACPC plays an 
indispensable role in motivating the Army and RAND 
Arroyo Center to initiate research on the fundamental 
policy questions that cut across jurisdictional boundaries 
within the Army and the overall defense community. 
Its membership comprises the following individuals. 



RAND Arroyo Center’s Military Logistics Program, 
headed by Eric Peltz, was honored by the Institute for 
Defense and Governmental Advancement (IDGA) at its 
Military Logistics Summit 2006 in September. The pro-
gram received first place in the IDGA annual competition 
for Outstanding Achievement in Military Logistics Strat-
egy, based on a supply chain strategy for the Department 
of Defense developed in research done for the United 
States Army. The strategy built upon the program’s 
research on the performance of the DoD supply chain in 
Operation Iraqi Freedom. 

Eric, Ken Girardini, and Marc Robbins did the sup-
ply chain research, with programming support from 
Pat Boren. The strategy was initially documented in the 
RAND Corporation report entitled Sustainment of Army 
Forces in Operation Iraqi Freedom: Major Findings and Rec-
ommendations. The strategy has been further developed 
as they have worked with DoD to apply it to the supply 
chain’s design. In addition to the supply chain strategy 
being widely briefed in the DoD, recommendations based 
upon this strategy have been presented to the RAND 
Board of Trustees and featured in RAND Review.

From left: Ken Girardini, Eric Peltz, Pat Boren, Marc Robbins. 





The U.S. Army Recruiting Command 
(USAREC) must provide the Army with enough quali-
fied volunteers to meet future requirements for active-
duty soldiers. USAREC has several tools that it can use 
to increase the flow of recruits, including pay, benefits, 
additional recruiters, and advertising. Although such 
tools have been shown to work, they can be quite costly. 

Another option, which has received much less empha-
sis, is to make recruiters more productive by changing 
management policies. Such policies include how recruit-
ers are selected and trained, how they are assigned, and 
how their performance is measured. More effective poli-
cies in these areas could increase enlistments for little, if 
any, additional cost.

Recent RAND Arroyo Center research1 examined 
opportunities for the Army to improve the effectiveness of 
the way it manages recruiters in four broad areas: select-
ing soldiers for recruiting duty, assigning them to sta-
tions, setting recruiting goals, and using promotion policy 
to enhance recruiter productivity. Based on analyses of 
three large and detailed databases, this research provides 
new evidence concerning alternative policies and their 
likely effects on recruiting outcomes. 

Army recruiters tend to be relatively experienced soldiers—
typically at rank E-5 (sergeant)—who are assigned to duty 
as recruiters. Some soldiers volunteer for recruiting duty, 
while others are assigned without volunteering. They 
typically spend three years as recruiters, although some 
choose to complete their careers as recruiters. 

The study examined policies related to the selection 
and assignment of recruiters. For this part of the study, 

Arroyo researchers analyzed data from 1998 to 2000, 
a period in which recruiters were assigned goals and 
rewarded on an individual basis. 

The research found the following:
The most important factors affecting enlistment 

outcomes are goals given to a recruiting station, the 
market in which a given station must recruit, and demo-
graphic factors. Other important factors, in decreasing 
order of importance, are nationwide differences in the 
recruiting environment over time, quantifiable personal 
attributes of recruiters, and the size and location of the 
recruiting station. 

Some recruiter attributes are very helpful in predict-
ing recruiter productivity. For example, younger male 
recruiters with families tend to be especially productive, 
as are recruiters whose pre-recruiting specialties were in 
the technical, combat, and intelligence areas. 

The study also found evidence that personal attri-
butes that could not be quantified, such as a talent for 
selling, level of motivation, and time-management skills, 
appear to account for more of the variation in production 
levels than do those attributes that the study was able to 
measure.

Recruiters tend to be more productive when they 
resemble the youth in their market area, i.e., the location 
where the recruiting is done. More productive recruit-
ers include those assigned to their home states, African 
American recruiters in areas where African Americans 
comprise large proportions of the local population, and 
female recruiters in enlisting women (though not men).

Policy Implications
Arroyo analysts suggest that by adding about 500 young 
(under age 30) recruiters and reducing the number 
of older ones (over 35) by the same number, the Army 
could increase overall productivity by about 1 percent. To 
decide whether this is a sound policy change, the Army 
will need to assess the relative opportunity costs associ-
ated with reassigning younger and more senior personnel, 

1 This essay was drawn from James N. Dertouzos and Steven Garber, 
Human Resource Management and Army Recruiting: Analyses of Policy 
Options, MG-433-A, 2006.



as well as the effects on younger soldiers of interrupting 
their careers for a recruiting assignment.

The Army might also consider innovative approaches 
to improve the match between recruiters and station mar-
ket areas and could consider expanding programs that 
enable recent enlistees to help with recruiting in their 
home-area stations.

Arroyo researchers also examined the extent to which 
assigned goals2 give stations equal chances of success in 
recruiting the required number of youth for the regular 
Army. Success in any month is defined as meeting or 
exceeding the goals assigned, including the number of 
“high-quality” recruits (i.e., high school seniors or gradu-
ates falling into Armed Forces Qualification Test [AFQT] 
categories I through IIIA).3

Data for these analyses were drawn from January 
2001 through June 2003, when goals were assigned to a 
station rather to individual recruiters, and recruiting 
success was defined in terms of a station’s ability to meet 
its goal as a team. 

With regard to the equity of recruiting goals, the 
study found:

Month-to-month variation in performance goals is 
the key factor in predicting a station’s recruiting success.
For example, adding a single high school senior high-
quality recruit to a station’s monthly performance target 
increases the difficulty of achieving the station’s mission 
by 40 percent.

The Army’s awards incentive system may under-
reward recruiting of high-quality enlistees. Arroyo’s 
analyses indicate that high-quality prospects are about 
three times as difficult to recruit as lower-quality youth. 
However, the Army reward system provides points only in 
a two-to-one ratio for high- versus lower-quality contracts 
and awards station bonus points for recruiters signing any 
prospects, regardless of quality. 

Significant inequities exist from market to market 
and from month to month. The current process of assign-
ing goals results in substantial variation in the probabili-
ties of success across stations and over months. On average, 
minority and low-income markets have assigned goals 
that are too challenging. In addition, goals for recruiting 
high-quality youth are not adequately adjusted to take 
into account other demands on the recruiting station, 
including reserve and other regular Army targets.

From an equity perspective, the current treatment 
of stations with U.S. Army Reserve (USAR) recruiters 
is problematic. Stations charged to recruit for the USAR 
meet their regular Army goals almost as often as stations 
without USAR missions. But stations with USAR missions 
meet all their goals—which include both regular Army 
and USAR goals—much less frequently (16.7 percent) 
than do stations that recruit only for the regular Army 
(37.2 percent).

Policy Implications
The Army should consider increasing the relative points 
awarded for high-quality recruits. Variation in difficulty 
of station goals can be lessened by more careful consider-
ation of demographic factors such as veteran populations 
and local economic conditions in assigning goals. Fur-
ther, better coordination of goals for recruiting for the 
USAR and for regular Army could increase both equity 
and the number of high-quality enlistees.

Arroyo researchers also developed models and methods 
designed to clarify the relationship between the recruit-
ment of high-quality enlistees and, respectively, the quality 
of the station’s market area and the effort expended by 
the station’s recruiters.

2 In military parlance, monthly goals are referred to as “missions” 
and are stated as a number of recruits in a given category, e.g., high 
school graduate AFQT category I–IIIA. Goals are also referred to as 
“contracts,” reflecting the fact that a new recruit signs a contract with 
the Army.

3 The test has eight categories representing the individual’s percen-
tile score. Those scoring in the top three categories are considered 
high-quality recruits.



Key findings in this area include:
Stations with recent success in attracting high-quality 

recruits tend to expend more effort in subsequent months 
as well. The study also found that recruiters with recent 
success work harder in response to more difficult goals.

Substantial gains are possible from increasing the 
monthly high-quality goals. For example, Arroyo analysts 
predicted that, for the time period studied, increasing the 
monthly high-quality goal by one recruit for the 50 per-
cent of stations likely to be most responsive could increase 
high-quality enlistments by 7.4 percent. However, whether 
such gains would be possible in the current recruiting 
environment is unknown.

Market quality varies considerably. Market locations 
vary widely along dozens of dimensions, including local 
economic conditions, demographics, seasonal effects, the 
size and age distribution of the veteran population, and 
the region of the country.

The additional effort required to sign another 
high-quality youth varies considerably over stations and 
months. For example, this effort level is considerably 
more than twice as high on average for the 20 percent 
of stations in the least favorable markets than for the 20 
percent in the most favorable ones. 

Policy Implications
Given the importance of past performance in determin-
ing future recruiting success, USAREC should consider 

relying more heavily on a station’s recent past perfor-
mance in allocating goals while also being careful to 
avoid the strong disincentives for productivity that could 
result if recruiters conclude that the result of being suc-
cessful is a series of higher goals.

Increasing the goal for high-quality enlistments might 
increase the number of high-quality recruits, but this 
option has limits and pitfalls. Very challenging goals may 
induce extraordinary levels of effort in the short run, but 
in the longer run they could reduce production and, as 
a result, lower morale and miss opportunities to induce 
more effort. Moreover, higher goals may be unachievable 
in the current challenging recruiting environment.

Goals reflecting market quality and recruiter 
responses can increase high-quality enlistments and save 
money. For example, Arroyo analysts predict that every 
additional 1,000 high-quality recruits gained by better 
allocating recruiting targets could save the Army $6 mil-
lion if the alternative were to increase enlistments by 
1,000 by raising the number of recruiters.

Understanding the career paths of recruiters can help 
the Army determine whether it is selecting the right 
soldiers to be recruiters and can also shed light on the 
career promotion prospects of those who serve as recruit-
ers. The latter issue is especially important because there 
is a widespread belief among soldiers that unproductive 
recruiters are likely to receive negative performance 
reviews, which would be “career killers” in terms of 
future promotion prospects. For this part of the study, 
Arroyo researchers drew upon a dataset of nearly 90,000 
enlisted personnel who entered the Army between fiscal 
years 1987 and 1996.

Among the key findings:
On average, recruiters are more likely to get pro-

moted. Controlling for entry year, earlier career success, 
occupation, and an extensive set of personal attributes, 
researchers found that soldiers who become recruiters are 
more likely to become E-6s and E-7s. They are also more 
likely to stay in the Army, even after leaving recruiting.

Recruiters whose stations perform well relative to 
other stations are promoted faster. Although it is impos-
sible to judge whether the better promotion prospects are 
of the appropriate level, it is clear that there is a signifi-
cant incentive in the form of improved promotion pros-
pects for recruiters who are productive.

Sergeant Primus Brown, a drill sergeant, and recruits offer words of 
encouragement to a trainee negotiating the obstacle course at Fort 
Benning, Georgia. 



The Army appears to be using a sound management 
policy of replacing, but not punishing, new recruiters 
who are consistently unproductive. Many recruiters 
who consistently underproduce during the first several 
months of their tours might not deserve negative person-
nel actions. Nonetheless, it might make sense to replace 
them.

Policy Implications
Although Arroyo’s analysis indicates that serving as a 
recruiter improves promotion prospects, there is still a 
widespread belief in the Army that recruiting can be a 
“career killer.” Spreading the word about the positive 

promotion effects found in the Arroyo analyses could get 
more soldiers to volunteer for recruiting and help main-
tain the morale of recruiters.

The research demonstrates that various types of human 
resource management policies can be very helpful in 
meeting the Army’s ambitious recruiting requirements. 
Although the gains from any individual policy change 
appear to be modest, implementing several policy 
changes in combination could lead to quite dramatic 
improvements in overall efficiency of Army recruiting. 



Almost as soon as major combat 
in Iraq ended, RAND Arroyo Center’s logistics experts 
launched a detailed analysis of materiel sustainment 
performance during Operation Iraqi Freedom (OIF). The 
research identified key issues that affected supply chain 
performance and helped the Army and its joint logistics 
partners in DoD resolve several major issues initially 
plaguing U.S. forces in Iraq.4 Their analyses also laid the 
groundwork for several Arroyo projects in the years since 
that are already further helping to improve the DoD’s 
ability to support U.S. forces deploying overseas. 

While the resourcing and planning of the theater fuel dis-
tribution system were very effective with respect to major 
combat operations early in OIF, the distribution system for 
other items called “dry cargo,” which includes food, bot-
tled water, fuel, ammunition, repair parts, and packaged 
petroleum, oil, and lubrication products, became severely 
strained. This situation was created by a confluence of 
factors, including a planning process that produced fewer 
trucks than requested and a change in the troop support 
plan calling for bottled water to be supplied throughout 
operations rather than just the first few days. Bad weather 

and unexpectedly poor road conditions compounded 
the difficulties. Trucks were also unexpectedly needed to 
move units to secure supply lines in response to fedayeen
attacks, which also prevented the early, anticipated use of 
commercial trucking to supplement the Army’s capacity. 
Finally, the attack toward Baghdad had to pause briefly 
until the additional units could secure the supply lines 
threatened by the fedayeen, relieving the 3rd Infantry Divi-
sion (ID) of this unplanned role.

These problems were exacerbated by poor com-
munications at the tactical level. During combat, a lack 
of mobile, non-line-of-sight (NLOS) communications 
equipment prevented units from using their automated 
systems to order parts to resupply their tactical invento-
ries. Orders from the 3rd ID went almost to zero during 
the critical phases of the attack to Baghdad. This problem 
has been addressed by new communications capabilities 
fielded to all key logistics nodes. 

In an effort to accelerate the deployment, the Army had 
prepositioned equipment and repair parts inventories for 
the brigade combat teams (BCT) and divisional units of the 
3rd ID. But the parts inventories turned out to have an inef-
fective mix for the vehicles supported. Working with Army 
Materiel Command, Arroyo researchers have since helped 
redesign prepositioned BCT-level repair parts inventories to 
improve their effectiveness for future operations.

National distribution refers to the network of activities 
charged with storing, packing, consolidating, and trans-

4 This essay was drawn from Eric Peltz et al., Sustainment of Army 
Forces in Operation Iraqi Freedom: Major Findings and Recommendations,
MG-342-A, 2005.



porting military materiel from the continental United 
States (CONUS) or other locations outside the area of 
operations to units in the area of operations. During OIF, 
strategic transportation has been able to maintain a fairly 
consistent, scheduled flow of supplies to the theater; how-
ever, initial problems in packaging shipments for theater 
led to delays and misrouted shipments.

The Defense Logistics Agency (DLA)-managed dis-
tribution centers and Air Mobility Command aerial ports 
in CONUS package shipments for delivery to the theater. 
DLA typically consolidates small items for each brigade 
into large brigade-level boxes, which are then further 
consolidated onto pallets addressed to a single brigade 
and transported into theater. However, beginning with 
the force buildup to OIF, an ineffective process for com-
municating address codes for deployed Army units and 
then entering those codes into the DLA information 
system prevented proper brigade-level box consolidation. 
Then, misunderstandings between the Army and DLA led 
to pallets for air cargo that were generally mixed across 
brigades. Based on the Arroyo analyses, solutions to these 
problems were implemented during OIF and have been 
embedded in joint policy. 

Additionally, the Defense Distribution Depot Susque-
hanna, Pennsylvania  (DDSP) was unable to keep up with 
the unanticipated, sustained volume of demand. Susque-
hanna serves as the primary distribution center for OIF, 
particularly for shipments to Army units. While it handled 
the volume of supplies during major combat operations 
fairly well, a capacity shortage and backlog developed soon 
thereafter. It took nearly nine months to gain approval for 
and to build sufficient capacity to handle the volume and 
to work off the backlog. Additional Arroyo research has 
analyzed options for improving distribution center surge 
capabilities to meet the needs of future contingencies.

War reserve stocks are intended to cover contingency 
demand rates above the level that can be supported from 
“peacetime”-based inventory levels until the production 
base can surge. However, in OIF there were problems 
both with the mix of parts in the war reserves and in the 
process for ramping up production.

War reserve requirements in OIF missed many critical 
supplies and were poorly resourced. Hence they proved 
to be of relatively little value in satisfying the demands 
for repair parts in the critical period before a production 

Staff Sergeant Ceferino Lopez, a mobilized special operations Army 
Reserve Soldier and light wheel mechanic from the 402nd Civil Affairs 
Battalion, Tonawanda, New York, extracts a generator engine compart-
ment from an M1026 armored carrier. 



requirements to address the range of problems and assisted 
with improving the contingency requirements planning and 
budgeting processes. Additionally, Arroyo has worked with 
the joint community to improve theater-level supplies.

Arroyo’s analyses of supply chain shortfalls in OIF led 
researchers to develop a model for a joint, interagency, 
fully integrated supply chain model for military logistics 
that focuses on meeting the readiness needs of units 
in the field as efficiently as possible. The schematic in 
Figure 1 lays out the major elements of this vision.

The major features of the supply chain vision include 
(right to left in the figure):

Tactical supply. Storage space at the tactical level 
should be targeted for items that are needed immedi-
ately when demanded (essential “unpredictables” such as 
repair parts that drive readiness) or that are needed con-
tinuously (i.e., food , water, fuel, medical supplies, ammu-
nition, oil and other lubricants, and limited amounts of 
barrier materiel).

surge could “kick in.” Additionally, the needed production 
surge was not initiated until several months after the start 
of OIF, despite the long production times for many of the 
Army’s repair parts. This resulted from slow processes for 
requirements determination and funding approval. Thus, 
national stock availability became an increasing problem 
as demand stayed very high through the summer and 
fall of 2003. Backorders for Army-managed repair parts 
reached 35 percent. Further, the initial production surge 
that was eventually funded ended up being insufficient, 
due to forecasting problems and the mismatch between 
the actual and anticipated operating pace of support and 
sustainment operations. Consequently, combined with 
long production lead times for many items, full recovery 
from these problems extended into 2005.

Moreover, the limited national supply levels and issues 
with forward positioned war reserve and theater supply 
base planning led to what have been considered exces-
sive air shipping costs. Much less costly transport by ship is 
infeasible except when inventories are available to fill the 
slower surface pipeline. Arroyo has worked with the Army 
to improve overall and forward positioned war reserve 



Theater distribution and stockage. Theater distribu-
tion requires a well-planned and flexible choreography 
capable of rapid setup and continuous adaptation. To 
minimize reliance on airlift for sustainment, it is beneficial 
to establish relatively deep general support theater stock-
age, initialized with prepositioned stocks, which should 
be replenished chiefly by sealift. These general support 
prepositioned stocks should focus on big, heavy, and high-
demand items such as track, food, and cans of oil.

Strategic distribution. Consolidating or building 
loads to the supply support activity (SSA) level in CONUS, 
together with synchronized scheduling to ensure that 
the preparation of loads is coordinated with available 
transportation schedules, supports the seamless delivery 
of materiel from distribution centers to SSAs with limited 
delay en route. Positioning inventory at the start point of 
scheduled transportation where loads are consolidated for 
overseas shipment is key to achieving maximum velocity.

National supply management. National supply must 
have enough inventory to meet wartime demands until 
production can increase deliveries as needed to fill the 
distribution pipelines. Support to the rest of the supply 
chain requires effectively structured and resourced war 
reserves and agile surge processes to include the ability 
to estimate the requirements needed to support a contin-
gency, to gain approval to order supplies in advance of 
operations, and to ensure the production of supplies.

Command and control (C2). The final crucial element 
of an effective and efficient supply chain is joint C2 to 
ensure that the various organizations spanning the supply 
chain remain integrated and focused on the common 
objective of providing the best overall support possible. 

Grounded in the problems Army units experienced in 
OIF, this model has guided efforts involving Arroyo, the 
Army’s logisticians, and its joint partners in the nation’s 
global defense logistics system to improve support to 
forces deployed around the world. As the current system 
continues to evolve toward this model, it is leading to 
improved and more cost-effective support to units. 

Long-term, tight collaboration between RAND 
Arroyo Center as an FFRDC and the Army in diagnos-
ing supply chain problems, developing improvements, 
and implementing them in concert with the Army’s joint 
supply chain partners has built of a base of intellectual 
capital that has enabled Arroyo to bring its analytic skills 
to bear in quickly helping to resolve complex, emergent 
problems. 



The Army’s operational forces are 
undergoing sweeping change. The institutional Army—
the force that fills and sustains the combat units—must 
follow suit. However, the institutional Army is not as 
well understood as its operational counterpart, and the 
high-level guidance about how to change the institutional 
Army has been less precise than it has been for opera-
tional forces. The danger in this lack of keen understand-
ing of the institutional Army is that well-intentioned 
changes made in an effort to shape a better fit between 
the two halves will end up making things worse. What is 
needed is a way to align the institutional and operational 
Army in a fashion that makes the entire force more effec-
tive. Researchers from RAND Arroyo Center designed a 
methodology that evaluates what they call value chains5

as a way of developing information that can promote such 
alignment, and they formally evaluated some chains to 
develop illustrative high-level performance metrics rel-
evant to the alignment of institutional medical, enlisted 
accessioning, and short-term acquisition services to the 
operating force.6

High-level Army guidance directs the Army to use fewer 
resources to provide better support, realigning the insti-
tutional elements so they improve their support to the 
operational force. But what, exactly, does that mean?

Institutional activities convert inputs in the form of 
dollars and services to outputs (e.g., healthy soldiers) that 

the institutional Army then delivers to the operational 
Army and other communities (e.g., retirees). Realigning 
these activities alters the balance of interest between two 
kinds of stakeholders outside the institutional Army: (1) 
representatives of operational and other user priorities 
and (2) resource stewards who allocate fixed numbers of 
dollars and people among competing efforts. Realign-
ment will succeed only if each institutional activity is 
linked to the broader context in which it allocates its 
limited resources. 

Figure 2 sets the points discussed above in context 
and illustrates the relationship among them. The “stew-
ards” box (top) shows the kinds of organizations that 
allocate dollars and military personnel. The “institu-
tional” box lists four kinds of activities that occur in the 
institutional Army. The “operational” box (lower right) 
highlights four ways to talk about operational priorities. 
The “nonoperational” box shows the users other than the 
operating force that the institutional Army supports. DA-
level resource stewards allocate resources to operational 
and institutional portions of the Army. The activities in 

5 Much Army activity occurs in processes or “chains,” for example a 
supply chain, that contain a sequential series of steps. Ideally, each 
step adds value to the overall chain. Thus a “value chain” is the value 
added (or not) along the entire chain.

6 This essay waas drawn from Frank Camm et al., What the Army 
Needs to Know to Align Its Operational and Institutional Activities,
MG-530-A, 2007.



the institutional Army convert the resources they receive 
into institutional outputs that they then deliver to exter-
nal operational and nonoperational users. These users 
apply the institutional outputs they receive in ways that 
yield policy outcomes relevant to the senior leadership of 
the Army (bottom box).

What information does the Army need to coordinate 
change? Figure 3 highlights four touch points where insti-
tutional activities (A) deliver outputs to operational activi-
ties, (B) deliver outputs to nonoperational activities, (C) 
draw resources from Army-wide resource stewards, and (D) 
change their internal processes in ways that could impose 
transitional effects at one of the other three touch points.

Information likely to be relevant at each touch point 
includes answers to the following kinds of questions:
A. What outputs does each institutional activity produce 

and deliver to the operating force? Which ones are 

relevant to operational capability? How does a change 
in each attribute of each output affect operational 
capability?

B. What are the answers to these questions for institu-
tional outputs delivered to users outside the opera-
tional Army?

C. Given the dollars and soldiers the Army has available 
to allocate, what level of operational capability can it 
realistically expect to achieve by the end of its plan-
ning horizon? What allocation of dollars and military 
personnel does this entail between the operational 
and institutional parts of the Army?

D. What process changes can each institutional activ-
ity make to enhance the attributes of its outputs that 
increase operational capability? What operational 
improvements will each of these institutional process 
changes effect? When? How much will each change 
cost? What allocation of dollars and military person-
nel does this entail between using institutional pro-
cesses to produce current output and improving these 
processes?



Without understanding the answers to these ques-
tions, Army leaders cannot predict how reallocating 
resources will affect operational capability. The sounder 
the information the leadership has to answer the ques-
tions above, the more effective it can be at aligning 
institutional activities to the operating force in ways 
that improve operational capability. Arroyo analysis 
strongly suggests that evaluating value chains can provide 
the kinds of information Army leaders need to make 
informed decisions.

Formal evaluation of value chains links policy outcomes to 
the resources needed to produce them. That is, it can relate 
dollars and military personnel to the outputs of institu-
tional activity and then relate these outputs to operational 
capability outcomes. In this setting, the evaluation of value 
chains can use qualitative beliefs about the value chain 
to relate dollars and military personnel to the outputs of 
an institutional activity and then relate these outputs into 
operational capability outcomes. The more precise beliefs 
are and the more carefully they are validated against real-

world experience, the better. But the relationships in ques-
tion are so complex that the Army must start with simple 
sets of shared beliefs. As it learns where better information 
will add the most value, it can collect and analyze data to 
sharpen and validate these beliefs.

This basic approach provides a simple architecture 
for developing metrics that the Army can use to answer 
the four sets of questions above. Using shared beliefs 
about relationships among inputs, outputs, and outcomes 
as a guide, it first clarifies goals for operational capabili-
ties and then uses them to derive goals for institutional 
outputs and finally goals for resource inputs. These 
cascaded goals provide the basis for choosing metrics that 
the leadership can use to coordinate change. Figure 4 
summarizes these points.

The flow diagram in the middle illustrates a “pro-
duction chain” derived from subjective beliefs about the 
relationships shown in Figure 4. This production chain 
provides the basis for defining a corresponding “planning 
goals chain.” In essence, the planning goals chain moves 
from desired outcomes and identifies the goals necessary 
to achieve them. Translating goals for outcomes, outputs, 
and resources into terms that the Army can measure 



and track defines a set of performance metrics the Army 
can use to clarify the leadership’s expectations about the 
alignment of its operational and institutional activities.

Arroyo’s evaluation of the value chain seeks answers 
to four types of questions:

• Who are the specific stakeholders outside the institu-
tional Army who must agree on a plan that balances 
outcomes for users with inputs consumed by the insti-
tutional Army? What do they care about?

• What specific attributes of institutional outputs do they 
care about? What metrics can the Army use to mea-
sure these attributes in a way that all relevant stake-
holders understand?

• What specific improvements in attributes of institutional 
outputs are feasible to pursue? How long will they 
take? What will they cost?

• What specific resources—dollars and soldiers—must 
the Army allocate to the institutional Army to achieve 
any desired level of institutional output attributes?

Formal evaluation of a value chain offers a rigorous, 
disciplined way to develop metrics that the Army can use 
to discuss these questions, reach high-level agreement 
on them, and track progress relative to any set of answers 
agreed to.

To illustrate the process of developing answers to the 
four sets of questions above, Arroyo researchers evalu-

ated a value chain they developed for activities related 
to materiel and information assets, based on short-term 
acquisition.

Short-term acquisition rapidly meets new materiel 
challenges and addresses technological challenges that 
emerge during a deployment. It uses high-level focus and 
integration to accelerate existing acquisition processes 
and to solve operational problems, e.g., improvised explo-
sive device (IED) attacks in Iraq. Consider the four sets of 
questions in turn.

Who are the relevant stakeholders? Three sets of Army 
stakeholders outside the institutional Army are important 
to short-term acquisition:7

• Unit commanders and soldiers.
• Resource stewards. 
• Others. The Vice Chief of Staff uses his personal 

authority to make short-term acquisition work and 

7 Of course, other interested stakeholders exist outside the Army, 
including civilian and military leaders of the Department of Defense 
(DoD) who oversee the Army and integrate it into a joint force, 
the Office of Management and Budget, and members of Congress. 
Even as DoD moves toward greater joint integration, the design and 
oversight of Army institutional activities remain responsibilities of 
the Army leadership. In their roles as stakeholders in short-term 
acquisition, the Army leaders named here bring to bear the interests 
of other interested stakeholders external to the Army.



justifies that use of his limited time by verifying that 
the activity has sufficient demonstrable effects on 
deployed force capability. The Secretary and Chief of 
Staff of the Army monitor short-term acquisition for 
ideas of how to transform acquisition as a whole.

What output attributes do these stakeholders care 
about? Each stakeholder can benefit from metrics that 
assess how well short-term acquisition operates relative to 
their goals. Their goals can be framed in terms of output 
attributes like the following: speed or responsiveness of 
acquisition, effect on risk to the mission or soldier, effect 
on soldier purchases of mission-related materiel, and 
cost-effectiveness of the acquisition process itself. Metrics 
can be developed for each of these. Speed and responsive-
ness, for example, can be measured in a variety of ways, 
including the following: percent of a unit’s kit filled when 
it deploys or the percent of kit available at some stated last 
acceptable date. Effect on risk to the soldier could be mea-
sured by a decline in deaths or wounded per IED attack.

Looking across all institutional activities, stakeholders 
outside the institutional Army tend to emphasize specific 
elements of four types of attributes of an institutional 
output: throughput capacity, quality, speed or responsive-
ness, and resource costs.

What process improvements could affect output attri-
butes relevant to these stakeholders? A variety of process 
changes could potentially improve the performance of 
short-term acquisition relative to attributes that its stake-
holders care about. For example, web pages could sim-
plify the process of choosing candidate items to acquire 
rapidly, affecting mission performance and solders’ need 
to buy their own equipment. Selection of prequalified 
sources could speed execution of materiel and research 
and development services, improve the quality of services 
delivered, and reduce costs. The standard metrics used 
in current acquisition programs can be used to measure 
and track progress toward goals on performance (that is, 

how an improvement changes an attribute relevant to a 
stakeholder), schedule, and cost.

What resources does the activity consume? Short-term 
acquisition consumes few military personnel but large 
sums of money. The Rapid Fielding Initiative, for exam-
ple, spent $991 million in fiscal year 2005. Some of these 
personnel and dollars are consumed in clearly identi-
fied activities and can be fairly easily tracked. The insti-
tutional Army consumes other resources in supporting 
activities—like installation, logistics, information, per-
sonnel, business, and other services—that do not charge 
short-term acquisition activities for their services. How-
ever, the dollars and personnel consumed in these activi-
ties should be allocated to the institutional outputs that 
they support. 

Similar resource issues arise in any institutional activ-
ity the Army wants to align to the operating force. The 
Army currently has a limited ability to associate military 
personnel and dollar costs with specific institutional 
outputs. When institutional activity A—for example, a 
combat training center—receives inputs from institu-
tional activity B—for example, acquisition of weapon 
systems—without paying for them, the Army has no 
well-defined way to allocate the resources that activity 
B consumes to the outputs that activity A delivers to the 
operating force. If the Army were to shift specific training 
responsibilities from institutional schoolhouses to opera-
tional units, the Army could not easily predict the effect 
of the change on institutional or operational demands for 
dollars or military billets (much less the real readiness of 
operational units).

Using metrics to improve the performance of the insti-
tutional Army is not a new idea. It is closely related to 
two other Army initiatives currently under way. But the 
process described here of deriving metrics from a set of 
shared subjective beliefs about a value chain provides a 
way to move beyond these initiatives in important ways.

Expand the Strategic Readiness System to Capture 
Alignment Targets
The Army Strategic Management System (SMS) is devel-
oping a hierarchical suite of metrics that, as it is imple-
mented and used to support decision making, could help 
align policy and resource decisions throughout the Army 
to the priorities of the leadership. As a version of balanced 
scorecard, that is what the SMS is supposed to do. Ele-



ments of the approach to evaluating value chains above 
closely parallel the four perspectives highlighted in a bal-
anced scorecard. Operating force performance is one user
perspective. Delivery of institutional outputs is an internal 
process perspective. Institutional process improvement is a 
growth and learning perspective. And institutional resource 
requirements constitute a resource perspective. The metrics 
relevant to the alignment of the operational and institu-
tional portions of the Army could in effect comprise the 
portion of a balanced scorecard that looks forward to a 
desired future level of performance. As the SMS expands 
its focus from current readiness to planning, the metrics 
described here could become an integral part of the SMS. 
For now, because they focus on the benefits and costs of 
process change, the metrics described here differ qualita-
tively from those in the current SMS, which mainly focus 
on the performance of existing Army processes relative to 
current performance targets.

Place Institutional Lean Six Sigma Initiatives in a 
Broader Operational Context
Lean Six Sigma initiatives throughout the Army are devel-
oping ways to make individual processes better, faster, and 
cheaper. Because these initiatives are designed and imple-
mented locally, they tend to focus on performance met-
rics relevant to individual local processes. For example, a 
depot-level maintenance initiative might release resources 
to the operating force by increasing the utilization rate 
of depot maintenance assets. Such an initiative could also 
inadvertently reduce overall support to deployed forces 
by increasing customer wait times—a performance factor 
potentially beyond the scope of the local depot initiative. 
By explicitly cascading performance priorities from the 
operating force, the approach to evaluating value chains 
described above seeks a system view that would discour-
age such dysfunctional local process “improvements.” In 
effect, the evaluation of value chains can provide a higher-
level context to frame Lean Six Sigma initiatives, which 
can then pursue Army-wide goals at the local level. Value 
chain evaluation also generates higher-level information 
that the Army leadership can use to understand how 
parts of the institutional Army fit together and hence 
how reallocations of resources among local institutional 
processes might affect operational capability. 

Develop Better, Empirically Based Information Relevant 
to Alignment
Because the approach to evaluating value chains looks 
beyond current Army initiatives, it underscores the 

desirability of additional, empirically based information 
that existing Army methods and processes currently 
cannot generate. Some examples of particular impor-
tance include the following:

• The total dollars and military personnel that the 
institutional Army requires to produce specific 
levels of institutional outputs with specific attributes. 
Formal evaluation of value chains could frame the 
application of activity-based costing to ensure that it 
addresses the questions relevant to alignment.

• Specific operational goals beyond the first few years 
of the Future Years Defense Program that can be 
used to motivate and prioritize investment in specific 
initiatives to improve institutional processes. Cur-
rently, individual institutional initiatives typically 
do not flow from specific future desired operational 
outcomes that the Army leadership could use to com-
pare, choose among, and maintain accountability for 
results.

• Broadly understood qualitative assessment of the 
quality of specific institutional outputs delivered 
to the operating force. The Army currently lacks a 
broadly shared qualitative language that operators 
and institutional leaders could use to character-
ize goals for quality and to establish accountability 
against these goals.

• Well-defined information on how changes in spe-
cific attributes of institutional outputs affect specific 
aspects of operational capability. Today, the Army 
typically relies much more heavily on professional 



military judgment than on empirical evidence to 
assess the likely operational usefulness of specific 
changes in institutional outputs.

• Broad agreement on how the versions of operational 
capability—the ones that focus on high-level policy, 
broad performance concept, mission risk, and readi-
ness—relate to one another and so how to trade off 
among institutional outputs whose effects on the 
operating force senior leaders understand in terms 
of different versions of operational capability. When 
leaders use, say, personnel readiness to characterize 
the operational effects on one institutional change—
say, the number of accessions delivered per period—
and, say, mission risk to characterize the operational 
effects of another institutional change—say, the per-
sonal characteristics of recruits or the content of the 
training that recruits receive—without agreeing on 
how personnel readiness relates to mission risk, it is 
hard to align goals within the operating force, much 

less goals in the operational and institutional parts of 
the Army. 

As noted above, the Army can continue to rely on 
professional military judgment to provide the information 
it needs to reallocate resources in ways that improve the 
alignment of the operating and institutional parts of the 
Army. But the better the information described, the better 
able the Army will be to reallocate resources in ways that 
promote the long-term goals of operational transforma-
tion. The leadership must decide how much it wants to 
invest in improving this kind of information. Formal evalu-
ation of value chains can help the Army determine where 
it is likely to be cost-effective to invest in methods and 
processes that can generate better, empirically based met-
rics. Alignment should improve as the information used to 
frame it improves. But the Army clearly has to weigh the 
value of refined alignment against the costs of collecting 
the information required to allow such refinement. 



Since the end of the Cold War, the 
United States has not had the luxury of focusing on 
only one potential theater. Today, it must look across the 
globe. The terrorist threat and natural disasters such as 
the earthquake in Pakistan and the tsunami in Asia only 
underscore the need for global focus. This means that the 
United States cannot know where its military forces might 
have to operate next. Thus allies become increasingly 
important, both in their own right as a bulwark against 
terrorist activities and as facilitators of U.S. counterter-
ror operations. Activities that foster closer coordination, 
such as Army International Activities (AIA), assume even 
greater import than they have in the past, particularly 
in nations with which the United States does not share a 
long history of cooperation. In a time of increased scope 
of such activities and competing demands for resources, 
it is widely recognized that the Army needs a high-level 
assessment mechanism to allocate AIA resources more 
efficiently, execute AIA programs more effectively, and 
highlight the contributions of AIA to the National Mili-
tary Strategy, the DoD Security Cooperation Guidance, 
and The Army Plan. 

A recent RAND Arroyo Center study reports on the 
development of a conceptual approach to assessing the 
value of the U.S. Army’s noncombat interactions with 
other militaries.8 The first task was to take a fresh look 
at the objectives or “ends” of AIA. Because policies set by 
the Office of the Secretary of Defense (OSD), the Depart-
ment of State, and other governmental agencies shape 
how the Army conducts security cooperation, Arroyo 
researchers reviewed all of the relevant national security 
documents: the National Military Strategy, the Defense 
Planning Guidance, the Quadrennial Defense Review, 
and OSD’s Security Cooperation Guidance (SCG), as well 
as the AIA Plan and The Army Plan (TAP). The result was 

eight AIA ends (listed in italics, below), which researchers 
embedded within OSD’s three overarching security coop-
eration objectives:

• Build defense relationships that promote specific U.S. 
interests
– Assure allies
– Promote stability and democracy
– Establish relations
– Improve nonmilitary cooperation

• Develop allied and friendly military capabilities for 
self-defense and coalition operations
– Promote transformation
– Improve interoperability
– Improve defense capabilities

• Provide U.S. forces with peacetime and contingency 
access and en route infrastructure
– Ensure access

Having identified ends, the second task was to con-
solidate the large number of Army International Activi-
ties into a manageable set of AIA “ways” (see Table 1). 
Because of Headquarters, Department of the Army’s 
(HQDA’s) interest in evaluating the progress of AIA as a 
whole, some degree of consolidation seemed appropriate. 

8 This essay was drawn from Jefferson P. Marquis et al., Assessing the 
Value of U.S. Army International Activities, MG-329-A, 2006.



Furthermore, researchers were hopeful that if the Depart-
ment of the Army accepted their categories, the new cat-
egories might be absorbed into the Army’s Planning, Pro-
gramming, Budgeting, and Execution System (PPBES). 
Currently, the Army’s international activities can be 
found in several Program Evaluation Groups (PEGs) and 
a multitude of Management Decision Packages (MDEPs), 
which inhibits Army resource managers from making the 
best case for Army security cooperation activities.9

Following the development of AIA ends and ways, 
Arroyo’s team turned to the core task of deriving mea-
sures of effectiveness for AIA based on an 8 x 8 ends and 
ways matrix (see Table 2). Ideally, researchers hoped to 
develop a method and produce measures for every cell in 
the matrix—e.g., the contribution of professional educa-
tion and training activities to the ends of access, transfor-
mation, and interoperability.

To develop the method, team members reviewed 
relevant economics and behavioral sciences literature and 
concluded that security cooperation rests on two types of 
relationships between countries: exchange and socializa-
tion. Exchanges are quid pro quo interactions operating 
mostly in the near term, usually at the program or activity 
level. They appeal to a target country’s self-interest and 
are generally quantifiable. Socialization operates mainly 
over the long term and is visible largely at the regional, 
theater, or HQDA level. It focuses on influencing a target 
country’s view of its national interest. Socialization may 
flow from repeated exchanges. It generally denotes a 

qualitative change in a country’s attitude or behavior that 
often does not lend itself to quantitative measurement. 

Making use of our theoretical work, researchers also 
looked for two specific kinds of indicators: output and 
outcome. Output indicators are the immediate products 
of AIA. They are usually the products of exchanges that 
improve a foreign country’s ties with the United States 
in the near term. They are immediate results that can be 
counted. Examples include number of graduates of U.S. 
security assistance training programs, senior officer visits, 
and scientific and technical exchanges. Output indicators 
lead to measures of performance (MOPs). 

Outcome indicators are often the by-products of 
prior outputs. They tend to be more qualitative in nature. 
They are usually derived from a socialization process that 
involves building trust and changing foreign perceptions 
of the utility of working with the United States over the 
long term. Outcome indicators are closer to the ultimate 
goals of AIA and include new capabilities, knowledge, 
relationships, and standards. They help produce mea-
sures of effectiveness (MOEs). 

Arroyo researchers have developed an extensive set of 
proposed output and outcome indicators that they have 
shared with AIA officials at the program and command 
levels and modified as they gain greater understanding of 
various programs. Another task they have performed in 
cooperation with HQDA and its information technology 
contractor, COMPEX, is the development of a web-based 
tool that can be used to solicit AIA program and assess-
ment data from the field. The purpose of this tool is to 
improve the AIA community’s knowledge of the variety of 
AIA programs and activities as well as to support an ongo-
ing dialogue on how to improve the execution of AIA.

Their final task was to test our assessment concept 
and data collection and reporting method with AIA 

9 As part of the budget process, Program Evaluation Groups plan, 
program, and budget resources within one of the following group-
ings: Manning, Training, Organizing, Equipping, Sustaining, and 
Installations. MDEPs convert requirements into proposals that the 
PEG considers along with all other MDEPs in its grouping.



officials in three organizations: the Army Medical Depart-
ment, the National Guard Bureau’s State Partnership Pro-
gram, and U.S. Army South. That test involved comparing 
AIA activities of different organizations against the ends 
and ways matrix to determine how well it could accom-
modate very different programs. By and large, the basic 
conceptual approach stood up well. 

Below we discuss the key features that distinguish this 
assessment approach from those that have been devel-
oped, or are under development, within the combatant 
commands, OSD, and elsewhere.

High-Level, U.S.-Centered Focus
Before publication of the OSD Security Cooperation 
Guidance, the primary objects of U.S. security coopera-
tion policy and analysis were the combatant commands 
and the countries with which the U.S. military has 
engaged in security cooperation activities. To a certain 
extent, this focus resulted in a situation where relatively 
short-term regional perspectives and foreign interests 
superseded longer-term global perspectives and U.S. 
national interests. Arroyo’s conceptual framework can be 

used to assess AIA programs around the world according 
to longer-term goals and criteria approved by both the 
Army and OSD.

A Solid Conceptual Foundation 
Arroyo’s survey of the relevant social science and manage-
ment literature—and talks with numerous AIA offi-
cials—indicated that exchange and socialization were the 
ultimate motives for security cooperation. Furthermore, 
these two concepts were linked in a sequential manner. 
Quid pro quo exchanges tended to be important early 
in a security relationship, whereas socialization became 
a more significant factor in a relationship over time as 
the number and breadth of international exchanges 
increased, facilitating a convergence of U.S. and foreign 
national interests. This theoretical understanding of the 
role of security cooperation helped the research team 
develop its AIA output and outcome indicators.

Emphasis on AIA Outcomes
Most systems of measurement used by both the private 
and the public sectors focus on the immediate results of 



particular processes: so-called “output” measures. They 
tend to neglect the long-term results of programs—i.e., 
“outcomes”—because outputs are easier to specify and 
quantify than outcomes and because they provide quicker 
answers to the question of how an organization is per-
forming. Clearly, it is not enough to understand outputs 
alone if one wants to determine the full effect of AIA on 
Army and national security goals. Many AIA, such as pro-
fessional education opportunities for international mili-
tary students, cannot normally facilitate certain strategic 
ends, such as improved access to foreign military bases, 
except over the long term, as U.S.-trained officers rise 
in rank and gain influence with decisionmakers in their 
countries. This is why the researchers have emphasized 
the importance of assessing both outputs and outcomes, 
while working with AIA managers to develop measures 
appropriate for their specific programs.

Quantitative and Qualitative Measures
One consequence of the attention to AIA outcomes 
has been a willingness to consider qualitative as well as 
quantitative assessment techniques. Although quantitative 
methods have the advantage of succinctness and com-
parability of data across programs, qualitative measures 
are often the best or, indeed, the only way to evaluate the 
long-term effectiveness of particular international pro-
grams. For example, knowing the number of students who 
have passed through the doors of the Marshall Center is 
not as significant in assessing performance as knowing 
the ways its alumni networks have been tapped to achieve 
U.S. strategic goals, e.g., the establishment of stable and 
democratic civil-military relations.10

Reporting Tool Tied to New AIA Database
Other databases and reporting mechanisms exist, or are 
under development, within the combatant commands, 
defense agencies, and services. However, we agree with 
HQDA that the Army needs a comprehensive, high-level 
database to understand and evaluate the full range of 
international activities the U.S. Army performs. G-3’s 

database and reporting tool, AIAKSS, is not expected 
to replace existing theater- or program-level databases; 
rather, it will draw on information collected from these 
and other sources to provide an aggregated, strategic-
level perspective of AIA for decisionmaking on security 
cooperation at HQDA.

A web-based database will help AIA personnel collect 
and collate data with an unprecedented level of transpar-
ency and consistency. It will enable different stakeholders 
to read the same “sheet of music” when making assess-
ments about the strategic effect of international activities 
across the entire Army rather than within a program, com-
mand, or region. Finally, it will also support discussions 
among programs, commands, and HQDA for future plan-
ning and assessment needs.

For HQDA, the main task in launching and sustain-
ing the web-based tool will be to underscore the high-
level or “strategic” focus of the AIA assessment process. 
This emphasis on the outcomes of international activi-
ties will likely require a shift in the mindset of some AIA 
personnel, who have not been asked or trained to docu-
ment the connection between outputs and outcomes. 
In addition, AIA officials in HQDA and the major Army 
commands must continuously learn from their use of the 
web-based tool and modify it in accordance with their 
analytical and reporting needs. 

10 The mission of the Marshall Center, located in Garmisch Parten-
kirchen, Germany, is to create a more stable security environment 
by advancing democratic defense institutions and relationships; 
promoting active, peaceful engagement; and enhancing enduring 
partnerships among the nations of North America, Europe, and 
Eurasia.

Specialist Patrick Ward, from the 554th Military Police Company, shows 
an Afghan National Police officer how to hold a 9mm pistol during a 
weapons training class in Sar Hawza, Afghanistan. 





A great deal has been made of net-
work-centric operations over the past several years, and, 
indeed, one of the U.S. Army’s primary transformation 
efforts rests upon the concept.11 Network-centric advo-
cates argue that better information and better sharing of 
that information will result in far more effective forces. 
The equation below captures this notion:12

Combat Power = 
((Maneuver + Firepower + Protection)*Leadership)Information

This formulation suggests that information has an 
exponential effect on a unit’s ability to generate combat 
power. However, while plausible, this relationship has not 
been verified empirically, nor has a detailed cost-benefit 
tradeoff been made. To address the issue of force effec-
tiveness, researchers from RAND Arroyo Center ran a 
series of modeling experiments in an attempt to quantify 
the marginal effect of networking on force effectiveness.13  

The research focused on the following three capabilities: 
• Sense/acquire data. 
• Disseminate and communicate data. 
• Interpret, fuse, and react to the data. 

The third capability—essentially cognition—is clearly 
crucial. Acquiring and transmitting data are important, 

but if the units cannot use the information effectively, 
it serves little purpose. Researchers took their defini-
tion of “cognitive” from Gartska,14 who defines a “cogni-
tive domain” as the mind of the warfighter. This is the 
domain where tactics, techniques, and procedures reside 
and where battles and wars are won and lost. It is also the 
domain of intangibles: leadership, morale, unit cohesion, 
level of training and experience, situational awareness, 
and public opinion. This domain is broad and difficult 
to quantify. To deal with this issue, researchers narrowed 
the focus to a small but critical subset of cognitive param-
eters, namely, accuracy of assessments of available targets 
and the rate at which they can be attacked (collectively 
called “targeting ability”). 

To explore this issue, researchers employed a multi-
agent-based, force-on-force simulator tool called Map 
Aware Non-Uniform Automata (MANA) to evaluate war-
fighter effectiveness in a simple urban scenario. Agent-
based simulations (ABS) use little to no scripting of move-
ments and are made up of multiple agents and objects 
that behave autonomously. They offer several advantages 
when attempting to model cognitive behavior. Agents in 
the model interact with each other in nonlinear ways, and 
they adapt to their local environment. How they cooper-
ate in the battlespace is extracted from their personality, 
which is shaped by weighting factors that control their 
propensity to move toward or away from different units or 
objectives. The environment in which the agent belongs 
can be set up to represent network-centric issues in such a 
way that their actions depend on the quality of the infor-
mation they receive. Knowing this, complex topics, such 
as unit cohesion and dissemination of information, can 
be explored as concepts and, better still, can be quanti-
fied in terms of their effect. 

Tens of thousands of MANA runs were conducted in 
an attempt to examine the effect of varied cognitive, com-

11  The emerging concept of networked operations, referred to by 
DoD as network-centric operations (NCO), involves developing com-
munications and other linkages among all elements of the force to 
create a shared awareness of operations. 

12 Jack Gumbert et al., “DARPA’s Future Combat System Command 
and Control,” Military Review, May–June, 2003. 

13 This essay was drawn from Isaac R. Porche III and Bradley Wilson, The 
Impact of Network Performance on Warfighter Effectiveness, TR-329-A, 2006.

14  J. Gartska, “Network Centric Warfare: An Overview of Emerging 
Theory,” PHALANX, December 2000. 



munication, and sensing factors on warfighter effective-
ness using a data farming process.15 Statistical analysis for 
numerous simulation results, as part of the data farming 
exercise, quantified the correlation between the factors 
discussed above and warfighter effectiveness. Researchers 
explicitly incorporated one of the costs of networking by 
modeling the capacity limits of a communication channel 
as a result of congestion.

Researchers ran a series of experiments involving 
infantry forces in an urban scenario. The first set involved 
two Blue force squads, one an indirect-fire unit and the 
other an infantry squad. The only messages passed were 

“calls for fire” from the infantry squad back to the indirect-
fire squad. A second set used the same scenario, but 
employed a dynamic communication model in the force-
on-force simulation; this allows MANA to vary commu-
nication reliability based on message traffic and channel 
capacity. The third set of simulation runs expanded 
the scenarios by adding a second squad of six infantry 
to gain a better understanding of the marginal effect 
of communications and sensing. A fourth set of experi-
ments employed a different scenario in which Blue forces 
attempted to secure an area around a specific building 
and stop Red forces from entering.

Warfighter effectiveness was affected by many of the 
parameters considered, including communication capac-

15 Data farming is the process of using a high-performance computer 
or computing grid to run a simulation thousands or millions of 
times. The result is output that can be analyzed for trends, anoma-
lies, and insights along multiple dimensions.

A paratrooper sets up a satellite radio during a dismounted patrol in Al Fallujah, Iraq. The soldier is assigned to the 82nd Airborne Division’s Company 
B, 1st Battalion, 505th Parachute Infantry Regiment. 



ity. The results suggested that communications capability 
sometimes—but not always—increases force effectiveness. 
Specifically, effectiveness, as measured by a loss ratio, 
could be cut in half without sufficient communications 
capacity; message latency (delay) affected warfighter 
effectiveness by as much as 50 percent for a given capacity 
in a selected scenario. 

On the other hand, while increasing capacity 
improves effectiveness, the effects eventually dimin-
ish—not what one expects with an exponential function. 
Researchers also observed that while network capability 
may sometimes increase warfighter effectiveness, some-
times the force was not large or robust enough to take 
advantage of improved communications capability. By 

some measures (loss ratio), increased networking capabil-
ity actually made the outcomes worse.16 These results sug-
gest that network capability must be evaluated in tandem 
with the scenario and the force structure, each of which 
can have important influences on combat outcomes. 
While obviously quite tentative, Arroyo’s results raised 
questions about the wisdom of covering the value of com-
munications with a single, universal equation, much less 
an exponential function.

Agent-based simulation is relatively new in terms of 
analyzing force-on-force combat scenarios. Certainly, 
more validation will be needed. Furthermore, the results 
of this research may be sensitive to the assumptions that 
are made with regard to network architecture, force 
makeup, and technology performance. Although a large 
range of possibilities was explored for the parameters 
under consideration, all results need to be taken in the 
context of the specific scenarios simulated. Nonetheless, 
the results show how agent-based tools can be exploited to 
quantify the marginal effect of networks and networking 
performance to warfighters. 

16 This was due mainly to the nature of the force structure and the 
engagement. It was essentially a fire fight between two light infantry 
units, and Red had the advantage of greater numbers. Blue had no 
indirect-fire assets, so networking offered fewer advantages. 



As part of an ambitious plan to trans-
form its training practices, the U.S. Army has established 
a large distributed learning (DL) program. DL uses 
information technologies and other techniques that allow 
soldiers and units to take part in individual, collective, 
and self-development training at any time and any place. 
The Army Distributed Learning Program, or TADLP, is a 
comprehensive program to implement DL through digital 
training facilities, courseware, learning management 
systems, and other strategies and supporting mechanisms. 
Under this program, the Army plans to convert 525 train-
ing courses to DL by the year 2010. 

DL offers benefits by enabling self-paced learning and 
automated tracking of student performance; however, creat-
ing and maintaining DL courses can be challenging. More-
over, it may be difficult to train some kinds of skills using 
DL, and it can sometimes be difficult to establish rapport 
between instructors and trainees in distributed settings. 

To get the most benefit from its DL program, the 
Army needs to understand which DL technologies and 
approaches are most likely to benefit particular kinds of 
training and how they might best be employed. However, 
there is currently little existing empirical research on DL. 
Previous reviews of learning in DL have found that this 
research consists largely of anecdotal reports and stud-
ies that lack comparison groups, strong experimental 

designs, or grounding in theoretical principles. A recent 
Arroyo review of DL research published between 2000 
and 2002 found only 13 studies that measured objective 
learning outcomes and had unambiguous research find-
ings. The lack of an adequate body of research on DL is 
of increasing concern, particularly because of the rapid 
evolution of the Army’s technological capabilities for DL, 
which are being deployed without an empirical founda-
tion to inform decisions about their use. 

To address this gap, Arroyo researchers have devel-
oped recommendations for a future Army research 
agenda on DL.17 To develop these recommendations, 
Arroyo researchers reviewed available empirical studies 
on DL and interviewed training developers, instructors, 
and other training staff at five Army installations.

Most existing research on DL compares DL and residen-
tial learning (RL), which is the current standard for train-
ing. Results from the few existing empirical studies show 
no clear advantage for DL or RL on learning. 

Arroyo researchers believe that a more valuable 
approach for the Army would be to conduct research that 
focuses on DL alone and the factors that influence its 
effectiveness. It is often impractical or too costly to con-
duct rigorous field experiments comparing results for the 
same course given in both RL and DL formats. In addi-
tion, the Army is already moving to DL, due to its poten-
tial to provide increased personnel readiness through the 
ability to train at any time and at any place. If these advan-
tages can be realized, investments in DL may be justified 
even if student performance is no better than in RL.

17 This essay was drawn from Susan G. Straus, Jolene Galegher, 
Michael G. Shanley, and Joy S. Moini, Improving the Effectiveness of Army 
Distributed Learning: A Research and Policy Agenda, OP-156-A, 2006.



Arroyo staff recommend four key focus areas for 
Army research on DL.

• Importance of student-centered, self-guided learn-
ing. Student-centered approaches to learning assume 
that students learn more effectively if they take 
responsibility for their own learning and discover 
information on their own rather than being told what 
to do by an instructor or machine. Because many 
technologies used in DL permit or require self-guided 
work, an assessment of training that focuses on what 
students are doing as they learn seems appropriate. 

• Technology configurations. DL can use a wide variety 
of technologies, including videotape, computer-based 
training, web-based instruction, and video-tele-training. 
Technologies may vary with respect to such charac-
teristics as whether the instruction occurs in real time 
and what degree of interaction is possible between 
the instructor and the student. Examining the effec-
tiveness of different technology configurations for 
DL should provide knowledge that can be used to 
improve the design and outcomes of Army training 
programs. 

• Strategies for facilitating interaction in DL. Some 
aspects of communicating at a distance can interfere 
with the learning process and may disrupt opportuni-
ties for students to learn from instructors and each 
other. Understanding which aspects of communica-

tion contribute to better outcomes and identifying 
which mechanisms can be used to support collabora-
tion and interaction are thus important topics for 
research.

• Incentives, training, and support systems for DL 
developers and instructors. Little research currently 
exists that delineates what skills are needed to teach 
in DL environments. Moreover, interviews with Army 
training staff suggest that recent incentive schemes 
have not taken into account all the required support-
ing activities needed to design and deliver effec-
tive DL courses. Thus, research might help identify 
needed training for DL instructors and appropriate 
compensation and incentive structures.

Table 3 provides examples of the types of questions 
that might be included on a research agenda for DL. 

Arroyo researchers have also made recommendations to 
help the Army ensure the quality of its DL research. In 
particular, the Army needs to conduct studies that are 
based on more rigorous research designs than have been 
used in previous studies. Future studies should use suf-
ficiently large sample sizes as well as multiple measures 
of training effectiveness. The latter can help training 
developers and instructors determine whether and what 
trainees learn from training. It is particularly important 
to use objective measures of learning (e.g., performance 
on skills tests) and to measure knowledge retention and 
job performance after students complete training. 

Lynn Rolf, who has helped develop the state-of-the-art classroom facilities 
for the new Lewis and Clark center, explains a model classroom’s features. 
The new classrooms include computer monitors that store beneath the 
desktop for additional space, the ability to provide video teleconferencing, 
and the ability to be reconfigured for small group instruction. 



To reap the benefits of an expanded research effort on 
the quality of DL, Arroyo researchers recommend a num-
ber of policies for TADLP and other organizations that 
are responsible for training in the Army.

Use Empirically Tested Measures of Learning
The U.S. Army Training and Doctrine Command 
(TRADOC) should identify empirically tested measures 
of learning, which can be used to create course evalua-
tions forms customized to particular courses. 

Develop In-House Expertise in the Development and 
Assessment of DL Courses
By developing its in-house expertise, the Army can avoid 
becoming overly dependent on contractors and make 

more cost-effective use of their services. One option for 
developing this expertise is to use public-private partner-
ships in which Army training personnel work alongside 
contractors and eventually assume responsibility for the 
training function.

Enhance Opportunities for Developers and Trainers to 
Communicate
The Army already offers several mechanisms for infor-
mation sharing, including the TADLP Bulletin, the Army 
Training Support Center Individual Training Support 
Directorate DL conferences, and TRADOC Knowledge 
Net, which includes collaborative tools such as threaded 
discussions, instant messaging, and repositories where 
staff can post and download documents. However, use 
of Knowledge Net has apparently been limited. Arroyo 
recommends that TRADOC provide staff and financial 
resources to promote these and other methods of infor-



mation exchange and to build communities of practice 
among training staff. 

Align Incentives and Other Organizational Systems with 
the Development, Implementation, and Maintenance of 
High-Quality Distributed Learning
It is important for the Army to ensure that incentives are 
in place for implementing DL courses and keeping course 

material current. To motivate training staff to support DL 
efforts, performance evaluation systems must be aligned 
with incentives focused on effective processes or behav-
iors, such as applying instructional design principles in 
DL course development and delivery, participating in 
communities of practice to share information about DL 
efforts, and conducting systematic evaluation and refine-
ments of DL courses. 



Since the end of the Cold War, the 
United States and other Western powers have become 
involved in an increasing number of operations requiring 
them to establish stability and the rule of law. Stability 
operations often initially require the exercise of execu-
tive police powers and efforts to retrain—and in some 
cases build from scratch—indigenous police forces. Such 
efforts are typically needed during an interim period, 
up to the point at which overall conditions are stable 
enough and the new indigenous police forces sufficiently 
prepared to assume full responsibility for police efforts. 
In other words, stability operations require the United 
States and its coalition partners to provide transitional 
law enforcement (TLE) capabilities.

These capabilities do not come easily to the U.S. 
government. The prospect of giving this mission to U.S. 
military forces is politically sensitive because of the unfor-
tunate U.S. experience during the Cold War in training 
security forces in Latin America. Nor are other federal 
agencies naturally suited for such a role and, as a rule, 
they do not maintain the needed capabilities. Thus, polic-
ing responsibilities are contracted to officers who come 
as individuals rather than as police units with a common 
culture, doctrine, and capabilities. Overall, American par-
ticipation in TLE efforts has generally been embedded in 
an international effort and has been slow to get into the 
country and into operation.

However, the challenge is unlikely to disappear; the 
United States can expect to see a continued need for 
TLE forces as part of stability operations. RAND Arroyo 
Center researchers thus attempted to define options the 
United States might consider in creating TLE forces and 
evaluated where these forces would best be located within 
the federal government.18

Researchers focused on how the United States might 
establish some form of stability police unit (SPU), i.e., a 
TLE capability designed to provide police capabilities in 
the short term that can quickly plug the public security 
gap that so often exists at the beginning of a stability 
operation. SPUs are meant to deter crime, control unrest, 
and prevent “spoilers” from hindering a country or region 
from moving toward self-government and stability imme-
diately following an intervention. Researchers referred to 
these stability police units as “TLE forces.”

The research is primarily concerned with TLE func-
tions during the early and middle stages of a transitional 
period. The transitional period refers to the time during 
which the United States, or some coalition in which it is 
a partner, transfers control of security to the indigenous 
government as combat or some lesser form of interven-
tion winds down.

To assess different options for the United States to con-
sider in providing a TLE capacity, researchers developed 
a set of nine criteria:

18 This essay was drawn from Terrence K. Kelly, Options for Transitional 
Security Capabilities for America, TR-353-A, 2006.



• Does the option provide the police skills required of a 
competent TLE force?

• Does the option provide units capable of filling the 
SPU role, rather than individual police officers?

• Does the option provide for unity of effort and the 
ability to work within a management structure that 
will ensure that TLE forces are integrated with the 
other rule-of-law components and with other law 
enforcement missions, e.g., training?

• Does the option mesh well with the agency leading 
the U.S. element of a stability operation (e.g., military 
command, embassy, NATO, UN)?

• Do the proposed parent and supporting agencies 
have, or are they likely to have, the resources to 
accomplish the mission?

• Would the option add to or detract from the other 
missions of the organization in which TLE capabili-
ties are created?

• What do these units do when not deployed?
• What statutory and institutional changes are neces-

sary for implementing the option?
• How would TLE forces be supported when deployed?

These criteria were used to evaluate four options for 
TLE units, two of which contain suboptions, shown in 
Table 4. Each option assumes the use of contracted man-
power to fill out or augment the force.

Researchers assumed one-year deployments for planning 
purposes. Because this research did not make a detailed 
analysis of all parts of each option, it did not make firm 

recommendations about which option the United States 
should pursue. However, the research offered the follow-
ing considerations about the options evaluated.

Military Option
Evaluation of the Army and Marine options found that 
the Marine Corps fares no better with respect to any cri-
teria than does the Army. Researchers therefore focused 
on the Army suboptions. Under these options, providing 
needed police skills would depend on the Army’s ability 
to recruit police officers into reserve component TLE 
units or to train active military police (MP) units before 
deploying. An Army MP-based TLE force would have 
some organic police skills but not at the level required 
for successful TLE operations. The U.S. Army MP School 
would develop doctrine, training, and professional 
development, while the Department of Justice (DoJ) 
would lead other elements of the rule-of-law sector in 
which these forces would work (e.g., judiciary and correc-
tions). The Army option should work well with the DoJ 
structure through the transition, although any long-term 
effort led by DoJ would require significant effort on the 
part of both the TLE unit leaders and their higher-level 
commanders in the field to ensure that priorities in both 
military and domestic agency efforts remain focused on 
the goals appropriate for maintaining unity of effort in 
the rule-of-law sector.

This option would work well in interventions where 
stability control lies with the military commander, and the 
skills and resources exist within DoD to take on this mis-
sion. However, current limits on force structure represent 
a major impediment to implementing this option. Creat-
ing an Army TLE capability would necessarily expand the 



responsibilities not only of that service, but also of the 
joint force and the entire DoD into the realm of civilian 
law enforcement. If the active MP brigade option were 
chosen, it would take one-quarter of the Army’s active 
component MP line-brigades (based on the Army’s plans 
for 2011) as well as approximately one-eighth of its overall 
deployable MP soldiers. 

As all military forces do, Army TLE units would train 
while not deployed and would perform other MP func-
tions. When under military control, the Army option 
would also have the most robust logistics support because 
it would not rely on contract assistance other than that 
normally provided to the military.

Civilian Law Enforcement Agency Option
Researchers chose the U.S. Marshals Service (USMS) 
as the federal law enforcement agency to be the parent 
organization for this option, and it could provide the 
skills needed for TLE functions because its officers would 
be involved in daily, relevant policing. Although the 
USMS lacks all of the organic training facilities needed 
for this mission, it could provide SPU-like units if given 
the resources. And as an operational element of DoJ, the 
USMS is likely to understand the demands and contribute 
to the unity of this effort. Although the USMS lacks sig-
nificant operational experience in overseas interventions, 
it does have advisors in the headquarters of several such 
operations and is well positioned to work with military 
commanders when they are responsible for security in a 
stability operation. 

Still, adding 6,000 TLE officers and the substantive, 
logistical, and administrative overhead to support them 
would represent a significant additional challenge for the 
USMS that would require substantial financial resources 
as well as the development of new skills needed to run 
a large operational headquarters. Moreover, the poten-
tial effect on the current mission of the USMS could be 
significant. This drawback would be offset by the signifi-
cant expansion of the current size of the USMS, which 
would increase the personnel available for domestic 
missions. New statutes would be needed to create a TLE 
force within the USMS and to permit that force to act as 
a component of the Army when under military control.19

Organic or, more likely, contracted sources would need to 
be created to support the force.

State and Metropolitan Police Option
Because it would draw on people involved in policing 
every day, this option has great potential to provide fully 
qualified and capable police officers. This option could 
also create needed SPU-like units, but achieving that goal 
would require planning, coordination, and exercises. 
There remains a question of where to lodge such people 
and units, and Arroyo’s team selected two possible orga-
nizational locations: the U.S. Army Reserves, or the U.S. 
Marshals Service. The USAR option would require signifi-
cantly more effort than would the USMS version to ensure 
that it is linked into the larger DoJ rule-of-law effort. Exer-
cises would also be needed to ensure that either type of 
TLE force was prepared to work effectively with the agency 
leading the stability operation. In terms of resources, the 
USAR variant would have most of the same benefits and 
shortcomings as the military option. However, it would 
be better off with respect to individual training than the 
purely military option. As in the previous option, the 
USMS variant here would require substantial additional 
resources to establish a new 6,000-person element.

Adding TLE forces to state and local police depart-
ments would require additional support but would 
increase the number of federally supported police offi-
cers, who would provide a significant benefit to the com-
munities in which they work when not deployed. In other 
words, these officers would contribute to national and 
homeland security full time, whether deployed or not. 
Statutes would be needed to authorize and appropriate 
funds to create such a program and to permit the USMS 
variant to operate as a component of the military when 
DoD controls stability operations. The two variants would 
be supported in the same way as options using their fed-
eral parent organizations (the Army and the USMS).

19 This would be similar to the way the Coast Guard operates as part 
of the Navy when under DoD control.



Contractor Option
This option does not generally provide the requisite 
police skills for a competent TLE force. Unless strict 
contract requirements so stipulate, contractors cannot be 
expected to have the level of skills honed through daily 
training and use that active law enforcement officers 
would bring. Neither would these units be capable of 
functioning as a cohesive force unless constantly main-
tained as such. Furthermore, it would be difficult for this 
option to provide unity of effort with other law enforce-
ment capabilities. 

Solving these problems could require a standing 
contract force, even when not deployed—an expensive 
proposition. The status of contractors could easily trouble 
their relationship with a military command or embassy, 
and one would expect some diminution in effectiveness 
in having a contracted force operate alongside military 
units. Supporting agencies would require increases in 
both manpower and financial resources to meet the addi-
tional requirements of this option. Moreover, the option 
would create a significant new operational responsibility 
in the Department of State’s Bureau for International 
Narcotics and Law Enforcement Affairs, under which the 
current contracts for overseas civilian law enforcement 
fall. Finally, standing contract TLE units would not have 
any domestic function when not deployed. Legislation 

might also be required to add a significant operational 
component to the INL bureau.

Figure 5 contains an evaluation of the discussion pre-
sented above, using red-yellow-green color coding. Red 
indicates that the option has significant difficulties with 
respect to the criteria listed in the associated column; yel-
low implies some difficulty; and green implies few or no 
difficulties, or real benefits. Although this figure presents 
the results of the analysis, it does not include detailed 
cost-benefit evaluations or an in-depth look at the impli-
cations of doctrine, organization, training, materiel, 
leadership and education, personnel, and facilities. How-
ever, Figure 5 makes clear that the contractor option fails 
to provide the capabilities needed, fails with respect to 
several of the nine criteria, and ranks significantly worse 
than all other options. The figure also points out that, 
to be viable, a military option would need to emphasize 
the development and maintenance of appropriate police 
skills and unity of effort with other elements of the justice 
system (i.e., the judicial system, corrections, and other 
elements of police training and institution building), 
primarily through close cooperation with DoJ. Besides 
the contractor option, however, all options are viable, and 
a more complete analysis could conceivably indicate that 
one of them is preferred. 



The Army has been transforming 
itself into a force that relies on a combination of rapid 
operations, dispersed forces, and superior information 
to enable a medium-weight force to fight with the punch 
of heavy conventional forces. These new concepts pose 
considerable challenges for the organizations that sup-
port the combat forces on the battlefield. The challenge 
is especially great for medical forces, which must find, sta-
bilize, and evacuate casualties spread across a dispersed 
battlefield. To determine what the new concepts mean for 
providing medical support to the Army’s fighting units, 
RAND Arroyo Center, in conjunction with the Army 
Medical Department (AMEDD), conducted five AMEDD 
Transformation Workshops (ATWs) from 2002 to 2004 to 
identify the challenges the new concepts posed to provid-
ing battlefield medical support, and to explore what those 
challenges might imply for medical force structure.20

The workshops revolved around tactical wargames 
designed to highlight casualty production against various 
AMEDD tactical capabilities. They used data provided to 

their designers by the U.S. Army Training and Doctrine 
Command (TRADOC) Analysis Center (TRAC), drawn 
from approved Army scenarios and simulations to gener-
ate casualties, which were then tracked independently by 
teams of subject matter experts. Scenarios and simula-
tions used appear in Table 5. 

The scenarios determined the force structure, equip-
ment, how forces were arrayed on the battlefield, and so 
forth, and the simulations determined the number and 
nature of combat results (vehicles destroyed or damaged, 
individuals killed or wounded). The subject matter experts 
then converted the nature of the kill (e.g., catastrophic 
kill21) into specific medical conditions.22 Casualties were 
then tracked through the Health Service Support (HSS) 
system posited for the scenario.

20 This essay was drawn from David Johnson, Gary Cecchine, and 
Jerry M. Sollinger, Army Medical Department Transformation: Executive 
Summary of Five Workshops, MG-416-A, 2006. 

21 A catastrophic kill renders a vehicle both unusable and unrepair-
able. Typically a catastrophic kill ignites any fuel the vehicle may 
be carrying and detonates its ammunition. It does not preclude the 
survival of the vehicle’s crew.

22 The wound conditions were described by treatment briefs that 
were specific enough to enable the subject matter experts to make 
judgments about evacuation and treatment, e.g., “wound, face and 
neck, open, lacerated, contused without fractures, severe, with airway 
obstructions and/or major vessel involvement.”



The purpose of tracking the individual casualties was 
to see what happened to the HSS system set up as part of 
the workshop to treat the casualties. The first three work-
shops established a baseline by focusing on a battalion-
sized combat unit fighting for eight hours. This allowed 
workshop participants to validate the methodology and 
procedures, the composition of the teams of subject 
matter experts, and the casualty tracking process. Thus 
validated, these methodologies and procedures became 
the basis for later games. These considered larger units 
(brigade size), longer battles, and larger battlefields. The 
overarching purpose of the workshops was to answer two 
questions. First, what medical risk do Army future force 
operations pose? Second, what can the AMEDD do to 
mitigate that risk? 

Throughout the workshops, the medical structure 
available to treat the wounded was designed to be a best 
case. In particular, neither personnel nor equipment in 
the HSS structure were allowed to suffer casualties. Thus, 
the ATW outcomes would represent the best performance 
the HSS system can be expected to deliver for scenarios 
like the ones used here.

Although the workshops used different scenarios and 
simulations, results were remarkably consistent. Below is 
a summary of the conclusions and the most significant 
issues that emerged from the five workshops. Based on 
the data gathered during the five workshops, Arroyo 
analysts concluded that the distances among units envi-
sioned for the future nonlinear or dispersed battlefield 
present knotty problems for medical support. The disper-
sion means it will be unlikely that a medic will be nearby 
when a soldier is wounded and that ground evacuation of 

casualties will be difficult. Given the challenges posed by 
these scenarios, it also appears that the medical echelons 
above the battalion-sized units could expect a substantial 
patient load. Finally, the analysts concluded that better 
simulations are needed to help the AMEDD explore ques-
tions of medical force structure in more detail. Signifi-
cant issues included the following. 

Combat Lifesavers and Combat Medics
Fast-paced operations on a dispersed battlefield make 
it difficult to give a wounded soldier immediate medi-
cal care because a combat medic may not be nearby. In 
the scenarios for the ATWs, typical distances between a 
combat medic and a wounded soldier were a kilometer or 
greater. The AMEDD dealt with this problem by imbuing 
the relatively more plentiful combat lifesavers—combat 
soldiers with additional training in medical skills—with 
a higher level of medical skill, seen by some players as 
approaching those of a combat medic. The subject matter 
experts who participated in the workshops were skeptical, 
however, that combat soldiers could be trained to the level 
suggested by the scenario, or, if they could be trained that 
well, that such skills could be sustained. 

After reviewing the outputs of the five workshops, 
Arroyo’s research team concluded that the most straight-
forward options all carry major drawbacks. The Army 
could accept the fact that the first responders would be 
combat lifesavers and train them to near-medic levels. 
This approach would present a substantial training 
challenge (it takes 16 weeks to train a combat medic as 
opposed to three days for a combat lifesaver), as would 
sustaining these skills, which tend to atrophy quickly 
without frequent hands-on practice. Even if the additional 
training for a combat lifesaver did not take as long as 
that of a combat medic, the extra skills would still be an 
additional training burden, which would inevitably com-
pete with a soldier’s proficiency in his primary military 
skill. Alternatively, the Army could choose to increase 
the number of combat medics in its tactical units, accept-
ing consequent force structure, recruiting, and training 
implications. Or the Army could modify its doctrine 
and operate with units closer together. While this might 
get a wounded soldier medical care faster, it might also 
increase the vulnerability of units and would require the 
Army to accept a major change to its future force doc-
trine. Finally, the Army could simply choose to accept the 
medical risk created by the current HSS structure and dis-
persed operations. Based on the results of the workshops, 
the potential consequence of this decision would be 



seriously wounded soldiers dying or not receiving timely 
medical attention.

Surgical Force Structure and Evacuation Capabilities
Even if the Army and AMEDD managed to provide skilled 
first responders, they would still have to deal with the 
casualty treatment problem. The first responder simply 
stabilizes a wounded soldier so that he can be evacuated 
to a surgical treatment facility. But the workshops showed 
that the forward surgical teams were at or near full capac-
ity, especially the surgical capability. The subject matter 
experts who participated in the workshops carefully man-
aged the surgical queue, ensuring that the most severely 
wounded soldiers got treatment first. But this meant that 
other wounded had to wait for surgery, and this might 
explain the increased number of patients who lost limbs. 
Even with careful management, the time between injury 
and treatment averaged between 2.7 hours in ATW IV 
and 7.5 hours in ATW V. Medical outcomes often can be 
expected to get worse as the time to initial surgical treat-
ment lengthens, but this project did not determine the 
likely effects of the treatment delays or identify maximum 
treatment delay standards for different types of patients. 
In the final two workshops, surgery could be performed in 
the tactical unit, or casualties could be stabilized and trans-

ported to higher echelons for surgery. The results of ATWs 
IV and V indicate that the tactical unit’s residual load of 
casualties requiring surgery and additional treatment will 
create a heavy demand for an echelons-above-brigade HSS 
system. Of course, some of these casualties could be evacu-
ated to the medical facilities of other services if available.

Again, Arroyo’s team members analyzing the results 
of the five workshops conclude that the straightforward 
options for ensuring appropriately prompt treatment for 
all patients also carry drawbacks. The Army and AMEDD 
could opt to increase the surgical capacity of the unit, 
either by adding more forward surgical teams or by 
increasing the capability of the current teams by adding 
more personnel and equipment. Either choice would have 
important force structure implications. Alternatively, the 
Army could decide to increase the air evacuation capa-
bilities in the battalion, although some patients would 
still require surgical stabilization before being shipped. 
The medevac helicopters available during the workshop 
scenarios were typically used to capacity, so if the deci-
sion were to ship casualties outside of the battalion, more 
medevac helicopters would have to be provided. This 
assumes that the evacuation distances are not too great. 
If the distances approach hundreds of kilometers, as they 
did at times during the workshops, the problem remains.

Soldiers load a casualty aboard a UH-60 air ambulance during a medevac mission near Qalat. 



Advanced Technologies
Throughout the five workshops, participants had 21 
advanced medical technologies available to treat battle-
field casualties. The purpose of the workshop was not to 
evaluate these technologies individually, but analysis of 
workshop results show that two were especially important: 
the Warfighter Physiological Status Monitor (WPSM), 
a networked array of physiological monitors embedded 
in a soldier’s combat uniform, and advanced hemostatic 
agents such as spray-on bandages and hemostatic drugs 
that enhance the body’s natural clotting function. The 
WPSM provided critical location information, enabled 
remote triage, and facilitated allocation of evacuation 
assets. The hemostatic agents helped control bleed-
ing, which prevented fatal hemorrhage while severely 
wounded casualties were en route to treatment at the for-
ward surgical team. This was important given the evacu-
ation distances. The implication is that had these two 
technologies not been available, the medical outcomes 
of the workshops would have been decidedly worse than 
described here.

Army-Level Issues
Two issues cropped up during the workshops that fall 
outside the Army Medical Command’s purview but are 
important enough to warrant attention from the Army. 
One has to do with unsecured lines of communication. 
As the battle progressed, the lines of communication 
lengthened steadily and were largely unsecured as the 
combat units pressed on to their objectives. The forward 
surgical teams had so many casualties to deal with that 
they could not displace forward to keep pace with the 
maneuver units. Thus ground medical evacuation vehicles 
had to move independently to casualty locations, casualty 
collection points, evacuation landing zones, and so forth, 
across a battlefield that was neither cleared nor secured. 

This implies that the forward surgical team and casualty 
collectors would require additional security.

A second issue involves unit cohesion and morale. As 
we pointed out above, the workshops showed that it was 
difficult for a combat medic to reach a casualty, and com-
bat lifesavers had to plug the gap. In past contingencies, 
when a wounded soldier needed a medic, one appeared. 
Furthermore, in the scenarios the distance between the 
place where a soldier was wounded and where he received 
surgical care gradually lengthened, with the result that 
it took longer and longer to get soldiers to a forward 
surgical team. This situation would reverse the histori-
cal trend, which began in Korea when the Army started 
using helicopters to evacuate soldiers rapidly: The time 
from sustaining a wound to arrival in surgery has gener-
ally gone down. The dispersion called for in the future 
doctrine lengthens the time from becoming wounded to 
arriving in surgery. These two factors—(1) either no avail-
able medics or ones who arrive after a substantial delay 
and (2) lengthening evacuation times over the course of 
battle—could contribute to feelings of being abandoned 
and adversely affect morale.

In sum, then, the workshops showed that a robust 
HSS system that did not lose any of its capability during 
the battles was at or near its capacity in the scenarios 
employing the Army’s future structure and doctrine. This 
state of being at capacity occurred despite some highly 
favorable (and some would argue unrealistic) assumptions 
about the level of care provided by the first responder and 
the availability and effectiveness of advanced medical tech-
nologies. Ensuring that all patients are treated within an 
appropriate timeframe may pose challenges, because all 
options carry unwelcome drawbacks. But the Army must 
either accept some force structure, training, or doctrinal 
changes, or be willing to assume a degree of medical risk 
that it has been unwilling to bear in the past. 





A series of Army Medical Command workshops assessed 
the effect of the future force doctrine on the Health Ser-
vice Support system’s ability to deliver medical care on the 
battlefield. The authors summarize the findings from the 
five workshops. Based on the scenarios and the data gath-
ered during the workshops, the authors conclude that the 
distances envisioned for the future force battlefield pose 
problems for medical support. The dispersion means it 
will be unlikely that a medic will be nearby when a soldier 
is wounded and that ground evacuation of casualties will 
be difficult. Given the challenges posed by these sce-
narios, it also appeared that the medical echelons above 
the Unit of Action could expect a substantial patient load. 
Finally, they concluded that better simulations are needed 
to help the Army Medical Department explore questions 
of medical force structure in more detail.

Important steps have been taken in recent years to 
improve the planning and management of Army Interna-
tional Activities (AIA). Still, a need remains, and is widely 

recognized, for a high-level 
assessment mechanism to allo-
cate AIA resources more effi-
ciently, execute AIA programs 
more effectively, and highlight 
the contributions of AIA to 
the National Military Strategy, 
the DoD Security Coopera-
tion Guidance, and The Army 
Plan. This report presents a 
framework for assessing the 
value of the Army’s noncom-
bat interactions with other 
militaries. It provides an 

overview of AIA programs and establishes their connec-
tion to the U.S. government’s current strategy for security 
cooperation. It also provides a matrix of eight AIA “ends,” 
derived from top-level national and Army guidance, and 

eight AIA “ways,” which summarize the various capabili-
ties inherent in AIA programs. Next, the report presents 
a method for linking AIA “ends” and “ways” that involves 
a theoretical rationale for security cooperation, selec-
tion criteria for AIA “output” and “outcome” indicators, 
and related measures of performance and effectiveness. 
The report also describes the new online AIA Knowledge 
Sharing System being developed to solicit programmatic 
and assessment data from AIA officials in the Army’s 
major commands. In addition, the report includes the 
results of three test cases—involving the Army Medical 
Department, the National Guard Bureau, and U.S. Army 
South—that helped to identify potential problems in eval-
uating AIA and to suggest improvements in the proposed 
AIA assessment mechanism. Finally, the report contains 
an extensive list of “output” and “outcome” indicators that 
have been reviewed by AIA officials throughout the Army.

The purpose of this study was to identify key potential 
users of high-performance computing (HPC) within the 
Army science and technology community and any bar-
riers that prevent full use of current and planned HPC 
resources. A main study goal was to help develop an Army 
HPC strategy and build an HPC initiative that facilitates 
that strategy, thereby allowing the Army to compete 
effectively for Department of Defense HPC resources 
and to ensure that they are used for maximum effect in 
attacking the most difficult and computationally intensive 
research problems critical to future force and future com-
bat systems achievement. Particular attention was given 
to applications of HPC in biotechnology and biomedicine 
and modeling and simulation of complex battlefield wire-
less network communication systems. 

The Army Recruiting Command confronts the chal-
lenge of ensuring that the flow of qualified volunteers is 
adequate to meet future requirements for active-duty sol-



diers. This report documents research methods, findings, 
and policy conclusions from a project analyzing human 
resource management options for improving recruiting 
production. It details research designed to develop new 
insights to help guide future recruiter management poli-
cies. The research involves econometric analyses of three 
large and rich datasets. The first analysis compares the 
career paths of enlisted personnel, including recruiters. 
The second analyzes individual recruiter characteristics 
and links those characteristics with their productivity, 
controlling for a variety of independent factors. Finally, 
the research focuses on station-level recruiting outcomes, 
paying close attention to the management options that 
can affect recruiter production and effort. These empiri-
cal analyses demonstrate that various types of human 
resource management policies can be helpful in meeting 
the Army’s ambitious recruiting requirements. For exam-
ple, the findings have implications for human resource 
policies in the areas of selecting soldiers for recruiting 
duty, assigning recruiters to stations, setting goals to 
promote equity across recruiters, setting goals to increase 
recruiter productivity, using promotions to motivate and 
reward recruiters, and screening out recruiters who are 
underproducing. Although the gains from any individual 
policy appear to be modest, the cumulative benefits of 
implementing multiple policies can save the Army hun-
dreds of millions of dollars annually.

The concept of network-centric operations (NCO) 
involves developing communications and other links 
among all elements of a force to create shared aware-
ness of operations. The objective of the research effort 
described in this report is to quantify the marginal effect 
of networking as part of an effort to evaluate the concept 
of NCO. Researchers identified three key parameters of 
networking capability that affect warfighter effectiveness: 
(1) sense/acquire data (sensing parameters); (2) dissemi-
nate and communicate data (communication parame-
ters); and (3) interpret, fuse, and react to the data (cogni-
tive parameters). One specific objective of this report is to 
discuss the relative impact of all three families of param-
eters on overall warfighter effectiveness. The authors used 
a multi-agent-based, force-on-force simulator tool called 
Map Aware Non-Uniform Automata (MANA) to evalu-

ate warfighter effectiveness for a simple urban scenario. 
Tens of thousands of MANA runs were conducted in an 
attempt to examine the impact of varied cognitive, com-
munication, and sensing factors on warfighter effective-
ness. Statistical analysis of simulation results quantified 
the correlation between the factors discussed above and 
warfighter effectiveness.

As part of an ambitious plan to transform its training 
practices, the Army is in the process of converting 525 
training courses to distributed learning (DL) by the year 
2010. DL provides decentralized training using one or 
more information and communication technologies 
or a combination of classroom training and technology-
mediated training. This report reviews the state of 
research on learning outcomes in DL, particularly in 
comparison to residential learning (RL), the current 
standard for training. The report also presents a series 
of recommendations concerning (1) the development of 
a research agenda focused on the effects of variations 
in the design of DL rather than the comparison of DL 
and RL, (2) methodological strategies for improving the 
quality of research on DL, and (3) policies to support the 
design, implementation, and evaluation of DL. Adopting 
these recommendations can help the Army use DL to 
realize its vision of transforming training and providing 
lifelong learning for multiskilled soldiers. 

The central study question for the Unified Quest 2004 
wargame (UQ 04), cosponsored by Joint Forces Com-
mand and the United States Army, focused on identify-
ing the concepts and capabilities required to counteract 
an adversary who, having lost most of his conventional 
capability, seeks victory through a combination of pro-
tracted, unconventional operations and use of WMD. The 
overarching purpose of UQ 04 was to explore concepts 
and capabilities that have come together to form joint 



operational concepts and—continuing a process begun 
in Unified Quest 2003—to improve the definition of 
these joint and future force concepts and capabilities; to 
identify key issues, insights, and implications raised by 
them; and to address specific Unified Quest issues. This 
report both describes and analyzes UQ 04. It identifies 
that wargame’s scenario, assumptions, central questions 
and objectives, study issues, and essential elements of 
analysis. It includes observations by Arroyo analysts who 
attended UQ 04 and their assessments of how well the 
wargame addressed the five study issue areas featured 
in the game: battlespace awareness; joint command and 
control; force application; force protection; and focused 
logistics. The report also includes recommendations 
and suggestions by the analysts on ways to improve the 
JFCOM-TRADOC future warfare studies program.

This report describes the Army Medical Department 
(AMEDD) Transformation Workshop (ATW) V. It 
includes an analysis and discussion of the workshop 
results. This workshop continued the assessment, begun 
in ATWs I–IV, of the medical risks associated with emerg-
ing Army operational concepts and the capacity of the 
AMEDD to mitigate these risks. The principal purpose of 
ATW V was to continue the process of providing casualty 
demand estimates that will need to be addressed by the 
health service support (HSS) system at echelons above 
the Unit of Action (UA). AMEDD subject matter experts 
supported the workshop and examined the ability of an 
envisioned UA medical structure to support future force 
combat operations that generated 429 casualties in an 
approximately 100-hour combat simulation provided by 
the U.S. Army. The HSS system in the UAs was heavily 
taxed, and the residual demand for evacuation and care 
at higher echelons was similarly significant. Nearly two-
thirds of the casualties were determined to be ready for 
evacuation to these higher echelons; their disposition will 
necessarily depend upon capabilities at those echelons. 
The complete effect of the casualties examined during 
ATW V on the HSS system is not known, because the HSS 
system at higher echelons has yet to be fully developed.

In Iraq and elsewhere, the United States finds itself in 
need of a law enforcement capability for stability opera-
tions. How should such a force be created, and what spe-
cific capabilities should it embody? This report examines 
the characteristics of such a force and the functional and 
organizational challenges that must be overcome in creat-
ing it. The author evaluates five major options, civilian 
and military, for creating these forces and assesses each 
option under nine criteria for effectiveness. He concludes 
by describing each option’s relative strengths and weak-
nesses and suggests areas to be examined to complete the 
picture of how best to create such a force.

Originally published in 1963, this account of the author’s 
successful command in the Algerian war for indepen-
dence presents a striking parallel to present-day counter-

insurgency operations. When 
Algerian nationalists rebelled 
against French rule in Novem-
ber 1954, France, mired in 
similar wars for independence 
in its colonial territories, was 
poorly positioned to cope with 
further upheaval. The Alge-
rian strategy encompassed 
varying approaches and was 
more adaptable than that 
of the French, necessitating 
a rethinking of traditional 
counterinsurgency methods. 

In this volume, David Galula tells the story of his highly 
successful command in the district of Greater Kabylia, 
east of Algiers, at the height of the rebellion, and presents 
his theories on counterinsurgency and pacification. In 
the process, he confronts the larger political, psychologi-
cal, and military aspects of the Algerian war, and provides 
a context for present-day counterinsurgency operations. 
This groundbreaking work retains its relevancy as a chal-
lenge to traditional counterinsurgency tactics and pres-
ents approaches to predicting, managing, and resolving 
insurgent and guerilla conflict. The parallels between the 
Algerian war and modern warfare are striking, and les-



sons can be extracted from French successes and failures 
in the drive to contain and manage the Algerian uprising. 
A new foreword by counterterrorism expert Bruce Hoff-
man elucidates the relevance of this historic study in the 
context of modern times.

Changes in the world over the past two decades have cre-
ated a dynamic situation—volatile, unpredictable, and 
novel in many respects—making the conduct of military 
operations more complex and varied than in the past. 
This report examines the nature of demands on Army 
officers in the contemporary operating environment and 
their implications for leader development. This research 
arose from concerns about both the current operational 
environment and the Army’s ongoing transformation of 
its structure, technologies, and operating techniques. 
How will the Army prepare its future leaders for the new 
demands that will inevitably be placed on them? The 
report describes analysis and findings on three major 
topics: the general attributes and intellectual quali-
ties required by leaders in the modern environment; 
specific operational skills and depth the new environ-
ment requires; and the extent to which career paths can 
provide a foundation of operational experience while still 
meeting other demands on the officer corps. Although 
the report concentrates on changes in leader skills 
needed to keep pace with the evolving operating environ-
ment, it also re-emphasizes that the Army should con-
tinue to acquire and develop leaders with the character 
traits and values that have always been the underpinning 
of effective leadership. Beyond that essential base of lead-
ership, the findings imply that considerably more needs 
to be done to prepare leaders to meet the challenges of 
the contemporary environment and to learn and adapt 
continually to new circumstances.

This monograph complements MG-342. It describes 

how Army forces were sustained during Operation Iraqi 
Freedom, examines how well this support performed, and 

discusses the effects on opera-
tions with an emphasis on 
the period from the start of 
ground combat to the fall of 
Baghdad. The findings should 
be of interest throughout the 
Army as well as the broader 
Department of Defense supply 
chain, deployment planning, 
and force development com-
munities. The findings have 
implications for the design of 
the logistics system, logistics 

process improvement efforts, future force design and 
warfighting concepts, and the acquisition of end items 
such as vehicles as well as logistics enablers such as those 
that provide logistics situational awareness.

By virtually every account, the major combat opera-
tions of Operation Iraqi Freedom that toppled Saddam 
Hussein’s regime in the spring of 2003 were a remarkable 
success. Yet there is a general belief within the Army and 
the broader defense community, supported by RAND 
Arroyo Center’s analysis, that this success was achieved 
despite logistics problems that hampered materiel sus-
tainment. However, moving beyond the initial impres-
sions that emerged immediately following operations, 
Arroyo’s research has indicated that forces and sustain-
ment capabilities were sufficiently robust to overcome the 
problems and effectively execute missions. This mono-
graph describes how well the Department of Defense 
logistics system supported Army forces in Operation Iraqi 
Freedom, documents the major reasons for shortfalls in 
performance, provides recommendations for improve-
ment, and points to questions raised with respect to the 
design of future forces. 
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