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Summary

Objective

This report documents a phase-one effort to develop new methods for the Air Force to use in 
ensuring that warfighter needs are adequately represented as the Air Force puts together its 
program and budget for the Department of Defense’s (DoD’s) Planning, Programming, Bud-
geting, and Execution process. We designed generic methods and then illustrated them for a 
single, concrete mission area: close air support (CAS). Our prototype analysis with notional 
data was concrete enough to demonstrate the primary concepts and analytic methods. The 
intended next stage of this research will flesh out the mission area with better data, apply the 
approach to additional mission areas, address trade-offs that cross mission areas (an especially 
difficult issue), and examine how the methods might be used within the current program-
building process, or how that process might be modified. 

Approach

When requesting our study, the Air Force expressed concern that, in its current system with 
current analytical methods, headquarters-level program decisions sometimes fail to give suf-
ficient priority to requests important to meeting warfighter needs. Rather than starting with a 
review of current Air Force methods and processes, RAND was asked to take an independent 
cut at the challenge of improving the characterization and communication of warfighter needs 
for use in program building. The intent was to use analytical methods that would not only 
be sound but that would also translate readily into a narrative that could be communicated 
effectively to reviewers at all stages of the Air Force program-building process. That narrative 
should have an operational flavor clearly relevant to warfighting. 

Our generic approach for work within a given mission area is summarized in Figure S.1. 
It is an adaptation of a methodology developed for the Under Secretary of Defense for Acqui-
sition, Technology, and Logistics (USD/AT&L). Step One is to sharpen understanding of the 
mission area and its seams with other mission areas (where many problems reside). Step Two 
develops a sense of the scenario space (i.e., the full range of potential operational contexts) and 
then defines a small “spanning set” of test cases that, taken together, allow stressful tests.1 If 
a programmed capability for the mission area does well by all such tests, the force will prob-
ably be able to deal effectively with actual situations as they arise. If limited resources dictate 
a program that still has shortfalls, the shortfalls can at least be well understood in warfighter-
meaningful terms. (See pp. 3–4.)
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Given a spanning set of test cases, the methodology calls for descriptions of the oper-
ational processes required to conduct the mission. This involves (Step Three) a “capability 
model,” i.e., a relatively high-level, transparent, and parametric model suitable for uncertainty 
analysis in the program-development context. Such a model allows (Step Four) identification 
of natural measures of combat effectiveness—i.e., measures significant to warfighters and capa-
bility developers who think in operational terms. Such measures are often very different from 
and better than the measures and metrics conceived a priori. (See pp. 13–21.)

By examining current capabilities, it is possible to identify (Step Five) both shortcomings 
and potential opportunities. Doing so combines with other considerations, such as technol-
ogy opportunities, to construct (Step Six) potential improvement options—both “building-
block options” that address individual aspects of the mission-capability system and “compos-
ite options” that combine building-block options sensibly—so as to improve overall system 
performance and package matters suitably for program analysis. At this point, the composite 
options are evaluated (Step Seven) in a portfolio-analysis structure that highlights criteria for 
assessing warfighting value. The criteria relate to different classes of operation, such as sup-
porting large-scale friendly maneuvers versus supporting lengthy but less intense stabiliza-
tion operations. Subordinate criteria distinguish among results for different environments and 
threat capabilities. (See pp. 23–29.)

Figure S.1
Schematic of Analytic Process
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Portfolio Analysis to Assist in Resource Allocation

Program building in DoD and the military departments is essentially a process of portfolio 
management (pp. 31–39). The program should ensure a diversity of capabilities suitable for 
dealing with a wide range of potential challenges, with suitability judged by a number of very 
different criteria. The result is a need for “balancing” efforts and investments. Recently, this has 
been reflected by the Secretary of Defense asking the military departments to rebalance their 
portfolios to better reflect a world in which irregular warfare is now the norm, but maintaining 
and improving capabilities for high-end war remains necessary (Gates, 2009). 

Such balancing is facilitated by appropriate analytical tools. In our approach, we use the 
RAND-developed Portfolio Analysis Tool (PAT) (Davis and Dreyer, 2009) and a suitable 
model to generate PAT’s data. The portfolio analysis can be summarized in familiar stoplight 
charts, but with several additional features. After seeing a high-level assessment, one can drill 
down or “zoom” into detail so as to better understand the criteria that have been used, includ-
ing assumptions about the threat environment. Further, one can zoom to a level of detail that 
shows why, in operational terms, a given option is better than another. One can visualize how 
much an option’s performance is hampered by poor communications, inadequate situational 
awareness of where friendly forces are operating, inadequate responsiveness due to sluggish 
command and control (C2), or inadequate human resources (including forward observers). 
Such scorecard zooming (see Figure S.2) can often provide a visual audit trail, as indicated by 
the arrows, for illustrative drilldowns. In Figure S.2, the first column of the top scorecard is the 
result of analysis at the second level of detail, and the second column of the middle scorecard 
is the result of analysis at the third level.

Decisionmakers are shown options at the scorecard level, where they see multicriteria 
evaluations rather than evaluations in terms of some net effectiveness. For the illustrative 
analysis summarized in Figure S.2, the criteria include the options’ effectiveness in each of 
four classes of CAS operations (i.e., four “scenarios” that constitute an approximate spanning 
set), their value for “other” (non-CAS) missions, and their risks. In the figure, the planning set 
consists of Maneuver A, Maneuver B, Stabilization A, and Stabilization B, and the two right 
most columns indicate the “other” missions and risks.

After decisionmakers have gained the insights from this multicriteria evaluation, the final 
element of the portfolio analysis is to compare the options not only by effectiveness but also by 
cost. Unlike traditional cost-effectiveness calculations, RAND’s methodology recognizes that 
the simplifying calculations of overall (i.e., net) “effectiveness” depend crucially not only on 
assumptions but also on judgments regarding the relative significance of such criteria as mini-
mizing collateral damage on the one hand and maximizing support to maneuver forces on the 
other. Figure S.3 illustrates one form of results: It shows a cost-effectiveness landscape rather than 
a cost-effectiveness ratio at some specific cost level. Further, it shows how the landscapes vary 
across strategic perspectives that combine results across criteria in different ways. For example, 
in Figure S.3, the option entitled “Large JTAC and C2”2 looks much more cost-effective if 
decisionmakers focus on the stabilization challenge (right panel) than if they focus on support-
of-maneuver operations (left panel). Other perspectives can and should be considered as dis-
cussed in the main text. 
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Figure S.2
Portfolio Analysis of Alternatives, with Explanations Provided by Zooming (notional data)
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Next Steps

Our phase-one work demonstrated basic ideas and methods. The key elements of next-phase 
work should be (1) define ways to make the mission-level analysis more realistic by collecting 
valid data (to include variations and other manifestations of uncertainty), (2) address a second 
mission area, and (3) raise the level of analysis to the enterprise level, at which major decisions 
are made about the Air Force program (pp. 41–43). The sources of more realistic data could 
include empirical information from operations in the Balkans, Iraq, and Afghanistan; model-
ing and simulation; interviews with warfighters and other experts (interviews benefiting from 
the structure provided by our capability model); and interviews with system engineers. 

Elevating the work to the enterprise level will require review of the current Air Force 
planning system (which includes extensive mission-risk analysis), collecting an in-depth under-
standing of how the current system does or does not deal effectively with warfighter needs, 
development of alternative procedures, and adaptation of the portfolio-analysis methods to the 
more strategic enterprise level. One of the most important and difficult challenges is to develop 
methods to assist decisionmakers in understanding trade-offs across missions and capability 
areas. 

Notes

1  Our use of “spanning set” should not be interpreted in the literal sense of that term in mathematics, but the 
concept is qualitatively similar.

2  “JTAC” stands for “joint terminal attack controller.”

Figure S.3
Cost-Effectiveness Curves as a Function of Perspective (notional data)
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NOTE: Charts plot effectiveness versus cost for different perspectives. Each point represents an 
option, some of which are scored as having zero effectiveness because of having failed one or more 
requirements.
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