
Improving Cost Estimates in the
Force Mix Allocation Process for the

Active and Reserve Components

Gerald E. Cox

DRM-2012-U-003418-Final
February 2013



This document represents the best opinion of CNA at the time of issue.
It does not necessarily represent the opinion of the Department of the Navy.

Cleared for Public Release; Distribution Unlimited. Specific authority: N00014-11-D-0323 .
Copies of this document can be obtained through the Defense Technical Information Center at www.dtic.mil
or contact CNA Document Control and Distribution Section at 703-824-2123.

Copyright  2013 CNA
This work was created in the performance of Federal Government Contract Number N00014-11-D-0323.  Any copyright in 
this work is subject to the Government's Unlimited Rights license as defined in DFARS 252.227-7013 and/or DFARS 
252.227-7014. The reproduction of this work for commercial purposes is strictly prohibited. Nongovernmental users may 
copy and distribute this document in any medium, either commercially or noncommercially, provided that this copyright 
notice is reproduced in all copies. Nongovernmental users may not use technical measures to obstruct or control the read-
ing or further copying of the copies they make or distribute. Nongovernmental users may not accept compensation of any 
manner in exchange for copies. All other rights reserved.

Approved for distribution: February 2013

Henry Griffis, Director
Defense Workforce Analyses Team
Resource Analysis Division



 

 i

 Contents 

Executive summary ................................................................................................................................................... 1 
Background ........................................................................................................................................................... 1 
Findings ................................................................................................................................................................ 2 

Recent changes in approaches to modeling ....................................................................................................... 2 
Generalizations on the relative costs of the AC and RC ................................................................................... 3 

Additional recommendations ................................................................................................................................ 3 
Scope of this analysis ................................................................................................................................................ 5 

An important distinction about models ................................................................................................................. 5 
Structure of the analysis ........................................................................................................................................ 6 

Our analytical framework ......................................................................................................................................... 9 
The future demand for forces .............................................................................................................................. 10 
Supply of forces .................................................................................................................................................. 11 
Critical characteristics of force profiles .............................................................................................................. 11 

Ability to surge ................................................................................................................................................ 11 
Capacity and other considerations ................................................................................................................... 12 

The risk of failing to meet mission requirements ................................................................................................ 13 
Bringing the elements together ........................................................................................................................... 13 

Modeling AC and RC costs .................................................................................................................................... 15 
AC/RC costs in a strategic environment ............................................................................................................. 15 
Two approaches to costing a strategic reserve .................................................................................................... 16 

The traditional, simple approach ..................................................................................................................... 16 
An example of simple method using Navy SelRes personnel costs ............................................................ 17 
Operations and Maintenance, Navy (OMN) and Operations and Maintenance, Navy Reserve (OMNR) .. 18 

The relative costs of AC and RC BCTs in a strategic reserve ......................................................................... 19 
A frequently used rule of thumb for the strategic reserve ............................................................................... 20 

Modeling the cost of a purely operational reserve .............................................................................................. 21 
The “cost of individual members” approach ................................................................................................... 21 

Limitation 1: Ignoring the value of the strategic reserve ............................................................................. 24 
Limitation 2: Ignoring the need for a “deeper bench” when employing the RC ......................................... 24 

The cost of the “boots on ground” (BoG) approach ........................................................................................ 25 
Costs per unit in dwell and on deployment ................................................................................................. 25 
The number of units required to maintain one unit BoG ............................................................................. 26 
Bringing the ideas together to estimate relative costs of AC and RC ......................................................... 27 

A model that is either operational or strategic, but does not  jointly estimate ................................................. 28 
The need for a jointly estimated, unified approach ......................................................................................... 29 

Joint modeling of the strategic and operational ................................................................................................... 30 
The “Analysis of Alternatives” approach ........................................................................................................ 31 

Continuing the example: a joint estimation approach ................................................................................. 31 
A summary of the six cost models ...................................................................................................................... 33 

Improving joint (hybrid) models ............................................................................................................................. 35 
Building a visual representation of costs ............................................................................................................. 36 
Rough estimates of value can greatly improve cost estimates ............................................................................ 39 

It boils down to answering one question ......................................................................................................... 41 
When it makes sense to use the AC to support BoG ....................................................................................... 41 

An area of new opportunities .............................................................................................................................. 42 
The cost elements .................................................................................................................................................... 45 

Cost elements that are difficult to measure ......................................................................................................... 45 



 

 ii

Political issues that constrain access to the RC ............................................................................................... 45 
Introduction ................................................................................................................................................. 45 
The effect on force mix decisions ............................................................................................................... 46 

Deployment costs borne by RC members and their families .......................................................................... 47 
Description .................................................................................................................................................. 47 
The effect of this unobserved cost on force mix decisions .......................................................................... 47 

Training costs .................................................................................................................................................. 48 
Description .................................................................................................................................................. 48 
The effect on force mix decisions ............................................................................................................... 49 

The ability to surge ......................................................................................................................................... 50 
Description .................................................................................................................................................. 50 
The effect on force mix decisions ............................................................................................................... 52 

Easily measured costs in force mix allocation models ........................................................................................ 52 
Personnel costs ................................................................................................................................................ 53 

RC cost advantages are tied to AC endstrength reductions ......................................................................... 53 
Cost elements associated with pay and benefits .......................................................................................... 53 
Which personnel costs to include and which to exclude? ........................................................................... 54 

O&M and procurement costs .......................................................................................................................... 55 
Large variation in O&M and procurement cost by unit type ...................................................................... 55 
Historical data on O&M and procurement may be misleading ................................................................... 56 
Estimating costs when units “fall in” on equipment ................................................................................... 57 
Estimating costs for units’ organic equipment ............................................................................................ 58 

The need for detailed unit-level analysis ......................................................................................................... 58 
An approach to estimating idiosyncratic, difficult-to-capture costs ............................................................ 59 

Summary ................................................................................................................................................................. 61 
Conclusions ......................................................................................................................................................... 61 
Recommendations ............................................................................................................................................... 62 

Appendix A: Training and dwell drive costs .......................................................................................................... 63 
RC costs under a 1:5 Mob/Dwell ratio for the RC .............................................................................................. 63 
RC costs under a 1:4 Mob/Dwell ratio for the RC .............................................................................................. 65 

Appendix B: Use of the Navy Reserve ................................................................................................................... 67 
Other factors affecting the desirability of placing capability in the RC ................................................................... 68 

Glossary .................................................................................................................................................................. 71 
References ............................................................................................................................................................... 73 

 

 

 

 

 

 

 



 

 1

Executive summary 

Background 

Decisions on the allocation of military capability between the active 
component (AC) and the reserve component (RC) frequently focus 
on estimates of the relative costs of the components when used in dif-
ferent circumstances. It has been commonly observed, however, that 
it is possible to derive different and contradictory cost estimates, de-
pending on what factors are included in analyses and the modeling 
approaches employed. The last few years have seen efforts to stand-
ardize approaches to estimating the relative costs of the AC and RC 
in various circumstances and to place these cost estimates into a 
broader discussion of all the various factors (both cost- and non-cost-
related factors) that should determine the AC/RC force mix.    

The Deputy Assistant Secretary of the Navy for Reserve Affairs (DASN 
RA), Office of the Assistant Secretary of the Navy (Manpower and Re-
serve Affairs), is concerned that the lack of a widely accepted method 
for valuing the role of the RC leaves the services at risk of making fu-
ture force structure decisions based not on rigorous cost-benefit 
analyses but on more subjective grounds. This issue is important in 
the current environment given that cuts in service budgets may result 
in substantial reductions and realignments in both the AC and RC. 
The DASN RA asked CNA to assess what costing methodologies are 
most appropriate for the AC/RC force mix allocation process and to 
consider whether there are well-defined best practices for identifying 
the roles and missions to which the active and reserve components 
should be employed.1  

                                                           
1  The current analysis considers how the services should use cost compari-

sons in the process of deciding whether to allocate capability to the ac-
tive or reserve components.  In an earlier work (see Cox [1] (2010)) we 
considered when it makes sense to integrate the active and reserve com-
ponents.   
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Findings 

Recent changes in approaches to modeling  

Over the last five years, there have been substantial changes in how 
the services approach AC/RC force mix decisions—both in the mod-
els that are used and in the interpretation of cost elements that are 
employed in these models. Reference [2] (Buck, 2008) discussed 
some of the most important recent developments in modeling, par-
ticularly the introduction of the boots-on-ground (BoG) approach 
that now underlies cost estimation for forces used in support of re-
curring, ongoing operations (variants of this model can be applied to 
ground forces, aviation activities, and even individual augmentees). 
Although, in the current operational environment, this approach is a 
significant improvement over previous models (which focused exclu-
sively on the role of the RC as a strategic reserve), the BoG model 
can be criticized for understating the cost of using the RC as a strate-
gic reserve and overstating the cost of using the RC as an operational 
reserve. 

In our 2010 paper, we demonstrated one way that the BoG approach 
might be modified to better allocate the costs of the RC in both their 
strategic and operational roles (see [1] (Cox, 2010)). Since then, a 
few defense analysis organizations and force planning groups have in-
troduced their own approaches to jointly (simultaneously) capturing 
the value of the RC’s operational and strategic roles (such models 
have been developed by the Army and the Office of the Secretary of 
Defense (Cost Assessment and Program Evaluation (OSD CAPE)). 
However, we demonstrate in this analysis that there are still limita-
tions in the way costs are accounted for in these models and that, as a 
result, there is significantly greater scope than is generally believed 
for the cost-effective use of the RC in support of operational deploy-
ments. We recommend that any comparison of AC and RC costs 
should not consider the strategic and operational capabilities in isola-
tion, but should simultaneously consider units’ strategic and opera-
tional roles. Such an approach is likely to generate savings without 
reducing BoG or breaking dwell time requirements.      

There is much 
greater scope 
than is commonly 
believed for the 
cost-effective use 
of the RC in  
support of  
operational 
deployments  
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Generalizations on the relative costs of the AC and RC 

A commonly heard complaint about the force mix allocation process 
is that it has too often involved estimating values for the relative cost 
of the AC and RC in narrow circumstances, and then applying these 
estimates (often inappropriately) across a broad set of situations. This 
happens because there are many cost factors that should be consid-
ered when allocating capability between the AC and RC that are diffi-
cult or impossible to measure with accuracy. Policy-makers have often 
started discussions of force allocation by comparing the easy-to-
measure costs for the AC and RC, and then applying expert judg-
ment and best guesses about the other more difficult cost measures.  

We identify several situations that enhance the likelihood that the RC 
would have a cost advantage over the AC in providing planned and pre-
dictable deployments of operational units. These include  

 capabilities for which a service needs to maintain a strategic force 
that is significantly larger than its operational force; 

 capabilities that are labor-intensive—that may involve significant 
personnel and operations and maintenance (O&M) costs, but 
that involve relatively little equipment; and 

 capabilities that require relatively less complex training workups 
between mobilization and deployment.  

Additional recommendations 

While the capabilities described above are those in which the RC is 
most likely to enjoy a cost advantage in supporting recurring rotation 
of operational units, there are likely to be capabilities that do not 
conform to these characteristics but for which the RC would still have 
a cost advantage in maintaining an operational presence. Identifying 
the full set of capabilities in which the RC can support planned and 
predictable deployment of units should involve detailed community-
by-community analyses of alternatives that focus on the changes in re-
sources, activities, and missions that would result from a reallocation 
of structure. The need for this type of detailed assessment becomes 
increasingly important as planners consider using components in 
never-before-used ways.  
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Scope of this analysis 
This analysis focuses on how the services should compare the net 
costs of the active and reserve components in various circumstances, 
and how they can use this comparison to inform decisions about allo-
cating military capabilities across components. The topic is broad, 
and an exhaustive analysis would require a detailed consideration of 
many costs associated with various configurations of AC and RC 
units–many of which would have only small effects on the relative 
costs of the components.2 An exhaustive analysis would also catalog 
the various analytic approaches that might be used in estimating the 
costs of the components, starting with a primer on cost/benefit tech-
niques, and including linear optimization methods.  

In this study, we seek to identify the cost estimation techniques that 
provide the best guidance for allocating military capability between the 
active and reserve components. We focus on a small set of models that 
have been widely adopted in estimating AC and RC costs, we identify 
shortcomings in these models, and we suggest improved techniques. 
We also examine the most critical cost data and the various assump-
tions on which the models are run. Again, we seek to focus on only the 
most important aspects of analysis—those cost elements and assump-
tions that have the greatest impact on cost estimates.  

An important distinction about models 
From the outset, we need to make an important distinction about the 
types of models and cost elements we are considering. There can be 
several reasons to estimate the costs of the AC and RC: programming 
(identifying the amounts that need to be included in the various 
budget items related to the support of the components), force alloca-
tion (e.g., considering how the components will fit into the services’ 
force structure), and gaining insights into particular aspects of how 

                                                           
2  Examples of these costs include day care facilities, subsidized groceries, 

education assistance, and recruitment and advertising. 
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the components might be used (for example, assessing the relative 
speed with which units could be deployed).  

Note that models constructed for one purpose are not necessarily 
useful for other purposes. For example, programming models may be 
inappropriate tools to use when planning how capability should be al-
located across the AC and RC: programming models focus on a dif-
ferent set of costs than those that the services should consider in 
planning the size and shape of their components, and employing cost 
estimates from programming models could result in inappropriate al-
location of capability across components. In this analysis, we focus on 
force allocation, and we consider the analytic approaches that the 
services should use in determining the size, structure, and mission 
areas that are appropriate for the active and reserve components.  

Structure of the analysis   
We break this study into three broad areas:  

1. A brief description of the general framework for our analysis. The 
principal question addressed in this analysis—how to estimate 
the relative costs of the AC and RC when assigned various ca-
pabilities—is best understood within a larger analytic structure 
that considers a service’s demand for different types of re-
sources in meeting its mission goals, the supply of these re-
sources, and the risks that would result if the services have in-
adequate resources to meet their mission objectives. Modeling 
initiatives in OSD, the Army, and the Air Force have begun to 
use this basic framework, and we will orient our analysis with a 
discussion of this analytic structure.   

2. A review of the models that have been used to assess the relative costs of 
the AC and RC, and a discussion of the strengths and weaknesses of 
these approaches when used in different circumstances. We review 
three major model types: strategic, operational (BoG), and 
joint methods (hybrid models that simultaneously reflect the 
strategic and operational use of the reserve components).    

3. A discussion of the various costs that should be considered when allo-
cating military capability across components. A wide range of costs 
can, under different circumstances, be relevant to determin-
ing the missions, tasks, and resources assigned to the service’s 
active and reserve force structures. Some of these elements 
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are easily measured and their role in cost modeling is straight-
forward. In other cases, data are available on particular types 
of costs, but the use of these data requires careful and nu-
anced interpretation. In still other cases, there are costs that 
are important in determining a service’s AC/RC mix, but, be-
cause they are not quantifiable, their effects can only enter 
our analyses indirectly.   
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Our analytical framework 
During the Cold War and into the last decade, analyses of the alloca-
tion of force mix across the active and reserve components usually 
involved narrow discussions of the costs of the AC and RC in fulfilling 
various military capabilities (and there have been many discussions 
about precisely which costs should be included in these analyses and 
what types of models should be used to represent these costs). How-
ever, policy-makers have always been cognizant that cost analyses, no 
matter how well executed, are only one element that must be consid-
ered in allocating force mix. Other critical factors that need to be 
weighed along with costs include:  

1. The future demand for forces (combatant commanders’ expected 
requirements) 

2. The future supply of forces (the ability of the services to construct 
different inventories given various limitations, such as end-
strength constraints)  

3. Critical characteristics of force profiles (e.g., the ability of a par-
ticular profile to surge)  

4. The risks that are involved if the services fail to meet specific ele-
ments of future demand 

Although these non-cost-related considerations have always been crit-
ical in allocating force mix, in recent years integrating these factors 
into the force planning process has become increasingly complex, 
and the services have begun to take a more structured and rigorous 
approach to modeling these non-cost-related elements. To lay the 
foundation for our discussion of AC/RC cost estimation, we need to 
briefly discuss each of these factors because all of these elements in-
teract with and influence each other in the force mix planning  
process.  
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The future demand for forces  
How the services size and shape their forces will depend, in part, on 
the types of forces that they expect will be needed in future conflicts 
and the point in these conflicts at which they expect these forces will 
be required. These requirements derive from the concepts of opera-
tions associated with various threat scenarios and reflect the Depart-
ment of Defense’s (DOD’s) assumptions about the types, scale, and 
timing of possible conflicts. Since the end of the Cold War, there has 
been greater uncertainty about how the services are likely to use their 
forces in future conflicts—particularly their reserve forces—and those 
who plan for force allocation have had less guidance about what to ex-
pect regarding future requirements. The need to formally model ex-
pected demand as part of the force allocation process is discussed in 
Klerman [3], Davis [4], and Hansen [5]; this process is now being 
formally integrated into the force allocation processes for OSD, the 
Army, and the Air Force.3 

The increased uncertainty concerning future force requirements has a 
direct effect on the services’ ability to predict the relative costs of the 
active and reserve components. When the services are less able to pre-
dict the mission sets for which their personnel should train, there is 
likely to be greater need to undertake mission-specific training imme-
diately before deployment. This can increase costs for all units used in 
phased rotation, but it has a particularly great effect on the costs of the 
RC.4 Similarly, the services may respond to uncertainty about future 
mission requirements by augmenting equipment packages for many 

                                                           
3  Both the Army and OSD CAPE have contracted to build models of future 

force demand that will interact with AC/RC cost models in combined 
approaches to allocating forces across the active and reserve compo-
nents. The OSD CAPE effort is being conducted by the Institute for De-
fense Analyses (IDA), while the Army effort, which has been contracted 
by USARMY HQDA DCS G-8, is being undertaken by RAND.   

4  In general, reserve units have only 39 days per year to train while in 
dwell, and they often face additional training requirements immediately 
before deployment. Any significant increase in the training burden be-
tween mobilization and deployment will reduce the amount of deploy-
ment time that one can take from RC units (assuming that these units 
are limited to a one-year mobilization). This, in turn, can greatly increase 
the cost of using the reserve in sustained, rotating deployments. 

Increased 
uncertainty 
about the fu-
ture demand 
for forces can 
affect the cost 
of the RC  
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types of units in order to better equip units for a wider range of even-
tualities. As we discuss later in this analysis, the RC is less likely to enjoy 
a cost advantage over the AC in communities that are more equipment 
intensive.  

Supply of forces  
When looking for least-cost methods for meeting the future demand 
for forces, there are also important elements of force supply that 
need to be recognized. In addition to the budgetary and endstrength 
constraints that limit the sizes of the active and reserve components 
(at least in the short run), there are institutional factors that can have 
significant effects on force shaping and that can constrain the ser-
vices’ abilities to achieve cost-minimizing allocations of AC and RC in 
the short and medium terms.  

First, many communities in the reserve components benefit from re-
cruiting fully trained personnel from the AC because this keeps their 
training costs low.  Some of these communities, however, already ab-
sorb such a large portion of qualified AC personnel that it would not 
be possible for them to undertake a substantial expansion without 
bearing the additional costs of recruiting and training non-prior-
service personnel. Second, services may need to rebalance their AC 
and RC components to achieve cost-minimizing force profiles, and 
these realignments take time. Third, there are geographic constraints 
on reserve units (which can make it difficult and expensive to under-
take combined unit training) and distribution constraints (the need 
to maintain some ratio of officers to enlisted or of senior enlisted to 
junior enlisted). Finally, how these forces are employed affects the 
supply of reserve forces: a high PERSTEMPO can affect the reserve 
component’s ability to recruit and retain.       

Critical characteristics of force profiles  

Ability to surge 

In identifying efficient ways to allocate forces across the AC and RC, a 
range of other factors (characteristics of particular force profiles) 
must be considered, and some of these can be difficult to quantify. 
Among these is the ability of units to surge with little warning and 
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deploy to unexpected operations. The ability of units to surge will 
depend on where they stand in their training cycle (whether they are 
preparing for an imminent deployment, standing down from a re-
cent deployment, or in the middle of their dwell phase), how often 
forces are expected to deploy, and the complexity of the mission for 
which they train. Also, the ability of the generating force to surge and 
increase the speed of training plays a role in the ability to operation-
ally surge.5   

Capacity and other considerations 

In addition to the rapidity with which forces can surge, another criti-
cal concern is capacity—the number of units that a particular force 
profile can maintain on deployment. For the Army, Navy Expedition-
ary Combat Command (NECC), and the Marine Corps, the capacity 
of the AC and RC is largely driven by service policies regarding De-
ployment (DEP)/Dwell, Mobilization (MOB)/Dwell, the amount of 
contiguous training that is provided just before mobilization, and the 
amount of training that is permitted between mobilization and 
deployment.  

There is also growing recognition within DOD that, in making force 
allocation decisions for one community in a service, it is often neces-
sary to consider critical interdependencies between communities—
both within a service and across services. For example, keeping a ca-
pability with rapid surge potential in the AC of one service may ena-
ble this capability to be shifted into the reserve component of anoth-
er service.6, 7       

                                                           
5  An issue related to capacity to surge is the currency of RC members’ train-

ing.  It may not be obvious whether an RC sailor has the same knowledge, 
skills and abilities (KSAs) as an AC counterpart, even if the RC member 
has the same rating and NECs.  RC members have less time to train than 
those in the AC and, as a result, their training may be less current.   

6  See Junor and Dyches [6].    
7  Strategic lift capacity and capability is a constraint that can also affect the 

ability to surge. Some surmise that the size of the AC should not exceed 
the lift capacity—the philosophy being that AC forces should fill the ini-
tial lift surge giving RC forces time to ready for following lift. 
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The risk of failing to meet mission requirements  

A final consideration when deciding on force mix is risk: what is at 
stake if a pattern of force allocation fails to provide combatant com-
manders with the resources they need, when they need them. It is 
important to counterbalance cost minimization with some explicit 
valuation of the risk of getting things wrong. Invariably, any force mix 
will have weaknesses—some communities or missions for which only 
thin capabilities are provided. If one focuses too intently on cost min-
imization, it is likely to be the most expensive communities and mis-
sions that get short shrift (in the Navy, for example, this might in-
clude the aviation communities).  

The services have developed different methods for integrating into 
their force allocation decisions the effects of failing to meet mission 
requirements. The Marines, for example, use their Force Structure 
Review (FSR) and Force Optimization Review (FOR) procedures to 
size and shape their force relative to its mission requirements: when 
considering how to allocate additional funds, existing gapped billets 
and resource shortfalls are rank-ordered by their importance to 
meeting service mission goals. The NECC has contracted the devel-
opment of a force-planning tool that explicitly links the size of the 
command’s budget to both its ability to surge various types of units 
and the readiness levels of these units. Similarly, the Air Force’s Total 
Force Enterprise Analytic Framework (TFE AF) constrains model 
outcomes to ensure that critical communities and capabilities receive 
adequate funding, regardless of cost minimization objectives. (For 
example, the Air Force prohibits RC units from working in particular 
functional areas, such as critical nuclear weapon systems, regardless 
of cost minimization considerations.)      

Bringing the elements together 

Figure 1 shows a theoretical schematic of how the various elements of 
demand, supply, force characteristics, risk, and cost combine in a force 
mix decision. This reconciliation process ensures that costs alone do 
not drive AC/RC mix. Note, however, that there is no single, accepted 
process for balancing all these considerations. The Air Force, for ex-
ample, uses multiple approaches to reconciling these elements and 
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compares the various outcomes to see how much variation exists across 
the different methods.8 The other services apply processes (some less 
formal than that of the Air Force) that reflect their particular missions, 
doctrines, and culture.     

Figure 1.  Reconciling demand, supply, force characteristics, risk, and cost to deter-
mine a best AC/RC force mix 

 

 

 

 

 

 

 

 

 

 

                                                           
8  Given endstrength constraints in various AC and RC communities and 

particular surge requirements, the Air Force applies a combination of fil-
ters to identify the best AC/RC mix by minimizing (1) stress on aircraft, 
(2) deployment time for servicemembers, (3) cost, (4) the transition of 
aircraft from one component to another, and (5) the transition of per-
sonnel from one component to another. Once these filters have been 
applied in this order, the service changes the order in which it applies 
these filters and compares outcomes. Finally the service can change the 
endstrength constraints on the AC and RC, or the surge requirements, 
and again apply various combinations of these filters. 

Expected demand 
for future forces 

Possible supply of 
future forces 

Optimal 
AC/RC 

mix

Cost-  
minimizing  
inventories

Risk  
valuation 

Inventory  
characteristics 



 

 15

Modeling AC and RC costs 
In this section, we consider the principal approaches to cost modeling 
that the services have employed in the past, and we present some of the 
better known findings that have emerged from these models. To explain 
important aspects of these approaches, we discuss some of the cost ele-
ments on which the models are run. However, we present a more com-
plete discussion of cost elements—their use and interpretation—in a 
later section of this research memorandum.   

AC/RC costs in a strategic environment  
The simplest and most straightforward approach to estimating the 
costs of active and reserve elements applies when both forces are 
viewed as only part of a strategic reserve—when neither force is ex-
pected to contribute to operational activities in the foreseeable fu-
ture. There have been few, if any, instances when an entire service 
branch could be characterized as being wholly strategic; some ele-
ments are almost always engaged in operational roles. But there are 
often elements within each service that are not engaged in current 
operations and whose only purpose for existing is to prepare for 
some future, as yet unspecified, deployment. The services maintain 
such forces because, although their near-term employment is unlike-
ly, their immediate availability would be highly valuable if needed.  

Throughout the Cold War, it was reasonable to think of large parts of 
the military as having only a strategic role. In the 40-year period of 
1950 to 1989, there were 10 contingency deployments of reserve 
forces, and only 2 of these—Korea and Vietnam—involved substantial 
mobilizations of RC personnel. (In contrast, in the 14 years from 
1990 to 2003, there were more than 40 contingency deployments, 
and 5 of these involved substantial mobilization from the RC.)9 
                                                           
9  These included Kuwait Desert Storm (1991), Bosnia (1995), Kosovo 

(1999), Operation Enduring Freedom (2001), and Operation Iraqi 
Freedom (2003). Reference [7] (Gibbs, 2004) contains a fuller list of 
operations that employed mobilized RC personnel.   
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During the Cold War era, there emerged a generally accepted ap-
proach to comparing the costs of the AC and RC that focused exclu-
sively on the expenses of maintaining AC and RC billets (or units) in 
a strategic posture. These methods did not consider the costs that 
would have to be borne to mobilize, train, and deploy reserve forces, 
or to maintain them on an operational footing. A strategic reserve 
approach continues to be useful in evaluating costs when there is no 
plan to use reserve forces on a recurring operational basis.    

Two approaches to costing a strategic reserve 

In [2], Buck describes two approaches to comparing AC and RC costs 
in a strategic (nonoperational) setting:  

1. The “traditional, simple method” compares the proportion of 
military expenditures on the Guard and Reserve to the propor-
tion of the total force that is resident in the Guard and Reserve.  

2. The “cost of Guard and Reserve approach” compares the costs of 
active and reserve units that are engaged in similar missions (e.g., 
Army Brigade Combat Teams).  

The traditional, simple approach 

This method compares budget expenditures for the AC and RC with 
the total endstrength for these components. There has been disa-
greement about which precise cost elements should be included in 
these calculations (and we discuss this issue in a later section) and 
differences of opinion about the formulas that should be used in 
producing these estimates, but there is little disagreement that per-
sonnel and operations/maintenance elements drive most of the dif-
ference in cost between the active and reserve components, and we 
will initially explain this model using just these cost elements. As table 
1 shows, these two costs account for 90 percent of the Navy’s financial 
costs for the RC.  
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Table 1.  Navy Reserve appropriations/categories (costs include 
OCO, base, and NGREA) 

 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  
 

Billions of 

dollars Percentage

Personnel 1.861 55

Operations 1.245 35

MERHCF (Health Care) 0.240 7

Reserve Equipment* 0.070 1

Procurement 0.062 1

Military Construction 0.027 1

Total 3.505 100

Source:  Navy Reserve, POM 13 brief [8]. 

* An estimate based on previous year’s appropriation. 

An example of simple method using Navy SelRes personnel costs   

As of July 2012, the Navy has approximately 321,000 members of the 
AC, 54,000 Selected Reserve (SelRes), and 10,000 Full Time Support 
(FTS). While the SelRes comprises about 17 percent of the service’s 
total force (Active Duty plus Selected Reserve), the Navy’s personnel 
budget for the SelRes ($1.861 billion) is only 6 percent of the ser-
vice’s total personnel budget of $29.3 billion (see the Navy Reserve 
POM 13 Brief [8]; figures do not include funding for USMC or 
DHAN/DHANR). Another way of stating this is that, when manning 
an exclusively strategic reserve, personnel costs for the average SelRes 
member are only about one-third those of the average AC member. 
This cost advantage is largely driven by the fact that SelRes personnel 
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who are performing their minimum annual training requirement are 
paid for only 63 days of service per year.10, 11     

Operations and Maintenance, Navy (OMN) and Operations and 
Maintenance, Navy Reserve (OMNR)  

The next largest cost associated with providing a strategic reserve is 
for Operations and Maintenance: $41.4 billion for the AC and $1.2 
billion for the RC. Here again, the RC has a substantial cost ad-
vantage relative to its total manning: when measured in terms of op-
erations and maintenance costs (and considering an exclusively stra-
tegic reserve), costs for the average SelRes member are only about 
one-sixth those of the average AC member.   

As table 2 implies, when we add in OMN and OMNR costs to our pre-
vious calculations, costs for the average SelRes member in a strategic 
reserve are only about one-fourth those of the average AC member. We 
discuss these cost elements in a later section of this document.  

Table 2.  Personnel and O&M costs by component 
 

 Billions of dollars 

 Active component Reserve component

Personnel costs 27.400 1.861

Operations and maintenance 41.400 1.245

Total 68.800 3.106

Source:   Navy Reserve, POM 13 brief [8].    

* O&M for the AC and RC include costs for the Marine Corps Flight Hour program. 

                                                           
10  Unless they are mobilized or employed on voluntary assignments, SelRes 

members provide 39 days of service each year: 2 days of drill per month 
and 15 days of annual training. They are paid for 2 days of service for 
each day of drill and for 1 day of service for each day of annual training. 

11  The AC, which comprises 83 percent of the force, costs more than 93 
percent of the budget, whereas the RC, which comprises 17 percent of 
the force, costs about 7 percent of the budget. Expressing these figures 
as the percentage of the force that can be funded for each percentage of 
the budget, the RC is only about one-third the cost of the AC. (Both 
budget and personnel figures include FTS.)   
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The relative costs of AC and RC BCTs in a strategic reserve 

The previous approach considered average relative costs of the strate-
gic reserve in the AC and RC across an entire service, but the relative costs 
of the AC and RC are likely to vary substantially across the communi-
ties within a service. For example, operations and maintenance costs 
are likely to be relatively high in units that have aircraft, and lower in 
Masters at Arms units. Reference [2] (Buck, 2008) estimates the rela-
tive cost of the active and reserve components for a specific type of 
unit—the Army Brigade Combat Team (BCT). This analysis compares 
the costs of members of RC BCTs who are engaged only in drilling 
with the costs of members of nondeployed AC BCTs. This example 
considers the personnel-related programming cost elements that differ 
significantly between AC and RC, including basic pay, basic allowances 
for housing and subsistence (BAH and BAS), health care accrual, re-
tirement accrual, and retired health care accrual. When all these  
 

Table 3.  Costs per servicemember in an Army BCT 

Cost element AC RC Relative 
cost

Basic pay 25,961 4,917 18.94

Full-time support 0.00 8,879 NA

BAH and BAS 9,601 0 0

Health care accrual 7,457 0 0

Retirement accrual 8,451 1,216 14.39

Retired health care accrual 11,527 4,424 38.38

Old Age, Survivors, and Disability In-
surance and Hospital Insurance Pro-
grams 

1,986 375 18.88

Subtotal  64,983 19,811 30.49

Operations and maintenance 9,799 2,704 27.59

Training 5,354 4,643 86.72

PCS, direct 17,813 0 0

Grand total  97,949 27,158 27.73

Source:  Buck (2008) [2]. 
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personnel costs are considered, Buck estimates that the cost for an av-
erage RC member in a BCT is only 30.5 percent the cost of a similar 
AC member. It is likely that these estimates for personnel costs would 
be good proxies in other communities, as well: although average per-
sonnel costs in both the AC and RC will be correlated with communi-
ties’ paygrade structures, these differences in force profiles are likely to 
produce only modest variation across many communities. 

There are other per-person costs in the Buck (2008) study, however, 
that are likely to show substantial variation across different types of 
units. These include training costs, full-time support of RC units, and 
permanent-change-of-station (PCS) charges (applied only to the AC).  
Adding on these additional expenses for the BCTs lowers the relative 
cost of the RC slightly—from 30.5 percent to 27.7 percent.  

A frequently used rule of thumb for the strategic reserve 

Buck’s analysis suggests that the cost of maintaining an RC member 
in a drilling BCT is 28 percent of the cost of maintaining an AC 
member in a comparable nondeployed environment [2]. This esti-
mate is consistent with many previous studies that placed the cost of a 
drilling RC strategic reserve unit at one-fourth to one-third that of a 
nondeployed AC unit. For example, Palmer et al. [9] estimated the 
cost of Army light and heavy divisions in the RC at 23 to 25 percent 
that in the AC. The Congressional Budget Office (CBO, 1990) sug-
gested the cost of maintaining an Army heavy division in the RC 
(ARNG) within the continental United States (CONUS) at about 20 
percent the cost of maintaining an AC heavy division in the European 
theater [10]. These estimates also correspond with congressional tes-
timony provided by Warren Lenhart of the Congressional Research 
Service in 1983:  

the typical Guard and Reserve unit costs only 1/4 to 1/3 as much 
to operate as its counterpart active unit. In looking at [the high-
est] cost Guard and Reserve units such as tactical flying units, tes-
timony indicates that reserve component aviation squadrons still 
only cost about 70 percent of what active units cost to operate. As 
indicated to the Committee by the Department of Defense, the 
message of these varying numbers is that reserve units are less ex-
pensive than active units, but the savings depend heavily on the 
degrees of support and level of readiness required of the reserve 
unit. [11]   



 

 21

Finally, these estimates agree with those recently published by the Re-
serve Forces Policy Board [12] who indicated that “the cost of an RC 
service member, when not activated…ranges from 22% to 32% of 
their AC counterparts’ per capita costs, depending on which cost el-
ements are included.” 

Modeling the cost of a purely operational reserve    
With the increased and recurring deployments of the reserve associ-
ated with Operation Enduring Freedom (October 7, 2001) and Op-
eration Iraqi Freedom (March 19, 2003), a cost model based solely 
on the strategic use of the reserve and active components provided 
inadequate guidance for allocating force structure. Two methods for 
estimating the cost of the operational use of the AC and RC were de-
veloped between 2004 and 2008, and both suggested a substantial re-
duction in the cost advantage of the RC. However, both approaches 
suffered from an important limitation: they focused exclusively on 
the operational use of forces and ignored the value of the ongoing 
strategic capability that these forces represent. In this subsection, we 
discuss the uses and limitations of these methods; later, we discuss 
how models can be constructed to incorporate both the strategic and 
operational uses of the AC and RC.12  

The “cost of individual members” approach 

The first of these operational models (described by Buck [2]) com-
pared the lifetime costs of a frequently deployed AC member with the 
lifetime costs of a somewhat less frequently deployed RC member. Fig-
ure 2 shows the importance of deployment frequency in driving rela-
tive personnel costs in an operational model. In this example, the cost 
of an AC member (pay and retirement accrual) is estimated at $2.4 
million over a lifetime service of 22 years, while the cost of an RC 
member is calculated at $790,000 over a lifetime service of 25 years. 
The example assumes that AC members are deployed seven times over 
their service tenure, while RC members are deployed four times (the 

                                                           
12  The relative cost figures presented in this example, and in following ex-

amples, are only illustrative and are sensitive to underlying assumptions, 
particularly about the amount of mobilization spent deployed and rela-
tive cost of dwell time. 
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planning objectives for the deployment of active and reserve personnel 
are presented in [13] (U.S. Secretary of Defense (SECDEF), 2007).  

The metric of interest for this model is the cost of individual deploy-
ments for servicemembers in the AC and RC. This is estimated by 
simply dividing the lifetime total cost of a member in a component by 
the number of times that such a member could deploy. Therefore, 
the cost per deployment is estimated at $336,000 for the AC ($2.4 
million/7 deployments) and $198,000 for the RC ($790,000/4 de-
ployments). This implies that the cost of using the RC for a deploy-
ment is about 0.59 the cost of using the AC ($198,000/$336,000).   

Figure 2.  Comparison of the lifetime personnel costs of AC and RC 

 

 

 

 

 

 

 

Source: [2] (Buck, 2008). This example is based on the assumption that 17 percent of the active force and 24 percent 

of the reserve force reach retirement.  

An important fact emerges from this method of costing the active 
and reserve components: when the AC and RC are deployed on a 
regular, periodic schedule (and not limited to dwell-time training) 
the reserve force loses much of its cost advantage relative to the AC.  

This approach also highlighted some important distinctions about 
cost elements related to deploying the AC and RC that had not pre-
viously received much attention, including the following:     

 Some cost elements, although substantial in their own right, 
can be ignored when comparing the costs of RC and AC. For 

When the AC and 
RC are deployed 
on a regular, peri-
odic schedule, the 
reserve force loses 
much of its cost 
advantage relative 
to the AC. 
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example, costs that vary only with the size of the units  
deployed will “net out” of AC/RC cost comparisons. These in-
clude Hostile Fire Pay, Family Separation Allowance, and 
Combat Zone Tax Exclusion: all will be the same for any unit 
that is “boots on ground,” regardless of whether they are AC 
or RC. They can, therefore, be ignored.  

 Some cost elements must be borne for individual servicemem-
bers (AC or RC) regardless of the frequency with which they 
are deployed. For example, the costs of recruiting and initially 
training an individual will not vary with the frequency with 
which members are used operationally. (However, as we dis-
cuss in a later section, different deployment patterns can affect 
the number of personnel needed to sustain a so-called pair of 
boots on ground, and this can affect the relative recruiting and 
training costs of the active and reserve components.)13   

 Still other RC cost elements, such as personnel costs, will be 
greatly affected by the frequency with which reserve members 
deploy. As previously discussed, the personnel costs of RC 
members in dwell are between one-fourth and one-third those 
of AC members, but, when activated, reserve units cost about 
the same as active units. In fact, a typical reserve unit may ac-
tually be more costly during activation because its grade struc-
ture is usually more senior than that of an active unit.14   

While this approach offers some useful findings, it suffers from some 
significant limitations, and it obscures some important elements of 
the relative costs of the AC and RC.   

                                                           
13  Recruiting and training costs may also be affected by the frequency of 

deployment because this may affect the willingness of members to stay in 
the RC. 

14  While retirement costs of reserve members increase when they are acti-
vated, over their lifetimes, retirement costs of regularly activated RC 
members will still be less than those of regularly deployed AC units be-
cause RC personnel become eligible for retirement benefits at a signifi-
cantly later age. See [14] (Asch, Hosek, and Loughran, 2006) for infor-
mation on the cost of retirement for AC personnel.  
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Limitation 1: Ignoring the value of the strategic reserve  

One shortcoming of this approach is that it focuses on only the oper-
ational capability of the AC and RC and ignores the strategic capabili-
ties that the components contribute simultaneously with their use on 
an operational footing. For example, in the case illustrated in figure 
2, it would be possible for an RC member to undertake four regularly 
scheduled 1-year deployments over the 25-year service life, while also 
being available for unanticipated, unscheduled deployment in a stra-
tegic reserve over an additional 21 years. In contrast, a representative 
AC member would deploy for 7 years over a 22-year service lifetime 
but would only be available for additional, unanticipated deploy-
ments in a strategic reserve for 15 years. Taking into account the val-
ue of the strategic reserve contributed by personnel from the differ-
ent components (as well as their value in an operational environ-
ment) would shift the cost advantage even more in favor of the RC.  

Limitation 2: Ignoring the need for a “deeper bench” when employ-
ing the RC  

A second shortcoming of this approach is that, when using service-
members to maintain regularly scheduled, recurring deployments, a 
“deeper bench” (a larger rotation base15) will be required in the RC 
than in the AC, and this can significantly affect the relative costs of 
the two components.16 Consider the example in figure 2 in which AC 
members deployed for one year, followed by two years in dwell. Such 
a case requires a rotation base of three AC members in order to keep 
one person on continual deployment. In contrast, the example sug-
gests a notional rotation schedule for the RC of one year deployed, 
followed by five years in dwell.17 This would require six RC members 

                                                           
15  The rotation base is the total number of personnel, both deployed and 

in dwell, necessary to maintain one servicemember in deployment.  
16  Simple comparative methods that contrast the cost difference of the AC 

and RC, on a per-unit basis, can provide some insight into the cost dif-
ference of the components, but they provide only limited insight into 
the overall force mix that maximizes capability at minimum cost.   

17  For the moment, we are assuming that an RC member’s entire mobiliza-
tion is spent on deployment; that is, we do not include training time dur-
ing mobilization.  
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to keep one person on perpetual deployment. In the next subsection, 
we discuss how the services’ cost calculations should integrate the size 
of the rotational base necessary to support regularly scheduled, ongo-
ing deployments.   

The cost of the “boots on ground” (BoG) approach 

The “cost of individual members” approach discussed earlier focused 
on the relative costs of individual AC and RC personnel when used in 
rotation, but it ignored the question in which service leadership is 
usually most interested: what is the full cost of delivering operational 
output with the AC and RC? Klerman (2008) was the first to propose 
a model that was capable of comparing the costs of using the AC and 
RC on an operational basis (that is, the cost of rotating multiple units 
through a regularly recurring deployment schedule to sustain one 
unit as BoG in theater) [3].  

This approach (which is generally denoted as the BoG model) has 
become central to how some of the services calculate the relative 
costs of employing the AC and RC on an operational footing: it is the 
basis of models used by the Army, the Navy Expeditionary Combat 
Command, and the Air Force. For this reason, it is worth describing 
the workings of the method in some detail. The approach proceeds 
in three steps: (1) estimating the cost of a single RC unit relative to 
the cost of a single AC unit, (2) calculating the number of regularly 
deploying AC units and RC units that are needed to sustain one de-
ployed unit, and (3) putting these two ideas together to compute RC-
relative-to-AC costs per unit BoG.  

Costs per unit in dwell and on deployment  

To illustrate the BoG model, we use some simple estimates of the rel-
ative cost of a single RC unit when it is engaged only in drill, and 
when it is regularly deployed. Following Klerman [3], we assume that 
an RC unit costs the same as an AC unit when it is used in deploy-
ment, but only 25 percent as much as an AC unit when it is in dwell 
(as discussed earlier in this analysis, these estimates are consistent 
with other studies). We then estimate that, across a 72-month de-
ployment cycle (12 months deployed + 60 months in dwell), the cost 
of an individual RC unit is 37.5 percent that of an individual AC unit:   

The BoG model 
has become cen-
tral to how the 
Army, Marine 
Corps, and ele-
ments of the Navy 
estimate the costs 
of using the AC 
and RC on an op-
erational footing. 
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37.5% = (100% x 12 months + 25% x 60 months) / 72 months. 

The number of units required to maintain one unit BoG  

The second part of the BoG calculation is estimating the number of 
active and reserve units required to maintain one unit forward. For 
the active component, this calculation is straightforward:   

AC units required (deployed and in dwell) to main-
tain one unit forward 

= Cycle length (time deployed and in dwell) / 
Time deployed. 

For example, if an AC unit is deploying for 12 months and spending 
24 months in dwell, the service must have a rotation base of 3 units in 
order to always have one rotating on deployment (3 = (12 + 24)/12).  

Estimating the number of RC units needed to support one unit BOG 
is slightly more complex. One must account for the time spent in 
training between mobilization and deployment (which is generally 
around 3 months) and the time spent in “stand-down” at the end of 
mobilization (generally 1 month):   

RC units required (deployed and in dwell) to main-
tain one unit forward deployed on a rotating basis  

= Cycle length (time deployed, in dwell, in train-
ing, and in stand-down) / Time deployed. 

For example, DOD’s goal for operational use of the RC calls for 12 
months mobilized followed by 5 years in dwell. Of the 12 months in 
mobilization, however, about 3 months are usually in training and 1 
month in postdeployment stand-down. This leaves only 8 months on 
deployment and implies the need for a rotation base of 9 units to 
support one unit BoG: 

9 = (60 + 3 + 8 + 1) / 8. 

In appendix A, we illustrate the relationship between mobilization 
time, training time, the number of units needed to support one unit 
BoG, and the average number of RC units that are mobilized at any 
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1‐A RC 12 8 3 1 1 60 0.25 9.00 0.375 3.375 1.13

1‐B AC 12 0 0 1 24 1 3.00 1.000 3.000

2‐A RC 12 9 2 1 1 60 0.25 8.00 0.375 3.000 1.00

2‐B AC 12 0 0 1 24 1 3.00 1.000 3.000

3‐A RC 12 12 0 0 1 60 0.25 6.00 0.375 2.250 0.75

3‐C AC 12 0 0 1 24 1 3.00 1.000 3.000

4‐A RC 12 9 2 1 1 48 0.25 6.67 0.400 2.667 1.48

4‐B AC 15 0 0 1 12 1 1.80 1.000 1.800

5‐A RC 12 8 3 1 1 60 0.3 9.00 0.417 1.25

5‐B AC 12 0 0 1 24 1 3.00 1.000

6‐A RC 12 9 2 1 1 60 0.3 8.00 0.417 1.11

6‐B AC 12 0 0 1 24 1 3.00 1.000

7‐A RC 12 12 0 0 1 60 0.3 6.00 0.417 0.83

7‐B AC 12 0 0 1 24 1 3.00 1.000

8‐A RC 12 9 2 1 1 48 0.3 6.67 0.440 1.63

8‐B AC 15 0 0 1 12 1 1.80 1.000

point in time. In the current example, three times as many RC units as 
AC units are needed to support one unit BoG (nine RC units versus 
three AC units), and an average of 1.67 RC units are mobilized at any 
point in time.    

Bringing the ideas together to estimate relative costs of AC and RC  

Under the DOD’s goals for deployment of units, the BoG model sug-
gests that an individual RC unit costs roughly one-third as much as an 
individual AC unit (or, more precisely, 37.5 percent). However, under 
the target deployment schedules, the BoG model suggests that this 
cost advantage is completely offset because three times as many RC 
units are required as AC units to sustain a single unit BoG.  
 

Table 4.  The sensitivity of AC/RC costs to major drivers in the BoG model  
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Lines 1-A and 1-B of table 4 illustrate this approach to modeling the 
relative cost of the AC and RC for a purely operational reserve and 
shows that the BoG model suggests that the RC is actually 13 percent 
more expensive than the AC when used on a purely operational foot-
ing. (The other lines in this table demonstrate the sensitivity of com-
ponent costs to other drivers, including deployment time for the AC 
and postmobilization training time for the RC; appendix A provides 
further discussion of the sensitivity of these estimates to “within-
mobilization” training time.) 

A model that is either operational or strategic, but does not  
jointly estimate 

The Air Force maintains a set of models called the Total Force Enter-
prise Analytic Framework (TFE AF) for allocating force mix among 
the AC and RC. The full suite of tools allows for interaction among 
the following determinants: 

 The service’s weapon system supply, derived from the service’s 
weapon system authorizations 

 Manpower supply, derived from authorizations 

 Demand for manpower (Note that this can be derived from 
either OSD-approved force planning scenarios or other hypo-
thetical force utilization vignettes. The models first estimate 
demand for weapon systems, and then assesses the manpower 
needed to field these weapons at various DEP/Dwell and 
MOB/Dwell rotation levels.)  

 Force employment policies and guidance 

 A cost model that captures the cost of military manpower for 
the AC and the cost to maintain the RC  

The cost model is capable of being used as either a purely operation-
al model or a purely strategic model, but not as a joint model (as we 
explain later, a joint model is one that simultaneously estimates both 
strategic and operational elements). As an operational model, it as-
sesses the cost of using different combinations of AC and RC to keep 
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“force packages” (groupings of manpower/equipment that provide 
specific wartime capabilities) in sustained, rotating deployment. The 
model can also capture the strategic use of the RC and integrate re-
quirements for nonrotational presence of the RC located at the 
home station. (Although it need not be, the role of the strategic re-
serve, or home location presence, can be explicitly linked to nuclear 
deterrence, outside-CONUS nonrotational forward presence in 
place, or use in Operation Noble Eagle—military operations related 
to homeland security and support to federal, state, and local 
agencies.) 

The model looks for optimal solutions in a piecewise, sequential fash-
ion. It first looks for the lowest cost force mix solutions for operations 
that involve surge (all deployment and no dwell) and for the after-
surge period (a moderate level of MOB/Dwell and DEP/Dwell). Giv-
en this solution set, it then looks for solutions that involve non-surge-
related use of personnel (defined as rotational use of forces with low 
MOB/Dwell and DEP/Dwell ratios) and nonrotational use of per-
sonnel. (The model can also do these solutions in the opposite or-
der.) It cannot, however, find a solution that looks simultaneously at 
rotational and nonrotational use of forces (it cannot jointly, or simul-
taneously, consider operational and strategic use of forces).  

The need for a jointly estimated, unified approach   

Applying an operational model that does not simultaneously address 
the strategic value of RC units can result in highly biased estimates of 
the relative costs of the AC and RC. To illustrate this point, consider a 
circumstance in which a service has long used the RC to fill a re-
quirement for nine units of strategic reserve, and (using the notional 
estimates from our discussion of the BoG model) these nine units 
cost a total of $3.38. Suppose that the service is considering how to 
meet a new operational requirement for one unit BoG (we’ll assume 
that the one unit that is to be used operationally can be counted 
among the nine units required in the strategic reserve, and we as-
sume the same rotation patterns that we assumed earlier—shown in 
line 1-A of table 4). If the force allocation decision were to look to 
the BoG model for guidance on whether to use AC or RC in this op-
erational role, the model would consider only the costs of the opera-
tional use of the force and would find employing the RC to be 
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13 percent more expensive than employing the AC (an estimate tak-
en from the BoG model described earlier). As a consequence, the 
model would suggest that standing up three new AC units to meet the 
new operational requirements would be less costly than employing 
the existing nine RC units. As a result of this guidance, the service 
would convert three of its RC units to AC. It would then have to iden-
tify the best way to meet the requirements for the remaining six units 
of strategic reserve: if it were to apply a strategic reserve cost model 
to find this answer, the likely prescription would be to fill the re-
quirements with the six relatively inexpensive RC units. The net effect 
of this type of stepwise calculation would be to meet the operational 
and strategic requirements with three AC units and six RC units.  

This outcome, however, would not be optimal. Again using the cost 
factors and rotation patterns employed in lines 1-A and 1-B of table 4, 
this mix of three AC and six RC would cost $4.50 ($3 + $1.50), while 
retaining the existing nine RC units as a strategic reserve and using 
all nine units in rotation to fill the requirement of one unit BoG 
would cost $3.37.  As we explain later in this analysis, identifying the 
optimal AC/RC mix would require applying a model that can jointly 
(simultaneously) estimate costs for the strategic and operational ca-
pabilities and that can appropriately allocate dwell-time costs of RC 
units between these capabilities.    

Joint modeling of the strategic and operational 
This simple example illustrates that, to find the optimal allocation of 
operational and strategic requirements across the AC and RC, it may 
be necessary to simultaneously model the net costs of the AC and RC 
in both the operational and strategic settings. In fact, there are few cir-
cumstances in which forces are being used operationally in which this 
type of joint modeling is not necessary. Separate (or sequential) mod-
eling of operational and strategic net costs would only yield sound es-
timates in those capabilities in which a service has no strategic re-
quirements beyond those that are embedded in its operational forces.  

We are aware of two attempts at constructing models that jointly es-
timate the net costs of AC and RC in both operational and strategic 
contexts, and each approach uses a different tack. In this subsection, 
we discuss the approaches of Horowitz [15] and Cox [1].    
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The “Analysis of Alternatives” approach 

The “Analysis of Alternatives” approach taken by Horowitz follows the 
general theoretical framework of the BoG model (in that it focuses 
on the costs of using the AC and RC to keep one unit forward de-
ployed), and it incorporates detailed estimates of service costs and 
deployment cycles (early versions of the model integrate data from 
the Army’s Force Generation (ARFORGEN) model). Perhaps the 
most significant feature of the Horowitz model, however, is that it ex-
presses its output as a “trade-space” between (1) total cost, (2) opera-
tional capacity (the number of units that can be maintained in 
phased rotation, as boots on ground), (3) the size of the total force 
that can be maintained, and (4) the proportion of the force that re-
sides in the AC. For example, the model can demonstrate how, for a 
given budget, a force can trade off the number of deployable units 
BoG against the size of the total force. Alternatively, the model can be 
used to explore how, for a given force size, a service faces a trade-off 
between its budget and the number of deployable units it can field.18   

Continuing the example: a joint estimation approach  

This approach is illustrated in figure 3, which shows a simple approx-
imation of one of the model’s outputs. Here, we continue our previ-
ous example in which there are nine RC units in a strategic reserve 
that cost a total of $3.38 (each RC unit costs $0.375, while each AC 
unit costs $1). The graph shows the trade-space between BoG units, 
total units (BoG plus strategic reserve), and cost. The bottom line 
shows how a service can maintain nine total units (either AC or RC) 
and how reallocating these nine units between the AC and RC affects 
both the total cost and the number of deployable units.  

Point “A” in this diagram represents the cost and the deployment ca-
pacity of nine units when all of these are in the RC. This is the alloca-
tion of the nine units between AC and RC that minimizes the cost of 
maintaining one unit BoG. (By keeping all nine units in the RC, one 
unit can be maintained BoG for a total cost of $3.38.)  

                                                           
18  A graphic is the most intuitive way of representing all dimensions of the 

trade-space that need to be captured in a joint model of AC/RC force 
mix. In addition to the Horowitz [15] graphic, a trade-space visualization 
tool is used by Air Force AF/A9. Such graphics, however, are inherently 
complex and patience is required to make sense of their implications. 

The model shows 
the “trade-space” 
between the budget, 
the number of de-
ployable units, the 
size of the total 
force, and the pro-
portion of the force 
in the AC.  
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An additional feature of this visual representation of the joint solu-
tion is that one can hold constant the number of deployable units 
and trade off the size of the budget against the size of the strategic 
reserve and the proportion of units that are reserve component. 

Figure 3.  The trade-space of costs, reliance on the RC, deployable units, and total units  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Horowitz [15].  
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Comparing points “B” and “C,” for example, the diagram shows that, 
by holding the number of deployable units constant at 3, it is possible 
to double the size of the strategic reserve (from 9 to 18) while incur-
ring a 10-percent increase in costs (from $9 to $10) and a sharp in-
crease in the proportion of forces in the RC (increasing from 0 per-
cent to about 70 percent).19  

A summary of the six cost models 

Table 5 summarizes the characteristics of the most widely used cost 
models—strategic, operational, and joint (or hybrid). The table indi-
cates the uses and limitations of the various models discussed in this 
study, including: 

1. The traditional simple method  

2. The cost of Guard and Reserve approach 

3. The cost of individual members approach  

4. The BoG model 

5. The Air Force's Total Force Enterprise Analytic Framework  

6. The IDA model (i.e., the Horowitz model) 

In the next sections, we discuss enhancements that could be under-
taken to improve joint modeling of the strategic and operational 
capabilities.  

 

 

 

 
                                                           
19  The Horowitz model is more complex than others that simply offer 

AC/RC cost comparisons because it actually offers a set of AC/RC force 
mix alternatives that allow the decision-maker to see cost implications as 
well as operational and strategic capacity. 
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Table 5.  A summary of characteristics of cost models   

Type Name  Application 

Model 
com-

plexity 
Level of  

aggregation Limitations 
What data can 

be used? Examples of use 
Stra-
tegic 

Tradi-
tional 
simple 
method 

Comparison of 
costs: RC dwell 
and AC non-
deployed 

Simple Highly aggre-
gated, compo-
nent level 

Does not account for any 
costs associated with 
deployments (phased or 
full-surge deployments).  
Obscures variation in 
relative costs between 
capabilities, units. Using 
incomplete or inappropri-
ate cost elements will bias 
estimates. 

Any costs 
associated 
with mainte-
nance of a 
nondeployed 
force (accrual, 
recurring short-
term, or nonre-
curring) 

Occasionally used in 
theoretical discus-
sions of component 
costs. Because 
estimates are made 
at a high level of 
aggregation, they are 
not of practical use in 
determining AC/RC 
force mix. 

Stra-
tegic 

Cost of 
Guard 
and 
Reserve 
ap-
proach 

Comparison of 
costs: RC unit 
(e.g., BCT) in dwell 
vs. nondeployed 
AC unit 

Com-
plex: 
assumes 
detailed 
analysis 
of cost 
ele-
ments 

Unit level Does not account for costs 
associated with deploy-
ments (phased or full-
surge deployments). Using 
incomplete or inappropri-
ate cost elements will bias 
estimates. 

Same as 
above 

Widely used and 
effective in compar-
ing the costs of AC 
and RC when used 
in strategic reserve 

Oper-
ational 

Cost of 
indivi-
dual 
mem-
bers 

Comparison of 
costs per deploy-
ment: RC individual 
vs. AC individual 

Simple Individual Does not account for 
strategic value of RC, for 
cost of larger rotational 
base required when RC 
supports sustained opera-
tions, or for variation 
across units in O&M and 
equipment costs 

Any costs 
associated 
with mainte-
nance of units 
in dwell and on 
deployment. 
May be accru-
al, recurring 
short-term, or 
nonrecurring. 

Notable as an early 
attempt to capture 
costs of using RC in 
operations. Super-
seded by Boots-on-
Ground model. 

Oper-
ational 

Boots-
on-
Ground 
(BoG) 
model 

Comparison of 
costs of RC rota-
tion base vs. AC 
rotation base 

Simple to 
com-
plex: 
readi-
ness & 
capacity 
can be 
repre-
sented 

Rotation base 
(no. of units 
needed to 
sustain one 
unit BoG) 

Does not account for 
strategic value of RC 

Same as di-
rectly above 

Widely used and 
effective in compar-
ing the costs of AC 
and RC when used 
on a purely opera-
tional footing. Army, 
OSD, and NECC all 
use variations of this 
model. 

Oper-
ational 

Air 
Force’s 
Total 
Force 
Enter-
prise 
Analytic 
Frame-
work 

Comparison of 
costs of different 
levels of AC/RC 
blending at various 
deploy-to-dwell 
ratios 

Very 
com-plex 

Force pack-
age: a group-
ing of man-
power/ equip-
ment that 
provides a 
specific war-
time capability 

Does not account for 
strategic value of RC. 
Model considers various 
deploy-to-dwell ratios 
when RC is used opera-
tionally but does not ac-
count for strategic contri-
bution of RC. Because of 
its complexity, model 
requires significant man-
power to maintain. 

Same as di-
rectly above 

Principal force-
shaping tool used by 
the Air Force 

Joint 
Stra-
tegic 
and 
Oper-
ational 

IDA 
model: 
Horowitz 
(2012) 

Determining trade-
space of budget, 
no. of deployable 
units, size of force, 
and proportion of 
AC in force 

Com-
plex 

Rotation base 
(no. of units 
needed to 
sustain one 
unit BoG) 

By necessity, model’s 
trade-space output is 
complex, and users face a 
significant learning curve 
to understand full implica-
tions of model’s findings. 

Same as di-
rectly above 

Being developed for 
OSD CAPE 
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Improving joint (hybrid) models 
The Horowitz approach [15] is a significant improvement over the 
BoG model; it allows one to see the entire trade-space for the budget, 
the number of deployable units, the size of the force, and the pro-
portion of the force in the RC. In this section, we suggest that one 
can take even more insight from joint models of AC/RC costs by in-
tegrating into these approaches an important distinction about how 
the services account for some of their RC dwell-time costs. When RC 
forces are being used to support both strategic and operational capa-
bilities, it is not always clear how to allocate RC dwell-time costs to 
these activities. The way these costs are allocated, however, can have 
an important influence on AC/RC mix. The BoG model arbitrarily al-
locates all dwell-time costs to the services’ operational capabilities.20 
However, we suggest an alternative, efficient method for apportion-
ing RC dwell-time costs to a service’s strategic and operational mis-
sion requirements and, in so doing, we arrive at two useful insights: 

1. For forces that have both strategic and operational capabilities, 
BoG models (which focus only on the operational use of units) 
can significantly overstate the net cost of the RC, relative to the 
AC. If one allows for the possibility that RC units that are used in 
phased deployments may also have value as a strategic reserve, RC 
units may gain a significant net cost advantage over AC units. 

2. A wider range of capabilities should be allocated to the RC than 
suggested by either the traditional Strategic Reserve or traditional 
BoG models. The stylized facts that emerge from these traditional 
models are that the RC enjoys a cost advantage relative to the AC 
when used as a strategic reserve, and that the AC enjoys a cost ad-
vantage relative to the RC when used as an operational reserve. 
Many have looked at these findings and concluded that the RC 
should be used exclusively as a strategic reserve force, and that 
the AC should be employed whenever there is a need for an 
operational force that is supported by phased rotation of troops. 

                                                           
20  The Horowitz model makes no distinction about the apportionment of 

these costs and does not identify specific optimal AC/RC force mixes.   
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However, when we use a joint model and appropriately allocate 
dwell-time costs, we come to a very different finding: under a wide 
range of circumstances, there is a strong cost advantage to using 
the RC to support phased, BoG deployments while simultaneously 
providing a strategic capability.  

To illustrate these points, we construct a graphical representation of 
the relationships between (a) the allocation of RC dwell costs among 
strategic and operational capabilities and (b) the cost of using the RC 
to provide support for recurring operations. We develop this graph in 
several steps throughout the rest of this section.  

Building a visual representation of costs 
To explain our findings, we will build on the previous examples in 
this analysis and will again assume that the cost of maintaining an AC 
unit for a year is equal to $1.  For the purpose of illustration, we will 
also assume the following: 

 The cost of an RC unit in dwell is $0.25. 

 When deployed, an RC unit costs the same as an AC unit ($1). 

 The cost of maintaining nine RC units in a strategic reserve is 
$2.25 (9 * $0.25). 

 The DEP/Dwell ratio for the AC, the MOB/Dwell ratio for the 
RC, and RC training requirements between mobilization and 
deployment are such that the AC requires a rotational base of 
three to support one unit BoG, while the RC requires a rota-
tional base of nine.  

For the moment, we will also assume that all of the costs associated 
with maintaining RC units are allocated to the services’ operational ca-
pability; none of these costs are allocated to the strategic capability. 
These assumptions imply that, for the AC, the cost of maintaining one 
unit BoG is $3 (3 * $1), while, for the RC, the cost of maintaining one 
unit BoG is $3.38, or  9 * [(($1 * 12) + ($0.25 * 60)) / 72]. Note again 
that our assumptions imply that it is more expensive to maintain a unit 
boots-on-ground using the RC than the AC: when all costs (active and 
reserve components) are assigned to maintaining an operational re-
serve, the AC is the least-cost provider of BoG. (The AC costs $3 and 
the RC costs $3.38.) This is illustrated in figure 4. 
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Figure 4.  Costs for the AC and RC under the BoG model  

 

 

 

In many instances, however, this approach would give a distorted picture 
of the relative costs of the AC and RC in supporting a unit BoG.  To un-
derstand this, we need to recognize two characteristics of the BoG model: 

 It doesn’t really compare “apples and apples.” Given our as-
sumptions, the AC has a rotation base of three units to sup-
port one unit BoG; the RC requires a rotation base of nine 
units. This means that, if a service were to use the RC to sup-
port one BoG unit, it would have six additional units on hand 
to use as a strategic reserve if needed. See figure 5.   

 Under the BoG model, all the costs of all six additional RC 
units are attributed to maintaining the service’s operational 
capability; no costs are assigned to maintaining the strategic 
capability. There are circumstances when assigning costs in 
this way makes sense—that is, when the only reason for stand-
ing up these RC units would be to support ongoing operations 
(when these units would contribute no value to a strategic re-
serve). However, there are other instances in which assigning 
costs in this way does not make sense (e.g., if the service is go-
ing to have these six additional units as part of a strategic re-
serve regardless of whether they are used to support a BoG 
unit). In such circumstances these six units would constitute a 
sunk cost, and the costs of these units should be excluded 
from any cost comparisons intended to allocate operational 
capability between the AC and RC.  

In those cases in which it is appropriate to assign the costs of these six 
additional RC units to maintaining a strategic reserve (to omit them 
from cost comparisons intended to allocate operational capability be-
tween the AC and RC), the cost of the RC supporting one unit BoG is 
sharply reduced. As figure 6 shows, omitting the $1.50 cost of these 
six additional RC units lowers the cost of the RC supporting one unit 
BoG from $3.38 to $1.88.  In such a case, the RC has a substantial cost 
advantage in supporting BoG (at $1.88, the RC is 37 percent less ex-
pensive than the AC in supporting BoG). 
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Figure 5. When all RC dwell-time costs are assigned to the service’s operational 
capability, the AC has a cost advantage in supporting BoG 

 

 

 

 

 

 

 

 

 

 

Figure 6. When some of the RC dwell-time costs are assigned to the service’s 
strategic capability, the RC can have a cost advantage in supporting BoG 
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The red line in figure 7 illustrates the range of possible costs for the 
RC supporting one unit BoG. The extreme ends of this line represent 
(1) when none of the costs of the six additional RC units are allocated 
to the service’s strategic capability (the cost of the RC supporting BoG 
is $3.38) and (2) when the costs of these six additional units are allo-
cated entirely to the service’s strategic capability (the cost of the RC 
supporting BoG is $1.88). There may be circumstances, however, when 
the cost of these 6 additional RC units should be split between a ser-
vice’s strategic capability and its operational capability and, in these 
situations, the effective cost of the RC supporting one unit BoG would 
lie somewhere between $1.88 and $3.38. This raises the question of 
how the services should allocate these dwell costs between the strate-
gic and the operational.     

Figure 7.  An alternative allocation of dwell-time costs can give the RC a cost advantage   

 

 

 

 

 

Rough estimates of value can greatly improve cost estimates 
Economic theory provides general guidance for how to allocate the 
cost of these additional RC units to a service’s strategic capability: the 
more important the role these additional RC units play in their ser-
vice’s strategic reserve, the more of their costs should be allocated to 
the strategic capability.21 On one hand, if the six units would be main-
tained in the strategic reserve regardless of whether they are used as 
part of an operational capability, then the full cost of the units should 
be assigned to the strategic reserve. On the other hand, if service 
leadership values the contribution of the 6 units to the strategic re-
serve at only half the cost of these units, then only half their cost 
should be assigned to the strategic capability.  

                                                           
21  The general approach to these problems is to use a concept called the 

“shadow price.” In the context of the current analysis, we should assign 
to the strategic capability costs equal to the maximum that the service 
would be willing to pay to acquire these units for their strategic value. 

0              $1      $1.88  $2                $3   $3.38        $4                $5

AC                 RC RC’
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It is necessary to produce only some very rough estimates of the value 
of RC units to a strategic capability in order to significantly improve 
the estimates of the relative costs of the AC and RC in supporting 
BoG units. To see this, consider figure 8 which illustrates how the 
RC’s cost of supporting phased operational deployments varies with 
the percentage of dwell-time costs allocated to the strategic capability. 
On the y-axis, we show the proportion of the dwell-time costs for the 
six extra units that are allocated to the strategic capability; on the x-
axis, we show the associated cost for the RC providing recurring sup-
port of one operational unit BoG.  

Figure 8.  How the cost of using the RC to support BoG varies with the percentage of 
RC dwell-time costs allocated to the strategic capability 

 

 

 

 

 

 

 

 

 

As in our previous discussion, we see that, when the six extra units of 
strategic capability have no value for the service, and when none of the 
dwell-time cost of these units is allocated to the strategic capability, the 
RC is at a cost disadvantage in providing support for regularly deployed 
units ($3.38 for the RC versus $3 for the AC). But the most important 
observation to take from this graph is that the additional RC units have 
to be of only modest strategic value to the service—and have to have on-
ly a modest portion of their dwell-time costs apportioned to the strategic 
capability—for the RC to have a cost advantage in the provision of re-
curring operational capability. If more than 25 percent of the dwell-time 
costs of the six extra units are apportioned to the strategic capability, the 
RC becomes the preferred provider of operational forces. 
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It boils down to answering one question 

Because this point may be counterintuitive, it is worth expressing this 
idea in an alternative form. In capabilities in which a strategic reserve 
has no value, the AC has a cost advantage in maintaining operational 
units. However, for capabilities in which having additional strategic 
capability has even a modest value, it is the RC that has a cost ad-
vantage in maintaining operational units. Whether the AC or RC is 
the low-cost provider of operational units comes down to service 
leadership answering a single question about the value of RC units in 
a strategic reserve: would the service value having additional units of 
strategic reserve at more than 25 percent the cost of maintaining  
these units? If the answer to this question is yes, then the RC is the 
low-cost provider of boots on ground.    

When it makes sense to use the AC to support BoG 

The yellow region depicted in figure 9 illustrates the conditions when 
the AC is the low-cost provider of operational units boots on ground 
(note that our y-axis is again being expressed in dollar values). In this 
region, the service values one unit BoG at more than the cost of having 
the AC maintain this operational unit ($3), but it values adding an ad-
ditional six units to the strategic reserve at less than $0.38 (25 percent 
the cost of maintaining these units in dwell). 

Figure 9. Using the AC to maintain BoGa  
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An area of new opportunities   
Figure 10 further illustrates our assertion that there may be much 
greater scope than is commonly appreciated for using the RC to 
maintain operational units. The two red triangles represent the value 
a service might place on having six additional units in a strategic ca-
pability ($1.25) and the value it might place on having one unit BoG 
($2.55). If we were to assess each of these values independently, nei-
ther would be funded. The $1.25 value placed on having the six units 
in the strategic reserve falls short of the $1.50 dwell-time cost of 
maintaining these units. Similarly, the $2.55 value placed on the BoG 
unit is less than the $3 cost of the AC maintaining this capability.  

However, if we assess the costs and values of these capabilities jointly 
(considering both the strategic and operational capabilities of the 
units), it would make sense to fund nine units of RC to maintain one 
unit of BoG. The total value taken from these units (both strategic 
and operational) would be $3.80 (= $1.25 + $2.55), while the total 
cost would be $3.38: the value the service would take from these RC 
units would be $0.42 more than their cost (this is represented by the 
length of the double-pointed arrow in figure 10). 

Figure 10.  Jointly estimating how the value of the strategic and operational capabili-
ties can change AC/RC force mix and AC/RC endstrengths  
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The entire yellow region indicates circumstances in which using the 
RC to maintain operational units in phased deployments would be 
justified by a joint cost model but rejected by separate applications of a 
strategic cost model and an operational cost model. The graph im-
plies that there is likely greater scope for using the RC in an opera-
tional capability than is currently accepted (given that joint cost 
models are only slowly being introduced into the force mix planning 
process).  

The graph also indicates that it might be possible for the services ei-
ther to produce greater operational output with their current budg-
ets or to meet their current mission goals with smaller budgets. The 
yellow area represents what may currently be unexploited opportuni-
ties for the use of the RC in operational deployments, and shifting 
the AC/RC mix to exploit these opportunities may enhance the ser-
vices’ abilities to meet mission outcomes or may produce cost savings.      
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The cost elements  
In the previous section, we discussed the various models and analytic 
approaches that can be used to assess the relative costs of the AC and 
RC, and we described in broad terms several of the cost elements that 
planners consider when deciding how to allocate capability. Here, we 
consider many of these cost elements in greater detail and discuss 
some of the nuances to bear in mind when using these data. We also 
describe cost elements that can greatly influence how the services ap-
portion capability to the AC and RC but that usually do not appear ex-
plicitly in cost calculations because they can be difficult (or impossi-
ble) to measure. In all these discussions, we try to describe the biases 
that would result in comparisons of AC/RC costs if variables are omit-
ted or entered into cost estimates without appropriate care.  

Cost elements that are difficult to measure 

Political issues that constrain access to the RC 

Introduction 

One of the most important but difficult-to-measure drivers of force 
allocation is the risk of not having access to RC units when they are 
needed. The service secretaries have only limited ability to inde-
pendently mobilize reserve forces and, at various times in the na-
tion’s history, the county has undertaken large-scale military actions 
without the President mobilizing significant numbers of the reserve.22  

                                                           
22  Perhaps the best known example was in July 1965 when SECDEF Robert 

McNamara recommended raising the number of U.S. servicemembers in 
Vietnam from 75,000 to 275,000 over the following year. He further rec-
ommended that this increase be supported by a call-up of 125,000 Army 
RC members. President Johnson ordered the increase in troop strength 
for Vietnam but declined to mobilize the RC. Many feel that this left the 
Army stretched thin and overcommitted for the following 3 years until 
the President ultimately mobilized large numbers of reserve members in 
1968. See [16] (Odegard, 1980) and [17] (Currie, 1984).  
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This has produced concern within the military that, were the services 
to allocate important capabilities to the reserve components, they 
might have to go to war without essential forces. In one sense, this 
type of political risk can be viewed as increasing the effective, ex-
pected cost of using the reserve: for example, if a service were to in-
vest $1 to build four RC units, but were to have access to only two of 
these units when they were needed, the effective cost per deployable 
unit would double, from $0.25 to $0.50.  

Increasing the effective cost of the RC in this way would act to broad-
ly reduce the military capability that the services would be willing to 
place in the RC. However, uncertainty about having access to the RC 
does more than just increase the general perceived cost of the RC; it 
can also distort the specific capabilities that the services place in the 
AC and RC. It has been suggested that concerns about access to the 
RC have, at various times, made the services reticent to place the 
most critical capabilities in the RC. An alternative interpretation is 
that this uncertainty has led the services to place such an overwhelm-
ing amount of essential capability in the RC that it becomes virtually 
impossible for the nation to go to war without a sizable mobilization 
of the reserve (many credit former Army Chief of Staff Creighton 
Abrams with implementing such a policy, and the scheme has be-
come known as “the Abrams doctrine”). Regardless of how these po-
litical considerations play out, this uncertainty can have a large im-
pact on the way forces are allocated to the active and reserve compo-
nents, and these influences may trump cost considerations.23   

The effect on force mix decisions  

Uncertainty concerning the likelihood of mobilization increases the 
overall expected cost of the RC. It also acts independently of cost 
considerations to distort the military capabilities that the services as-
sign to the RC.  

                                                           
23 This concern was partially mitigated when Congress enacted section 

12304(b) of the FY 2012 National Defense Authorization Act which per-
mits the service secretaries to involuntarily activate SelRes units (not in-
dividuals) for preplanned missions (in addition to times of national 
emergency). This authority permits up to 60,000 personnel to be called 
up for a maximum of 365 days. 

Some political 
issues may trump 
cost considera-
tions in allocating 
capability across 
the AC and RC.  
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Deployment costs borne by RC members and their families 

Description 

A few important but difficult-to-measure costs that are generally borne 
by reserve members and their families may, under not uncommon cir-
cumstances, be shifted to the services. Among these are deployment-
related costs. A decade ago, it was a common expectation that RC 
members’ service obligations would be limited to 39 days of annual 
drill and training and, perhaps, one or two single-year mobilizations 
over their careers. Since the inception of OEF and OIF, however, many 
RC members have been deployed at much higher rates, and many 
have seen their training requirements raised substantially above 39 
days a year—particularly in the year before deployment. Although in-
creasing the frequency and duration of mobilizations can dramatically 
reduce the costs that the services bear when using the RC for sustained 
deployments,24 the services recognize that there is a limit to how far 
they can increase the deployment-related costs borne by service-
members. At some point, these increased deployment costs could re-
bound on the services, and the reserve components could suffer in-
creased attrition and lower accessions. This, in turn, could require the 
services to offer greater monetary incentives in order to maintain de-
sired levels of accessions and retention (see 2007 SECDEF memo, 
[13]). It has been a matter of frequent and intense speculation within 
the services how far mobilizations could be lengthened before increas-
ing the services’ costs of accessing and retaining personnel.    

The effect of this unobserved cost on force mix decisions  

As the Navy’s RC is currently utilized, deployment costs are largely 
borne by RC members and their families. However, mission deploy-
ment length has a profound effect on how the Navy uses its reserve 
component. Those parts of the service’s warfighting capability that 

                                                           
24  In our previous examples, we assumed that the RC operated with a mobili-

zation period of 12 months, a deployment length of 8 months, and a dwell 
period of 60 months. Under these circumstances, a rotation base of nine 
units would be needed to support one unit boots-on-ground. However, if 
mobilization lengths were extended by 2.65 months (to 14.65 months, an 
increase of 22 percent) and training were held constant, the rotation base 
would decline 22 percent to seven units.   



 

 48

reside in the fleet operate in forward-deployed settings for long peri-
ods, and this has generally restrained the use of the Navy Reserve in 
regularly scheduled fleet operations. Instead, the Navy Reserve has 
been employed principally with missions in support of the fleet and 
the Marine Corps: fleet support airlift, medical support, mobile in-
shore warfare, embarked advisory teams, adversary support, cargo 
handling, military sealift, and construction battalions. Employing the 
reserve in voluntary long-deployment operations (without mobiliza-
tion) might require the use of substantial incentive pays that could 
make the RC significantly more expensive.25 Appendix B describes 
how the Navy uses its reserve component.    

Training costs 

Description 

Training costs can be an important driver of AC/RC mix, but often 
these costs are not calculated explicitly. Rather, training costs often 
enter the force mix decision as a screening criterion—a binary classi-
fication indicating whether a certain functional area is consistent with 
a service’s training capabilities.  

Training costs have usually been handled in this way for the following 
two reasons:  

 First, it can be difficult to estimate precise training costs in ca-
pability areas in which the RC has not previously been used 
because one must consider the RC’s ability to meet training 
requirements through a variety of methods: (1) acquiring 
trained personnel from the AC, (2) capitalizing on training 
that RC personnel might acquire and maintain in the civilian 
world, (3) sustaining training requirements through the 39 

                                                           
25  Despite the long deployment periods associated with fleet operations, 

there are some fleet functions that might be appropriate for the use of 
the Navy Reserve and that are not currently being undertaken by the re-
serve. Jewell et al. [18] suggest that, while it is not feasible or desirable to 
support carriers with full manning during routine periods, during times 
of crisis adding a small number of additional RC personnel could greatly 
increase the effective firepower of carriers, especially in carrier flight 
deck, ordnance, and aviation intermediate maintenance functions.  
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days of annual drill, or (4) maintaining training readiness 
through voluntary participation in regular exercises (or oper-
ations) beyond the 39 days of annual drills and training.26 

 Second, historical data on training may offer a highly imper-
fect proxy for future costs. In many fields, there are significant 
constraints on the size of the community that the RC can sus-
tain without experiencing a rise in training costs. For exam-
ple, some communities in the Air Force and Naval Aviation 
report that they are frequently constrained by the number of 
fully trained personnel who leave the AC and who are willing 
to join the RC. As a result, any significant expansion of these 
RC communities would require increased recruiting of non-
prior-service personnel, and this would be associated with a 
substantial rise in recruiting and training costs. In addition, 
some service communities suggest that, because they are cur-
rently operating at close to their maximum capacity of their 
training facilities, they would have only limited ability to ex-
pand the use of RC units in support of BoG units without a 
significant investment in new training infrastructure.  

The effect on force mix decisions   

Because of the complexities in analyzing the various sources of Navy 
training, as well as the potential for sizable shifts in training costs as-
sociated with large-scale expansion in the use of reserve capabilities, 
analyses of AC/RC mix must frequently examine in detail the train-
ing capabilities of the communities under consideration for realign-
ment. Failing to conduct this type of thorough analysis can result in 
underestimating the costs of RC training.   

                                                           
26  Because there are many different approaches to training, the RC is able 

to meet training requirements in a wide range of capabilities. For some 
high-tech fields, such as aviation, the RC recruits personnel from the AC 
and maintains these skills through drill, annual training, and voluntary 
participation in regular operations. In other specialties (e.g., medicine, 
logistics, and construction), the RC depends on members staying profi-
cient largely through their civilian employment. In some lower tech 
fields, training can be sustained solely though drill and annual training.  
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The ability to surge  

Description 

For many capabilities, especially those in ground forces, the ability to 
deploy rapidly is a principal justification for maintaining force mix in 
the AC rather than the RC. For those units that are able to train only 
39 days per year, it is generally believed that they will require signifi-
cant training between mobilization and deployment (whereas AC 
units, which are able to train full time while not in deployment, can 
head directly to a conflict).  

The AC does not always enjoy a clear advantage over the RC in the 
ability to surge, however. For example, Air Force planners maintain 
that their reserve component is able to deploy just as rapidly as (and 
at times more rapidly than) their active component because they 
maintain readiness through voluntary participation in operations. 
Even among ground force units, some reserve units that provide 
phased support for ongoing operations will be ready to deploy to 
contingencies on short notice.  

The ability to deploy has generally been one of the factors that enter 
only indirectly into the AC/RC force mix decision. As figure 11 
shows, planners would assess when various capabilities would be 
needed in theater under various scenarios, would determine whether 
RC units could meet these deployment time-line requirements, and 
on this basis would either qualify or disqualify the use of the RC. Re-
cently, however, models have been developed that provide some lim-
ited ability to calculate the cost of enhancing the ability to surge. For 
example, NECC’s Capability Costing Model (NCCM) estimates the 
amount of time that nondeployed units serve in training (rather than 
dwell), and it can assess the dollar costs required to increase contigu-
ous training (training that occurs just before mobilization) and, 
thereby, improve the ability to surge by a given amount of time.   

Modeling the full costs of meeting surge requirements is much more 
complex than this, however, as one must estimate the ability of units 
to respond to multiple “peak surge” operations or to undertake 
“surge rotation” (i.e., closely spaced operations that vary in intensity 
and duration). Other relevant factors to be considered in such a 
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model include the Relief in Place/Transfer of Authority (RIP/TOA) 
overlap and the ability to cross-level personnel among units (or to 
substitute smaller units within larger units). These elements are being 
integrated into surge models currently being produced by IDA for 
OSD CAPE and by RAND for the Army.  

 

Figure 11.  Validation criteria for the 2004 zero-based review of the Navy Reserve 

 

 

 

 

 

 

 

 

 

 

 

 

 
Note: Some of the cost elements that drive AC/RC mix are easily measured and their role in cost modeling is 

straightforward. In other cases, data are available on particular types of costs, but the use of these data requires 

careful and nuanced interpretation. In still other cases, there are costs that are important in determining a service’s 

AC/RC mix, but they are not quantifiable and their effects can only enter indirectly into force mix calculations. This 

decision tree illustrates how several hard-to-measure costs entered the force mix allocation process under the 

2004 zero-based review of the Navy Reserve. 
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The effect on force mix decisions 

In most circumstances, the failure to properly account for the ability 
to surge is likely to overstate the benefit of using the RC to support 
operational units BoG (in most situations the RC will be slower to the 
fight than the AC; failing to recognize this shortcoming will make the 
RC more attractive). Modeling surge, however, is another instance in 
which careful analysis can produce results that are counterintuitive 
and run contrary to common rules of thumb. Consider a service fac-
ing a choice of whether to support an emerging BoG requirement of 
medium importance with three existing AC units or nine existing RC 
units. An RC unit may not be at a full state of readiness until the last 
few months before a planned deployment, but AC units have more 
time for training and might always be fully ready. So, if the service 
were to use the RC units to fill the emerging requirement, the three 
AC units could be available to respond rapidly to more critical con-
tingencies that might develop; however, if the service were to use the 
three AC units, there might be fewer RC units in a sufficient state of 
readiness to surge to the most urgent future contingencies.  

Easily measured costs in force mix allocation models  

At present, there is no single source of guidance for which costs the 
services should consider when dividing capability between the AC and 
RC. There is, however, guidance for which cost elements should be 
considered in programming. The broadest guidance, DOD 7000.14-R, 
provides detailed information on a wide range of service cost elements. 
In addition, DOD’s Directive-Type Memorandum (DTM) 09-007, Esti-
mating and Comparing the Full Costs of Civilian and Military Manpower and 
Contract Support, provides more focused information on how to esti-
mate long-term and variable personnel programming costs for items 
that should be estimated on an accrual basis (such as retirement costs) 
[19]. Finally, DOD is formulating an instruction (7041.dd) that explic-
itly considers how programming costs should be compared between 
the active and reserve components (we have only limited information 
on this initiative). In this subsection, we consider cost elements deline-
ated in the various sources of guidance on programming, and we then 
consider how they should be included in a force allocation model in-
tended to compare the costs of the AC and RC.      
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Personnel costs 

RC cost advantages are tied to AC endstrength reductions  

Much of the literature on force allocation stresses the significant sav-
ings in personnel costs that can accrue from shifting military capabil-
ity from the active to the reserve components. As we have previously 
indicated, much of this cost advantage derives from paying RC per-
sonnel on a part-time basis while they are in dwell (and paying AC 
personnel on a full-time basis). Note, however, that transferring mili-
tary capability from the AC to the RC will not automatically lower 
personnel costs: personnel savings will only result if this reallocation 
of capability is associated with a reduction in AC endstrength. It has 
been observed by Gotz [20] and by policy-makers with whom we have 
spoken that decisions concerning allocation of capability between AC 
and RC are generally made in isolation from decisions concerning 
component endstrength. As a result, there may be little certainty that 
personnel savings will result from increased use of the RC, even if RC 
units were able to meet capability requirements at lower costs.  

Cost elements associated with pay and benefits     

Table 6 shows the programming cost elements identified in DTM 09-
007 associated with personnel pay [19]. These costs, which accrue to 
a variety of agencies and departments in the federal government, are 
broken into three categories:  

1. Those that are variable in the short run. These costs vary directly with 
personnel endstrength. 

2. Those that are fixed in the short run. These are not directly tied to 
the number of personnel but are adjusted over time if changes in 
the size of the workforce are large enough, and of long enough 
duration, to warrant a change in the services associated with these 
costs.  

3. Those that are deferred, pay as you go. These costs are obligated in the 
present, but will be incurred in the future, and include some 
types of deferred compensation.  

 

 

Moving  
capability from 
AC to RC can 
only lower per-
sonnel costs if 
components’ 
endstrengths are 
adjusted 
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Table 6.  Programming cost elements related to pay and benefits (see [12] for further 

discussion of some of these cost variables) 

 

 

 

 

 

 

 

 

 

 

 

 

Which personnel costs to include and which to exclude? 

Not all of these programming costs should be considered when ap-
portioning capability to the AC and the RC. We should exclude cost 
elements that do not vary with AC/RC allocation of capability; for ex-
ample, Department of Veterans Affairs (VA) health care costs, death 
gratuities, and survivor benefits for wounded personnel are likely to 
remain constant regardless of AC/RC force mix, and these elements 
can be dropped from our force mix analyses. We should also exclude 
costs that are fixed in the short run if reallocation of capabilities 
among components will not result in changes in the size of the work-
force that are sufficiently large to warrant additional investment in 
these services (for example, shifting capability from the RC to the AC 
would not necessarily increase AC commissary costs). Finally, we 
should omit the costs of incentives and bonuses that are associated 

Basic pay 

Allowances and special pays 

Incentive pays 

Health benefit, active duty and dependents 

Social Security and Medicare 

Retired pay (accrual) 

Travel/PCS/transportation subsidy 

Education assistance 

Health benefit, retiree (>65 MERHCF accrual) 

Training costs (amortized over years of practice) 

Recruitment, advertising, etc. (amortized) 

Child development 

Family support services

Discount groceries

Health benefit, retiree (<65 retiree and family) 

Health benefit, other (TAMP and CHCBP) 

Discount groceries, retiree 

Separation pay and travel

Unemployment benefits

Death gratuities

Survivor benefits

Variable costs 

in the short run

Fixed costs in 

the short run

Deferred, pay‐

as‐you‐go costs
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with current recruiting and retention conditions if these conditions 
are not expected to prevail over the long term.    

For some of these costs, one cannot tell, without close examination of 
the specific circumstances facing a service community, whether the 
cost elements should be excluded from analyses of force allocation. 
One would need to undertake a detailed examination of conditions 
related to individual communities to identify which incentive pays 
and fixed costs should be considered.  

It should be pointed out, however, that the fixed cost elements about 
which there is uncertainty are expected to have relatively small dollar 
values (on a per-person basis) and are unlikely to “tip the scales” in 
any cost assessments of force allocation. The Air Force recently con-
ducted an analysis of its fully burdened manpower costs (following 
the guidance of DoDI 7041.dd) and found that the personnel-related 
cost elements for which there would likely be significant variation 
across different communities make up only 5.9 percent of total per-
sonnel-related costs. (These cost elements include day care facilities, 
subsidized groceries, DOD Education Activity, family assistance, edu-
cation assistance, recruitment and advertising, and training; see TFE 
AF (2012) [21]. 

O&M and procurement costs 

In planning alternative force mixes, there are substantial complica-
tions in dealing with O&M and procurement costs. As with personnel-
related cost factors, one would have to examine the particular details 
of the relevant service communities in order to accurately assign all 
costs in force mix analyses. However, unlike the case with personnel 
costs, the uncertainties with O&M and procurement costs may in-
volve big-ticket items, and incorrectly estimating these costs can result 
in significant misallocation of resources.   

Large variation in O&M and procurement cost by unit type 

Two points about these costs are worth noting. Perhaps most im-
portant is that they show substantial variation at both the unit level 
and the level of the individual servicemembers. Some types of capa-
bilities are invariably more capital intensive than others, regardless of 

Most big-ticket 
personnel costs 
are predictable. 
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whether they reside in the AC or the RC (for example, an aviation 
squadron will have more O&M and procurement costs than a Chap-
lain’s unit).  

A second point is that the RC often enjoys a much smaller cost ad-
vantage with O&M and procurement than it does with personnel; in 
fact, depending on the circumstances, the RC may even be at a cost 
disadvantage when it comes to equipment and maintenance. There is 
no reason to believe, a priori, that the equipment packages issued to 
RC units, and the maintenance costs associated with these packages, 
will be significantly less expensive than those issued to AC units: while 
there are many stories about the reserves receiving “hand-me-down” 
equipment from the AC (equipment that is obsolete and fully depre-
ciated), there are many instances in which RC units are provided with 
the same equipment as their AC counterparts. This implies that, on a 
unit-to-unit basis (and in the strategic reserve model), the RC 
equipment costs may be very similar to those of the AC.  

Moreover, in a BoG model (when we measure the cost of using the 
AC and RC in phased deployment to maintain units BoG), it is possi-
ble that the RC may be substantially more expensive than the AC. Giv-
en that it takes more RC than AC units to support one deployed unit 
BoG, if all RC units are equipped to the same standard as AC units, 
the RC equipment costs would be higher than those of the AC. For 
example, if AC units operate on a DEP/Dwell ratio of 1:2 and RC 
units operate on a MOB/Dwell ratio of 1:5 with three months’ train-
ing and one month stand-down, it takes three units of AC or nine 
units RC to sustain one unit BoG. In this case, if all RC units are 
equipped to the same standard as their AC counterparts, the equip-
ment cost of the RC (in a BoG cost model) would be three times that 
of the AC.  

Historical data on O&M and procurement may be misleading 

The available, historical data on O&M and procurement may provide 
poor proxies for what the services would have to spend in the future 
to equip and operate RC units. This is particularly the case when AC 
and RC units regularly train and operate together. Commands that 
include both AC and RC units must maintain separate operations and 
equipment accounts for the two components, but there is an 

Depending on the 
circumstances, the 
RC may have a 
cost disadvantage 
when it comes to 
equipment and 
O&M costs 
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incentive to overfund these accounts for the active unit and underfund 
them for the reserve unit: regulations allow funds earmarked for the 
AC to be spent on the RC, but the reverse is not the case; funds that 
have been appropriated for use by the RC cannot be used to support 
the AC. As a result, commands that include both AC and RC units of-
ten err on the side of overfunding their AC accounts and underfund-
ing their RC accounts, knowing that this arrangement will provide 
the greatest latitude in how they execute their expenditures.   

Estimating costs when units “fall in” on equipment  

Another complication is how the services should place a cost on 
equipment for the AC and RC when deploying units “fall in” on 
equipment left in theater by previous units. This is of particular con-
cern in the context of the current study because it is often AC units 
that initially bring equipment into theater and RC units that later fall 
in on this equipment.27  

When policy-makers look to historical data on equipment purchases 
for the AC and RC, it often appears that the AC is far more costly 
than the RC, but this may only be the result of the AC being charged 
the total cost of equipment that will ultimately be used by both com-
ponents. This raises the question of how equipment costs should be 
allocated across units if it is being shared in this type of falling-in ar-
rangement. One solution that is sometimes proposed is allocating 
these costs in proportion to the amount of time that the equipment is 
used by the active and reserve components. That is, if a piece of 
equipment (say, an aircraft) is used in theater two-thirds of the time 
by the AC and one-third of the time by the RC, the cost of the aircraft 
should be allocated two-thirds to the active and one-third to the 
reserve.  

Note, however, that allocating costs with this proportionate approach 
misses an important point: if an aircraft depreciates at the same rate 
regardless of whether it is used by the AC or the RC, it should be ex-
cluded from any calculation of the relative costs of using the AC and 
RC. The services would, after all, have to pay the same amount for 

                                                           
27  A similar question arises when the AC and RC work on common equip-

ment, such as in Air Force “associate units.”   
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the aircraft irrespective of whether it is being flown by active or re-
serve personnel. (In fact, the Air Force’s TFE AF model excludes unit 
equipment costs from force mix assessments.)  

Estimating costs for units’ organic equipment  

This does not imply that all equipment costs should be excluded 
from our calculations of the relative operational costs of the AC and 
RC. We should include costs of equipment sets that are organic to 
units, and that units carry with them when they deploy. Although 
such equipment might depreciate at similar rates in individual AC 
and RC units, the fact that the RC requires more units than the AC to 
sustain a unit boots on ground (the RC requires a larger rotation 
base than the AC) means that it may be more expensive to provide 
RC units with this type of equipment.  

Misestimating depreciation rates. There are yet other ways that historical 
data may provide a misleading indicator of future equipment costs. 
For example, RC units that have only recently been stood up are like-
ly to show large equipment costs in the latest years (for example, 
many of the RC units in the NECC), but, if these units are now fully 
equipped, these large equipment costs are unlikely to be repeated in 
the near future. Similarly, if RC units have been engaged exclusively 
in drill for many years, their historical equipment costs may be less 
than those of other RC units that have similar missions and have 
been recently deployed.   

The need for detailed unit-level analysis 

We have indicated that some of the cost elements that should be in-
cluded in AC/RC force mix analyses are likely to be common across 
units. The author of [22] (Carson, 2012) has made similar observa-
tions and suggested that commonalities are likely to be limited to 
some personnel costs (based on service personnel composite rates), a 
portion of Overseas Contingency Operation (OCO) costs, and some 
rates estimated using OSD Comptroller or CAPE guidance (e.g., cal-
culation of retirement costs). However, Carson also points out that 
there are many other costs that are not likely to be common across 
units, including the following: 

If an aircraft de-
preciates at the 
same rate whether 
it is used by the AC 
or the RC, it should 
be excluded from 
calculations of the 
relative costs of the 
components 
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 Infrastructure costs: facilities, MILCON, utilities, facilities 
maintenance, base services (e.g., warehousing, runways, medi-
cal clinics, housing, and education) 

 Equipment costs: equipping schemes based on community, in-
termediate and depot-level maintenance, anticipated modern-
ization, service life, anticipated recapitalization—and fair allo-
cation of these estimates 

 Life-cycle costs: recruiting, initial training, and refresher  
training  

An approach to estimating idiosyncratic, difficult-to-capture costs 

In an important paper, Gotz et al. [20] also observed that precise es-
timates of the relative costs of the AC and RC would require detailed 
examination of the many idiosyncratic and difficult-to-capture costs 
associated with specific communities. They cautioned against gener-
alizing from past analyses any simplistic rules of thumb concerning 
the relative costs of the AC and RC; they suggested that decisions 
about allocating force structure should rely on detailed analyses of al-
ternatives that focus on the changes in resources, activities, and mis-
sions that would result from a reallocation of structure. The need for 
this type of detailed analysis increases as planners consider using 
components in ways they have never previously been used.  

The authors focused on four sources of error that can occur when us-
ing historical data to assess the relative costs of the AC and RC. All four 
of the following errors act to overstate the cost advantage of the RC: 

  Predictions of cost savings may ignore changes in the level of 
force structure. For example, moving an air transport squad-
ron from the active component to reserve components could 
produce significant savings as a result of lower personnel 
costs. However, these savings might only be realized with a 
reduction in the flying hours of the squadron to levels that 
could be sustained by reserve personnel.  

 Estimates of cost savings may fail to recognize the effects of 
force restructuring on units other than those immediately  
involved in the realignment. Extending the previous 
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example, moving a transport squadron from the AC to the 
RC might result in the service losing essential peacetime ser-
vices and might necessitate other AC units increasing their 
levels of activity to meet the service’s air transport needs. 

 Analysis of savings may be based on an assumption that im-
portant cost elements are fixed over time when they are, in 
fact, variable. The authors suggest that major realignments of 
force structure often result in substantial deviation from his-
torical patterns of manning, peacetime activity level, equip-
ment, mission, and basing.  

 Savings projections may fail to account for nonrecurring costs 
associated with moving force structure from one component 
to another. The authors write that:  

nonrecurring costs have a high degree of variability, de-

pending on the specific type of change in the total force 

and the characteristics surrounding the change. Specifically, 

nonrecurring costs tend to be higher when units and per-

sonnel are being added to the total force, when the basing 

location cannot provide existing facilities or a sharing of var-

ious logistic support assets, and when a high proportion of 

appropriate prior-service personnel cannot be attained. [20]   

The authors also provide a detailed framework for assessing the net 
changes in DOD resources and missions that accompany changes in 
the AC/RC force mix. This structure is useful for defining the cost 
elements that should be included when applying any of the AC/RC 
force mix allocation models (e.g., the strategic model or the BoG 
model).  
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Summary 

Conclusions 
A commonly heard complaint about the force mix allocation process is 
that it has too often focused on some particular value for the cost of 
the AC and RC that has been estimated in a narrow set of circumstanc-
es and applied (often inappropriately) across a broad set of conditions. 
In the Cold War era, analysts who applied a strategic reserve model to 
a traditional set of cost elements generally found that the cost of main-
taining RC units was between one-fifth and one-third the cost of main-
taining nondeployed AC units. However, even this widely repeated es-
timate concealed much variation in relative costs: in equipment-
intensive communities, the cost advantage of the RC is substantially 
less (some studies find that RC aviation units cost about 70 percent as 
much as AC units). The simple rules of thumb obscure the fact that in 
many communities—particularly capital-intensive communities—the 
RC enjoys a considerably smaller cost advantage. Once one considers 
the difficult-to-measure cost elements (e.g., uncertain access to the RC 
and nonrecurring costs associated with reallocation of force mix), in 
many circumstances, moving capability from the AC to the RC would 
produce little savings.  

In the last several years, however, new cost models (such as the BoG 
model) have introduced new rules of thumb regarding the use of the 
reserve components in support of sustained operations. We have 
demonstrated that these models have generally overstated the cost of 
employing the RC and obscured savings that might be gained with 
greater use of the RC in support of sustained operations. (These 
models generally ignore the value of the strategic role of the RC and, 
in so doing, understate the overall military value of the reserve 
components.)    

We have also demonstrated that the boots-on-ground approach can be 
modified to reflect the value of the RC in both strategic and opera-
tional roles (we first made this observation in [1] (Cox, 2010)). In the 
last two years, a few defense analysis organizations and force planning 
groups have introduced their own approaches to simultaneously cap-
turing the value of the RC’s operational and strategic roles. However, 
we demonstrate in this analysis that there are still limitations in the way 
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costs are accounted for in these recent models and that, as a result, 
there is significantly greater scope than is generally believed for the 
cost-effective use of the RC in support of operational deployments.  

We have also identified several situations that enhance the likelihood 
that the RC will have a cost advantage over the AC in providing phased 
deployments of operational units. These include capabilities  

 for which a service needs to maintain a strategic force that is sig-
nificantly larger than its operational force; 

 that are labor intensive (capabilities that involve significant personnel 
and O&M costs, but that involve relatively little equipment); and 

 that require relatively less complex training workups between 
mobilization and deployment. 

Recommendations 
While these are the capabilities in which the RC is most likely to enjoy 
a cost advantage in supporting phased rotation of operational units, 
there are likely to be capabilities that do not conform to these charac-
teristics but for which the RC would still have a cost advantage in main-
taining an operational presence. Identifying the full set of capabilities 
in which the RC can support phased deployment of units should in-
volve detailed community-by-community analyses of alternatives that 
focus on the changes in resources, activities, and missions that would 
result from a reallocation of structure. The need for this type of de-
tailed assessment becomes increasingly important as planners consider 
using components in ways they have never previously been used.  
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Appendix A: Training and dwell drive costs 

RC costs under a 1:5 Mob/Dwell ratio for the RC 

In this appendix, we consider how the relative cost of the AC and RC 
is affected by dwell time and training time. In the body of the study, 
we assumed a situation in which RC units face a 1:5 Mob/Dwell ratio.  
We assumed a 72-month deployment cycle with 12 months mobiliza-
tion and 60 months in dwell, and we estimated the cost of an individ-
ual RC unit at 37.5 percent that of an individual AC unit: 

37.5% = (100% x 12 months + 25% x 60 moths) / 72 months 

The number of AC units required to support one unit BoG will vary 
with the amount of mobilization time that is spent on training and 
stand-down. (Because training and stand-down time is taken away 
from deployment time, a larger rotational base is required to support 
a unit BoG.) In the text, we assumed that a one-year mobilization 
would include three months of training and one month stand-down.  
In such a case, a rotation base of nine units would be necessary for 
the RC to support one unit BoG. (The nine units would include six 
additional units over and above the rotation base that the AC would 
require to support one unit BoG.) The red line in figure 12 illustrates 
that the cost of the RC supporting one unit BoG would lie between 
$1.88 and $3.38 (depending on how much of the dwell-time cost of 
the six additional RC units is assigned to the service’s strategic 
capability).   

The green line in figure 12 illustrates the cost of the RC supporting 
one unit BoG if we maintain all our previous assumptions, but reduce 
the training time during mobilization by one month (i.e., training 
would be two months and stand-down would be one month). This 
would increase deployment time by one month and reduce the rota-
tion base that the RC would need to maintain one unit BoG from 
nine units to eight units. (The eight units would include five addi-
tional units over the rotation base that the AC would require to 
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support one unit BoG.) Under these assumptions, the cost of the RC 
supporting one unit BoG would lie between $1.75 and $3.00 depend-
ing on how much of the dwell-time cost of the five additional RC 
units is assigned to the service’s strategic capability. Note that under 
these conditions, the cost of the RC supporting one unit BoG is al-
ways less than or equal to the cost of the AC supporting one unit BoG 
($3.00). 

The blue line in figure 12 illustrates the cost of the RC supporting 
one unit BoG if both (1) training time between mobilization and de-
ployment and (2) stand-down time were eliminated.28 In such a case, 
a one-year mobilization would yield 12 months of deployment, and 
the RC would require only six units to support one unit BoG. (The 
six units would include three additional units over the rotation base 
that the AC would require to support one unit BoG.) Under these as-
sumptions, the cost of the RC supporting one unit BoG would lie be-
tween $1.50 and $2.25 (depending on how much of the dwell-time 
cost of the five additional RC units is assigned to the service’s strate-
gic capability), and it would always be cheaper to use the RC than the 
AC to support a BoG unit.      

Figure 12.  The cost of RC supporting a BoG unit, assuming 1:5 Mob/Dwell ratio for reserve units 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                           
28  DoDI 1235.12 indicates that the Services can exclude contiguous indi-

vidual skill training when computing whether a mobilization exceeds 
one year.  There have been instances in OIF/OEF where the Army ex-
cluded this training time from the definition of mobilization so as to 
maintain 12 month in-theater cycles for the RC.   
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RC costs under a 1:4 Mob/Dwell ratio for the RC 

We will now assume that RC units face a 1:4 Mob/Dwell ratio. This 
would imply a 60-month deployment cycle with 12 months mobilized 
and 48 months in dwell. The cost of an individual RC unit would be 
40  percent that of an individual AC unit: 

40% = (100% x 12 months + 25% x 48 moths) / 60 months 

If we assume that the one-year mobilization would include three 
months of training and one month stand-down, a rotation base of 7.5 
units would be necessary for the RC to support one unit BoG. (The 
7.5 units would include 4.5 additional units over and above the rota-
tion base that the AC would require to support one unit BoG). The 
red line in figure 13 illustrates that the cost of the RC supporting one 
unit BoG would lie between $1.88 and $3.00 (depending on how 
much of the dwell-time cost of the 4.5 additional RC units is assigned 
to the service’s strategic capability), and it would always be cheaper to 
use the RC than the AC to support a BoG unit.      

The green line in figure 13 illustrates the cost of the RC supporting 
one unit BoG if we maintain all our previous assumptions, but reduce 
training time during mobilization by one month. (Training would be 
two months and stand-down would be one month). This would in-
crease deployment time by one month and reduce the rotation base 
that the RC would need to maintain one unit BoG from 7.5 units to 
6.7 units. (The 6.7 units would include 3.7 additional units over the 
rotation base that the AC would require to support one unit BoG.)  
Under these assumptions, the cost of the RC supporting one unit 
BoG would lie between $1.74 and $2.67, depending on how much of 
the dwell-time cost of the 3.7 additional RC units is assigned to the 
service’s strategic capability. Note that under these conditions, the 
cost of the RC supporting one unit BoG is always less than the cost of 
the AC supporting one unit BoG ($3.00). 

Finally, the blue line in figure 13 illustrates the cost of the RC sup-
porting one unit BoG if both (1) training time between mobilization 
and deployment and (2) stand-down time were eliminated. In such a 
case, a one-year mobilization would yield 12 months of deployment, 
and the RC would require only five units to support one unit BoG.  
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(The five units would include two additional units over the rotation 
base that the AC would require to support one unit BoG.) Under the-
se assumptions, the cost of the RC supporting one unit BoG would lie 
between $1.50 and $2.00 (depending on how much of the dwell-time 
cost of the two additional RC units is assigned to the service’s strate-
gic capability).       

Figure 13. The cost of RC supporting a BoG unit, assuming 1:4 Mob/Dwell ratio for reserve units  
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Appendix B: Use of the Navy Reserve 
Although some services have developed their reserve components to 
be close substitutes for their active component (the Marine Corps, 
for example, often refers to its reserve component as being a “mirror 
image” of its active component), the Navy reserve force was designed 
as a complement to the service’s active force. The active forces include 
many ship and aircraft types that do not exist in the reserve force, 
while other Navy capabilities reside either exclusively or predomi-
nantly in the reserve. (Historically, these have included CONUS-
based logistic airlift, adversary air combat support, combat search and 
rescue, and cargo handling.)   

The service’s use of its reserve force has been, to a significant extent, 
driven by the deployment patterns of Navy ships and aircraft. At any 
time, about one-quarter of the service’s ships and aircraft are forward 
deployed and remain forward deployed for six months or more at a 
time.29 (In contrast, much of the Army and Marine Corps is “forward 
based” and the Air Force, which is often forward deployed, deploys 
for much shorter periods than the Navy.) The remainder of the ser-
vice’s ships and aircraft serve as a rotational base for supporting for-
ward deployments. The long duration of Navy deployments, and their 
frequency, generally prohibits members of the Selected Reserve from 
participating in operations.     

Another factor that has affected the Navy’s allocation of capacity be-
tween the AC and RC is the service’s self-deployment capacity. For the 
other services, waiting for lift can provide reserve forces with extra 
time for recall and training. However, by the nature of its missions, 
the Navy is endowed with the largest lift capacity of all the services 
and it is configured to rapidly deploy large amounts of resources. As a 
consequence the Navy Reserve is generally not afforded “awaiting lift 
time” that could be used for additional training and this can lessen 
the usefulness of the reserve.   

                                                           
29  For example, surface combatants and carriers are generally on an 18 to 

24 month cycle. Six of those months are spent on forward deployments.  
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Other factors affecting the desirability of placing capability in the RC 

Various sources have enumerated conditions that can affect the de-
sirability of allocating capabilities to the RC, and they have mapped 
these to specific Navy activities. Among recent efforts is the 2004 “Ze-
ro-Based Review” (ZBR) methodology by the Commander Fleet Forc-
es Command (see [23] (Keith, 2005)) and a 2008 effort “Institution-
alizing the Navy Reserve” (see [24] (US Navy, 2008)). A more dated 
effort, but one that is highly transparent and instructive, was provided 
by Mayer et al (1992) [25] who suggest the following factors as being 
highly relevant in allocating capability to the RC. (Those factors that 
they believe enhance the usefulness of the reserve are denoted with a 
(+), while those that diminish the usefulness of the reserve are de-
noted with a (-).)   

Table 7.  Factors that affect the desirability of placing capabilities in the RC 

(-)  Forward deploying: reservists needed as part of a rotational base for a forward deployed ship.   

(-) Reservists would be needed immediately in a contingency. 

(+) Reservists could be available rapidly. 

(+) The active unit may require augmentation in time of crisis. 

(+) Tasks are intermittent or schedulable, as opposed to continuous. 

(-) Recruiting problems exist or would be expected if many for reserve billets were added. 

(-)  Placing the capability in the Reserve would result in little cost savings. 

(-) Shore rotation: placing a shore-based billet in the Reserve would eliminate opportunities to use 

this billet to provide needed shore rotation. 

(+) Category uses skills retained or relearned quickly, or uses civilian skills.   

(+) Category calls for skills used individually or in small groups rather than in large groups.  

(Reserves can have difficulty in undertaking large unit training.) 

Mayer et al. [25] mapped these characteristics to various Navy activi-
ties in order to identify which are most appropriate for allocation to 
the Reserve. This mapping remains relevant to current decisions re-
garding the assignment of capabilities to the active and reserve com-
ponents; their results are shown in table 8. Figure 14 illustrates the 
capabilities that the Navy currently assigns to its Reserve Component.   
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Table 8. Assessing whether activities are appropriate for the Navy Reserve   

 
Tasks  

intermittent  Forward‐  Reserve  cost  Reserve  

or  deployed  Could be   as  a  fraction  needed 

Category  schedulable   unit  recrui ted  of active   immediately 

Cargo  Y  N  y  Much less   Y 

handl ing 

Naval   Y  B  N  Much less   Y 

construction 

forces   ".. 

Amphibious   Y  N  Y  Much less   Y 

forces  ashore  

Mobi l i ty forces   Y  N  N  Much less   Y 

Intel l igence   Y  N  Y  Much less   Y 

Land forces :  Y  B  N  Much less   N 

divi s ion 

Direct‐support 

squadrons
y  N  Y  About hal f Y 

Medica l   Y  B  N  Much less   Y 

support 

Supply  Y  N  Y  Much less   Y 

operations  

Logis ti cs   Y  N  y  Much less   Y 

support 

Combat  Y  N  Y  Much less   Y 

commands  

Support  Y  N  Y  Much less   Y 

commands  

Personnel   y  N  y  Much less   N 

support 

IMA ashore   y  N  Y  Much less   N 

Maintenance   Y  N  Y  Much less   N 

operations  

Mine  warfare   S  N  Y  About equal Y 

Major/minor  S  N  N  About equal N 

support ships  

Centra l ly managed  y  N  y  Much less   Y 

communications

Combat insta l lations y  N  Y  Much less   N 

and support activi ties

Joint activi ties   Y  N  Y  Much less   Y 

R&D/geo‐  y  N  Y  Much less   N 

phys ica l  

activi ties  

Strategic:  control  and  y  l   y  About hal f Y 

survei l lance  forces

Force  support  Y  N  Y  Much less   N 

tra ining 

Individual   Y  N  y  Much less   N 

tra ining 

Attack, fighter,  Y  Y  Y  About hal f Y 

recon. squadrons

Surface   S  y  N  About equal N 

combatants  

Amphibious   S  Y  N  About equal Y 

ships  

Strategic:  N  Y  N  About equal N 

offens ive  

CVrCVN  S  Y  N  About equal N 

SSNs   N  Y  N  About equal N 

Naval  support forces : S  Y  N  About equal N 

CIF ships  
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Figure 14.  AC/RC mix for Navy warfighting capabilities 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Chief of Navy Reserve (2012), Navy Reserve Support to Navy presentation, April 30, 2012. 
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Glossary 
AC  Active Component 

ARFORGEN Army’s Force Generation Model 

ARNG  Army National Guard 

BAH  Basic Allowance for Housing 

BAS  Basic Allowance for Subsistence 

BoG  Boots on Ground 

BCT  Brigade Combat Team 

CBO  Congressional Budget Office 

CONUS Continental United States 

DASN RA Deputy Assistant Secretary of the Navy for Reserve Af-
fairs 

DEP  Deployment 

DHAN  DHAN Medicare-Eligible, Navy 

DHANR Medicare-Eligible, Navy Reserve 

DOD  Department of Defense 

FOR  Force Optimization Review 

FSR  Force Structure Review 

FTS  Full Time Support 

IDA  Institute for Defense Analyses 

KSAs  Knowledge, Skills, and Abilities 
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MERHCF Medicare-Eligible Retiree Health Care Fund 

MOB  Mobilization 

NCCM  NECC’s Capability Costing Model 

NECC  Navy Expeditionary Combat Command 

NGREA National Guard & Reserve Equipment Appropriation 

OCO  Overseas Contingency Operations 

O&M  Operations and Maintenance 

OMN  Operations and Maintenance, Navy 

OMNR  Operations and Maintenance, Navy Reserve 

OSD CAPE Office of the Secretary of Defense, Cost Assessment & 
Programs Evaluation 

PCS  Permanent Change of Station 

RC  Reserve Component 

RIP/TOA Relief in Place/Transfer of Authority 

SECDEF Secretary of Defense 

SelRes  Selected Reserves 

TFE AF Air Force’s Total Force Enterprise Analytic Framework 

USMC  United States Marine Corps 

VA  Department of Veterans Affairs 
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