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Executive Summary

The Reduction of Total Ownership Costs (R-TOC) program grew out of numerous
reviews and discussions at Program Executive Officers’/Systems Command
Commanders’ conferences, the Defense Science Board, and others. It was officially
established in May 1999 in response to longstanding concerns about the adverse impact
of defense budgetary and operational trends on force structure and readiness. The purpose
of R-TOC is to maintain or improve current readiness while reducing operations and
support (O&S) costs. Thirty Pilot Programs were initially established to develop
innovative new methods to achieve the R-TOC goal of reducing Fiscal Year (FY) 2005
O&S costs by 20 percent as compared to a FY 1999-FY 2000 baseline estimate.

In 2004, the R-TOC Pilot Programs were replaced by a set of fifteen Special Interest
Programs (SIPs). The SIPs were established to institutionalize R-TOC principles and best
practices and accelerate cost savings throughout the Department of Defense (DOD). On
December 16, 2003 the Acting Under Secretary of Defense, Michael W. Wynne, issued a
memorandum for the acquisition assistant secretaries of the Army, Navy, and Air Force
on “Transformation through R-TOC.” According to the memo, the following vision was
adopted “to further institutionalize R-TOC principles and accelerate progress:”

Through R-TOC principles, all defense systems will perform with
increasing readiness and capability while avoiding increased operations
and support resource costs and improving logistics footprint by

institutionalizing the continuous implementation of innovative process and
hardware improvements.

A new R-TOC goal was set for FY 2010—ALL programs should reduce inflation
growth between FY 2005 and FY 2010 by 30 percent. Each SIP defined a set of
projects/actions/initiatives or new processes/technologies to meet its goal. Potential areas
included: 1) increasing the mean time between failures for critical parts; 2) eliminating
obsolescence problems; 3) reducing part removals with no fault found; 4) incorporating
new technologies; and 5) using Value Engineering trade studies to solve cost problems.

The Systems Engineering office in the Office of the Secretary of Defense (OSD) is
responsible for managing the R-TOC program. The Systems Engineering office keeps
abreast of the SIP progress toward reaching the goal of reducing O&S costs through R-
TOC Forums. All SIPs were encouraged to attend all the R-TOC Forums which allow the
SIPs to share their experiences and learn what has worked (or not worked) in other
programs. This process was designed to help institutionalize R-TOC principles



throughout DOD by developing a set of lessons learned for other programs to use.
Lessons learned are also documented in periodic progress reports.

While the cost reduction accomplishments by the SIPs are important, a more
important SIP contribution is the potential influence that their advocacy and experiences
can have on reducing ownership costs in hundreds of other DOD programs. The early
life-cycle phases (requirements/concept development) are often the main determinants of
fielded operating cost, but they have not been the main thrust of the R-TOC efforts. The
main thrust is reducing the operating cost of fielded systems or systems about to be
fielded. Fielded systems are the only ones for which operating costs are actually known
and therefore the only systems where quantitative reduction targets can be established
based on experience. R-TOC is also applicable to systems in design when there are O&S
cost projections that can be used to evaluate emerging R-TOC proposals.

A framework for reducing total ownership costs in this context was developed from
lessons learned from the experiences of the R-TOC SIPs and other information shared
during the R-TOC Forums. It represents a methodical approach to institutionalizing R-
TOC within program offices and programs that implement this framework will reduce
costs. The size of the cost reduction, however, is a function of the extent and the
effectiveness of its implementation.

The framework is designed to be structured, systematic, and inclusive, yet it can be
tailored to be responsive to change. It takes into account human and cultural factors and
facilitates continual improvement. The framework is both an integral part of all
organizational processes and a key factor in decision making. Specific lessons learned for
all elements of the framework are provided in this paper.

The framework begins with establishing an affordability culture throughout the
program office. Once this happens, meaningful R-TOC goals and objectives are set. Then
a careful, analytical approach is used to develop cost reduction concepts from both a
managerial and a technical perspective. Then procedures are put in place to determine
cost drivers from a managerial point of view. A technical analysis is needed to determine
appropriate ways to reduce their cost.

Once cost reduction concepts (or ideas) have been identified, they become finalized
through an iterative process of interacting with the relevant stakeholders, building the
business case, and developing budgets to fund the upfront investments necessary for
implementation. After projects are approved, their execution is monitored to verify that
the intended results are achieved. This verification step, not only enables corrective
action, but it also contributes to achieving R-TOC goals and objectives, establishes a
basis for revising them, and provides experiences to support the formulation of new
projects to attack remaining cost drivers.



Recommendations for institutionalizing R-TOC have been developed based on SIP
experiences. Service Headquarters and OSD should expand their role in championing the
institutionalization of cost reduction activities. Changes should be made to OSD’s
Selected Acquisition Reports, Acquisition Program Baselines (APBs), and Defense
Acquisition Executive Summary (DAES) reports to capture cost baselines, cost reduction
goals, and the plans to achieve them. DAES meetings should include these subjects in
their agendas. R-TOC should be established as a parameter that must be included in the
APB and then monitored over time.

The 2009 “DOD Weapon System Acquisition Reform: Product Support
Assessment” also included three recommendations to strengthen the management and
governance of program O&S costs:

e Strengthen guidance and policy so that sustainment factors are sufficiently
addressed and governed at key life-cycle management decision points.

e Issue DOD policy to require the Components to conduct an independent
logistics assessment (ILA) prior to Milestone B, Milestone C, and Full Rate
Production, and provide the ILA report to Deputy Under Secretary of Defense
for Logistics and Materiel Readiness (DUSD(L&MR)) thirty days before the
milestone decision.

e Create a post-Initial Operational Capability review led by DUSD(L&MR) and
the respective Service(s) responsible for life-cycle management.

Each of these reviews should address program status in achieving R-TOC objectives.

R-TOC must become embedded in systems engineering processes and be considered
in all engineering design trades. To incorporate the management focus of the R-TOC
principles, resources must be available and checkpoints must be established at all
acquisition decision points. A set of systems engineering questions on R-TOC should be
prepared and become part of every program and technical review and each milestone
decision point.

The ownership cost reduction framework described in Section 2 should be
augmented with new data and an associated maturity model to identify progress in the
adoption of key activities. Additional lessons learned should be generated to give
programs additional ideas and approaches to reduce cost. New Forums for sharing
information should be established and emphasized by upper level management to
generate participation by organizations that are in a position to spread the word about the
importance of R-TOC efforts. Case studies should be performed to develop a stronger
basis for spreading R-TOC principles to other programs.

The barriers that strongly discourage the Services from making investments to
reduce ownership costs in the future must be overcome. Until these barriers are



eliminated, very few meaningful cost reduction projects will be funded because
insufficient resources will be available.

To help overcome these barriers, there should be increased communication of the
service-wide total ownership cost reduction objectives. All programs should be required
to implement the R-TOC framework. A program’s ability to achieve cost
savings/avoidance using the framework is a function of the number of people assigned to
the job and the amount of resources that can be made available to make the necessary
upfront non-recurring investments that will lead to a substantial return on investment in
the future.

Furthermore, all DOD programs should be required to prepare annual cost
reduction plans to be reviewed by the Program Executive Office (PEO) and Service
Headquarters. Success stories could be circulated throughout DOD to stimulate
applications and cross-pollinate ideas. Future R-TOC Forums might then be drawn from
each Service’s outstanding achievers so that attendance at a meeting would represent
formal recognition of program achievement. Such a selection process could, in effect,
make every DOD program a potential R-TOC success story. Service Headquarters and
OSD may also be able to help overcome regulatory and policy obstacles to R-TOC.

Individual program cost reduction goals should be tailored to the specific
circumstances of that program. There is no reason to apply the same cost reduction goal
to every program. Savings are dependent on where the program is in its life cycle—
programs in development or production have the opportunity to make larger cost
reductions. Savings are also dependent on the availability of resources to invest as well as
the number of platforms that can be affected. Finally, savings potential in the future is
dependent on the extent to which effective cost reduction efforts have been employed in
the past. A program that has had aggressive cost reduction efforts should not be given the
same goal as a program that has not paid any attention to cost reduction

Programs should assign the appropriate number of people to the R-TOC function
regardless of the amount of investment funding available to implement cost reduction
initiatives. In addition, greater use should be made of program offices that focus solely on
common support equipment. These types of program offices are designed to reduce the
ownership cost of the equipment they manage. These issues may get very little attention
when they are managed by the weapon system program office.

Improved analytic methods are needed to track and assess overall program O&S
costs, as well as individual ownership cost reduction projects. The most significant
weakness is O&S cost baselines are neither well documented nor well understood. The
Services should issue rigorous guidance for establishing and updating cost baselines for
overall program savings and individual project savings. The guidance should explain
what to include in measuring current costs as well as future costs, both with and without a
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change being implemented. This also implies that the data collection and databases from
which the baselines are drawn must be adequate. Any assumptions made concerning the
data and the baselines derived from them should be fully documented.

Improved baselines will also provide a basis for differentiating cost savings from
cost avoidance. Acquisition leadership in the Services should ensure that future budgets
are not decremented inappropriately. While numerous cost savings/avoidance initiatives
have been implemented through either program or outside funding, reductions to out-year
budget estimates should not be automatic. This practice has nothing to do with the
validity of cost saving/avoidance or with the estimated impact on current average costs.
There are other factors involved such as uncontrollable variables, increases not factored
into future budgets, and reducing the time spent on O&S functions by organic personnel.

Nevertheless, bad behavior should not be rewarded. Program Managers (PMs) who
are not effective in reducing costs should not benefit from the efforts of PMs who do.
Instead, PMs should be incentivized to practice cost reduction. One way of incentivizing
program managers is to allow some reinvestment of savings. For example, allowing the
PM to receive some or all of the resultant savings through direct budget transfers would
reward proactive management and create a revolving account within each program to
support future savings initiatives. In addition, such a scenario would guarantee that only
those PMs maintaining active O&S cost reduction programs would benefit and provide a
self-monitoring system wherein money becomes available only to those PMs producing
results.

In summary, the use of R-TOC principles can be effective in reducing/avoiding
O&S costs in the future. To be successful however, there must be emphasis on the subject
at all levels of management. PMs must enforce the discipline necessary to identify
projects. PEOs and service leadership must ensure resources are available to implement
those projects. Finally, OSD must reinforce the importance of these efforts to ensure that
all elements of the process improve continuously.
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1. Introduction

A. Background

The Reduction of Total Ownership Costs (R-TOC) program grew out of numerous
reviews and discussions at Program Executive Officers’/Systems Command
(PEO/SYSCOM) Commanders’ conferences, the Defense Science Board, and others.* It
was established in response to longstanding concerns about the adverse impact of defense
budgetary and operational trends on force structure and readiness. Declining procurement
funds due to rising operations and support (O&S) costs had resulted in a rapidly aging
(and potentially inefficient and unsupportable) inventory.

The R-TOC program was officially established on May 10, 1999 by a memorandum
from the Under Secretary of Defense for Acquisition, Technology and Logistics
(USD(AT&L)).? The memorandum stressed that the purpose of the R-TOC program was
to maintain or improve current readiness while reducing O&S costs. The memo
instructed the Services to focus on three general R-TOC approaches:

e Reliability, maintainability and supportability improvements;

e Reduction of supply chain response time and reduction of logistics footprint;
and

e Competitive product support.

New technologies and management practices provide significant opportunities to
improve readiness and reduce ownership costs. World-class suppliers achieve cost
reductions while making major improvements in customer support. Some Department of
Defense (DOD) programs have achieved similar successes by adopting private sector
improvements in logistics and supply chain management. The R-TOC program was
initiated to capture the knowledge from successful programs and activities both within
DOD and from the commercial world. It seeks to transfer this knowledge between
programs and across the Services.

Thirty Pilot Programs,® ten from each Service, were established to develop
innovative new methods to achieve R-TOC goals and objectives. The thirty Pilot

R-TOC Newsletter, September 1, 2005, 02/05.

See USD(AT&L) Memorandum, Future Readiness, May 10, 1999,
http://rtoc.ida.org/rtoc/open/gansler051099.pdf.

The list of Pilot Programs can be found at http://rtoc.ida.org/rtoc/open/pilotprogram.html.
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Programs were instructed to develop an R-TOC implementation plan. These plans were
submitted in October 1999. The thirty R-TOC Pilot Programs were all given a single cost
reduction goal. They were challenged to reduce Fiscal Year (FY) 2005 O&S costs by 20
percent as compared to a FY 1999-FY 2000 O&S baseline estimate. This aggressive goal
was designed to encourage the Pilot Programs to develop innovative cost reduction
methods that could be disseminated to other programs.

Figure 1 depicts the self-reported savings/cost avoidances for the thirty R-TOC Pilot
Programs as a percentage of their goal. The original pilot programs included a mix of
programs in development, programs in production, and fielded systems. The reported
savings/cost avoidances totaled $1.8 billion in FY 2005 and $69 billion over the life cycle
of the Pilot Programs.*

60.0%

ESNILCC % Savings
50.0% + mmm FY05 % Savings
——FYO05Goal

40.0%

30.0%

20.0% -

Reported Savings/Avoidances

10.0%
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Program Dropped
Program Dropped

0.0% +

Figure 1. Self-reported Reduction of Total Ownership Costs (R-TOC) Pilot Program Cost
Savings/Avoidances

4 They are constant dollars aggregated from various reports and in various years.



B. Establishment of Reduction of Total Ownership Costs (R-TOC)
Special Interest Programs (SIPs)

In 2004, the R-TOC Pilot Programs were replaced by a new set of fifteen Special
Interest Programs (SIPs). Twelve of the fifteen programs had substantial numbers fielded,
the remaining three were in the Engineering and Manufacturing Development or the
Production Phases of the acquisition life cycle. The SIPs were established by the
USD(AT&L) to institutionalize R-TOC principles and best practices and accelerate cost
savings throughout the Department of Defense.’

Accordingly, the USD(AT&L) set a new vision for R-TOC:

Through R-TOC principles, all defense systems will perform with
increasing readiness and capability while avoiding increased operations
and support resource costs and improving logistics footprint by
institutionalizing the continuous implementation of innovative process and
hardware improvements. ®

Table 1 contains a list of the current SIPs.

Table 1. R-TOC Special Interest Programs

Army Acquisition Activity Navy Acquisition Activity
Bradley A3 Sustainment H-1 Upgrades Acquisition/Sustainment
Upgrades Acquisition/Sustainment  V-22 Acquisition/Sustainment
UH-60M Upgrade Acquisition/Sustainment  F/A-18E/F Acquisition/Sustainment
Stryker Acquisition Aviation Support Sustainment
Unmanned Aircraft Equipment
Systemg Sustainment Common Ship Sustainment
Guardrail H-60 Acquisition/Sustainment

Air Force Joint
Global Hawk Acquisition F-35 Joint Strike Acquisition
Engines — F101 Sustainment Fighter
and F118
F-16 Sustainment

See USD(AT&L) Memorandum, Transformation Through Reduction of Total Ownership Cost (R-
TOC), December 16 2003, at http://rtoc.ida.org/rtoc/open/SIP/Signed-Version-RTOC-Wynne-Ltr-
16Dec03.pdf.

The SIPs initially included the Army Future Combat System which was replaced with the UH60M
Upgrade. Two Air Force Engine programs were combined into a single SIP. The Joint Unmanned
Combat Air System was dropped from the original list.



A new challenge R-TOC goal was set for FY 2010—ALL programs should reduce
inflation growth’ between FY 2005 and FY 2010 by 30 percent. Each SIP defined its
individual goal, which was tracked and updated each year from FY 2005 through FY
2010, and also defined a set of projects/actions/initiatives or processes/new technologies
to meet the goal. Potential areas could include: 1) increasing the mean time between
failures for critical parts; 2) eliminating obsolescence problems; 3) reducing part
removals with no fault found (NFF); 4) incorporating new technologies; and 5) using
Value Engineering (VE) trade studies to solve cost problems.

VE, another systems engineering tool, is an initiative closely related to R-TOC.
Value Engineering is an organized, structured approach to analyzing the functions of
systems, equipment, facilities, services, and supplies to achieve the essential functions at
the lowest life-cycle cost consistent with required performance, reliability, quality, and
safety. Thus, VE approaches can be used to reduce ownership costs for a weapon system.

Figure 2 gives the latest self-reported results from the SIPs. They report O&S
cost/avoidance savings of over 1.94 billion dollars and life-cycle savings/avoidances of
over 100.7 billion dollars through their R-TOC efforts in 2010.%
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Figure 2. Self-reported R-TOC Special Interest Program Cost Savings/Avoidances

Inflation growth was defined as 2.5 percent per year for six years for a total of 15 percent. Thirty
percent of inflation cost growth was calculated as 30 percent of 15 percent or 4.5 percent. Therefore,
programs had to reduce O&S cost projections by a total of 4.5 percent over the six years.

They are constant dollars aggregated from various reports and thus in various years’ constant dollars.



C. R-TOC Program Management

The Systems Engineering office under the USD(AT&L) is responsible for managing
the R-TOC program. The SIPs were required to brief their initial plans for meeting their
goals at a November 2005 meeting. Quarterly R-TOC Forums® kept the Systems
Engineering Office abreast of the progress of the SIPs while minimizing briefing
demands.

SIPs were encouraged to attend all the Forums because they allow the SIPs to share
their experiences and to learn what has worked (or not worked) in other programs. The
Forums were designed to help institutionalize R-TOC principles throughout DOD by
developing a set of lessons learned for other programs to use. Lessons Learned are also
documented in periodic progress reports.

Another key aspect of R-TOC institutionalization was the establishment of R-TOC
program element 0605017D8Z. This will be the subject of Part 2 of this paper.

D. Organization of this Paper

Section A of Chapter 2 introduces a framework for implementing improvements to
R-TOC. Section B discusses management techniques for implementing an affordability
culture and managing R-TOC projects. Section C discusses the technical approaches to
R-TOC projects.

Chapter 3 makes recommendations for publicizing R-TOC programs, developing an
affordability culture in the Department, and identifies tools such as Value Engineering
that can be used to execute R-TOC projects.

Appendix A summarizes the lessons learned and results of the fifteen SIPs involved
in this iteration of the R-TOC program. Appendix B reproduces a recent USD(AT&L)
memorandum on Strengthened Sustainment Governance for Acquisition Program
Reviews. Appendices B, C, and D contain the list of illustrations, references, and
abbreviations respectively.

Forums began with the R-TOC Pilot Programs. Currently three Forums are held annually.






2. Framework for Reducing Ownership Costs in
Programs Based on SIP Lessons Learned

A. Background

While the cost reduction accomplishments by the SIPs are important, a more
important SIP contribution is the potential influence that their advocacy and experiences
can have on reducing ownership costs in hundreds of other DOD programs. Experiences
with the identification, implementation, and evaluation of R-TOC investments, along
with management practices, barriers, and enablers from the SIPs, are summarized in
Appendix B. They provide specific examples of R-TOC initiatives that have worked in a
specific program and may work in similar programs.

The early life-cycle phases (requirements/concept development) are often the main
determinants of fielded operating cost but have not been the main thrust of the R-TOC
efforts. The main thrust is reducing the operating cost of fielded systems or systems about
to be fielded. Fielded systems are the only ones for which operating costs are actually
known and, therefore, the only systems where quantitative reduction targets can be
established based on experience. R-TOC is also applicable to systems in design when
there are O&S cost projections that can be used to evaluate emerging R-TOC proposals.™

Figure 3 shows a framework for reducing total ownership costs in this context based
on lessons learned from the experiences of the R-TOC SIPs and other information shared
during the R-TOC Forums. Many of the lessons learned represent consensus inputs from
a number of R-TOC programs. Therefore the framework represents a methodical
approach to institutionalizing R-TOC within program offices. Programs that implement
this framework will reduce costs. The size of the cost reduction is a function of the extent
and the effectiveness of its implementation.

The framework is designed to be structured, systematic, and inclusive, yet it can be
tailored to be responsive to change. It takes into account human and cultural factors and
facilitates continual improvement. The framework is both an integral part of all
organizational processes and a key factor in decision making.

10 A design to total life-cycle cost perspective can be taken. For an industry perspective see James R.

Hendricks, Involving the Extended Value Chain in a Target Costing/Life Cycle Cost Process Model
(Austin, TX: The Consortium for Advanced Management International) 6 November 2009.



The framework begins with establishing an affordability culture throughout the
program office. Once this happens, meaningful R-TOC goals and objectives are set. Then
a careful, analytical approach is used to develop cost reduction concepts from both a
managerial and from a technical perspective. From a managerial point of view,
procedures must be put in place to determine cost drivers. A technical analysis is needed
to determine appropriate ways to reduce their cost.

Once cost reduction concepts (or ideas) have been identified, they become finalized
through an iterative process of interacting with the relevant stakeholders, building the
business case, and developing budgets to fund the upfront investments necessary for
implementation. After projects are approved, their execution is monitored to verify that
the intended results are achieved. This verification step, not only enables corrective
action, but it also contributes to achieving R-TOC goals and objectives, establishes a
basis for revising them, and provides experiences to support the formulation of new
projects to attack remaining cost drivers.

Section B of this chapter provides the lessons learned for each managerial element
of the framework. The technical elements are described in Section C.
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B. Management Principles of the R-TOC Framework

1. Establish an Affordability Culture Encompassing All Stakeholders

To be successful in R-TOC, affordability concerns should be integral to the decision
process for all stakeholders, not just the program office. R-TOC must be a “team” effort
to succeed; every facet of the program must be focused on achieving cost savings. This
starts by making R-TOC a high priority for the Program Manager (PM). It is equally
important to keep all senior level leadership informed.

Every savings idea should be treated as a potential R-TOC initiative. For continued
long-term success, personnel must be aligned and day-to-day processes must evolve in
ways consistent with R-TOC principles. R-TOC initiatives should be integrated into
corporate decision making processes.

A good example of how this can be implemented is the process used by the V-22
Special Interest Program. The PM ensures that all stakeholders in the weapons system are
involved in R-TOC initiatives. Production and O&S cost reduction efforts are integrated
at the program level to optimize investments toward an R-TOC goal. Establishing a
balanced cost reduction program as a strategic objective and program goal has elevated
R-TOC to a PM level of interest. The V-22 Director of Logistics has formed a cross-
functional team specifically to look at potential R-TOC project candidates. This team
consists of V-22 program logistics personnel, cost team analysts, and prime contractor
representatives.

a. A Core R-TOC Implementation Team Should Be Established

While R-TOC should be an element of everyone’s job, a core R-TOC
implementation team (i.e., a cost reduction integrated product team (IPT)) should be
established to integrate all cost reduction activities in the program.'! External
stakeholders should be part of that team. The size of the core team will vary as a function
of workload. R-TOC *“champions” should be selected within each IPT to lead and
facilitate the identification of cost-reduction initiatives. These champions should serve as
the key IPT interface with the R-TOC core team.

There should also be an R-TOC component to all program reviews. This will
facilitate improved coordination with the engineering community. R-TOC has been more
effective when closely aligned with program execution and acquisition logistics, with
every facet of the program aimed at cost savings.

1 Many Special Interest Programs (SIPs) have made this office part of the Logistics Directorate.

10



b. Co-Location Can Enhance an Affordability Culture

The closer people’s offices are to one another, the more they will communicate,
collaborate, and share information. Program offices have benefitted from the co-location
of their maintenance team, logistics personnel, and the contractor supportability team. To
save time and money, co-locating the cost reduction IPT with the logistics division,
supply chain management, acquisition division contracting officers, business
management office, and/or the engineering office will enhance the affordability culture.

2. Create R-TOC Goals and Objectives for the Program Office

The F-16 Program Office is an example of how a mature system has organized itself
to achieve maximum potential savings. The PM has integrated R-TOC into the Joint
Multi-National Configuration Control Team to establish the goal of achieving a 10
percent reduction in O&S costs, facilitate cross coordination with the engineering
community to accomplish this goal, and ultimately increase aircraft availability.

a. R-TOC Strategic Planning Should Be Conducted

It is important to make R-TOC a part of the program strategy so that decisions can
take into account how to provide the best value for the warfighter. The establishment of
an R-TOC vision, mission, goals, and objectives helps drive technical and programmatic
decisions to properly balance warfighting capability and cost.

It is imperative that all stakeholders in the weapons system be involved in R-TOC
strategic planning. All stakeholders should participate in periodic reviews of R-TOC
concepts and initiatives.

R-TOC strategic planning concepts must flow down to the tactical level. Every
segment of the program must take ownership and be responsible for integrating the R-
TOC principles into their business processes. Production and O&S cost-reduction efforts
must be integrated at the program level to optimize investments toward an R-TOC goal.

b. Realistic Cost Reduction Targets Should Be Established

There is ample experience in program offices to support the assertion that the
absence of a formal goal does not lead to a best effort toward cost reduction. While it is
easy to establish a goal of, for example, reducing total annual program O&S costs by 15
percent in five years, it is quite another matter to effect this reduction.

A focus solely on improvements to reliability and maintainability for fielded
systems has limited potential gains. Substantial reliability improvements can be achieved
only on a few of the thousands of system components in any given fiscal year and non-
recurring engineering costs are the major driver of this type of change.
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As an example, consider an aircraft where depot repairables comprise 20 percent of
the total annual O&S costs and consumables 10 percent of the total O&S costs. Assume
that resources were available to address a few major cost drivers that account for 5
percent of the total depot repairable costs and 5 percent of the total consumable costs.
Assume, further, that depot repairables and consumable costs for these components are
reduced to 50 percent of the annual historical cost. Less than 1 percent of total O&S costs
would be affected.

Or consider the time needed to implement a major component upgrade. The
assumption would be two to three years to develop the concept, build a prototype, and
verify the solution; another one to two years to produce the kits for installation; and
another three to five years to upgrade all systems on a non-interference basis. Thus it
would take six to ten years from concept development through upgrade of the entire
population.

Maintenance philosophy changes are subject to similar constraints. It is unlikely that
the original maintenance philosophy would be seriously flawed considering the attention
to maintenance procedures applied by government and contractor logisticians and
engineers using Reliability Centered Maintenance (RCM) and similar techniques.
Therefore, major O&S cost reductions would either be based on the likely assumption
that the original maintenance procedures were faulty or inefficient or that a new, totally
original philosophy has been created.

It is therefore important for cost reduction goals to be credible. Unrealistic goals
may be subject to change and consequently may be ignored. A first step in this process is
developing an awareness of both the controllable and uncontrollable aspects of total cost.
Goals can be established only after there is buy-in from all elements of the program
office and from external stakeholders.

3.  Monitor Cost Drivers

Accurate and timely data are essential for identifying O&S cost drivers. Such data
provide discipline, structure, and credibility to cost estimating and avoidance projections.
Cost drivers may also include diminishing manufacturing sources and material shortages
(DMSMS) and corrosion. For low density systems, processes such as cumbersome work
practices are more likely to be cost drivers.

In some cases cost may be only one component used to prioritize problems to be
addressed. Other factors that are correlated to cost may be more important. For example,
availability constraints, mission criticality, maintenance turnaround time and
cannibalization rates, and safety may also be significant considerations.

One approach used by the Stryker Program office is to identify and address field
problems in a timely and efficient manner by isolating O&S cost drivers, applying a
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logistic solution first, and then applying a technical solution to reduce O&S cost through
the life cycle. The Navy H-60 Helicopter Program Office took another approach by
focusing on aviation depot level repairable cost drivers at its monthly review of
degraders/cost drivers/maintenance and supply issues.

a. Appropriate Cost Driver Data Sources Should Be Determined

The first step in monitoring cost drivers is determining where cost data can be
found. To the extent possible, cost data should encompass the entire life cycle because
that is the best perspective when making decisions on pursuing R-TOC initiatives. Efforts
should also be made to identify sources of hidden costs.

It is, therefore vital, to identify the databases that will provide the required data,
obtain access to these databases, understand how to use the data and its limitations, and
identify persons that can assist in using these databases. Significant data and database
integration shortfalls adversely impact analysis. In some cases, important data may reside
with contractors. In such cases, it may be useful to add data collection to the contract to
ensure coverage is efficient as well as effective.

Data quality is a related issue. There are situations where only limited data are
collected, data are too aggregate, or data are based upon mixed operating tempos with
individual effects that are not extricable. Predictive models should be considered to help
improve data quality.

Data sources for DMSMS and corrosion are more complex. In these cases,
understanding the bill of materials, proactive management, and forecasting all play an
important part in predicting cost drivers.

b. Cost Baselines Should Be Established

For purposes of this paper, the term “baseline” is not intended to convey the
establishment of a formal baseline as currently provided in the statute (Title 10, section
2435) for program acquisition costs, subject to Unit Cost Reporting and the Nunn-
McCurdy (unit cost breach) provisions.'? Rather, baseline is used in a more limited way
to mean the O&S cost projection for a program, if no action taken by the program to
reduce O&S costs.

An accurate baseline is vital to understanding cost drivers. It is, therefore, necessary
to define the factors included in O&S costs. If the factors considered are not clearly
defined and obtainable, stakeholders will arrive at vastly different O&S costs. Since it
may not be feasible to obtain all the data required, O&S costs baselines must include

12" See the Defense Acquisition Guidebook (dag.dau.mil), section 2.1.1 (Acquisition Program Baseline)

and section 10.9.1.5 (Unit Cost Reports).
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appropriate caveats to avoid misunderstandings. Early involvement of the command’s
cost analysis personnel adds discipline, structure, and credibility to cost estimating and
avoidance projections.

Data quality issues should not be an excuse for failing to establish cost baselines.
Baselines are vital to measuring improvement. Accuracy increases with the fidelity of the
data.

c. Cost Drivers Should Be Periodically Reviewed

Periodic reviews of cost drivers, readiness degraders and maintenance and supply
issues are important, especially in the highest dollar vale expenditure areas. These
reviews establish ground rules and assumptions to begin the dialog about what is driving
O&S cost. They establish the basis for a baseline review to highlight and track potential
risk areas. They also provide a good idea of problems that should be addressed most
quickly. An effort should be made to work closely with Earned VValue Management data
to maintain an understanding of program risk and potential growth areas.

Addressing both O&S cost drivers and principal readiness inhibitors can yield the
best results for R-TOC investments. In that way, initiatives can provide significant
readiness improvements while also reducing TOC. Often, a single subsystem, component
or practice is found to be a major driver of either O&S costs or readiness inhibition.
Several R-TOC programs have achieved significant cost savings and readiness
improvements by identifying such drivers early in the R-TOC process.

4. Partner with External Stakeholders

For example, the Aviation Support Equipment Special Interest Program has learned
that partnering with maintenance providers can lead to significant benefit. Sixty-six
percent of the total cost of all schedule maintenance tasks for Common Ground Support
Equipment is driven by 20 percent of the items. In an effort to reduce scheduled
maintenance requirements, the program office has performed RCM analyses for selected
items. These analyses have been performed by fleet equipment experts (operators and
maintainers) under the guidance of a trained facilitator. Analyses for twenty-one different
support equipment items were performed. The Aviation Support Equipment Program
reports significant reductions in scheduled maintenance requirements, reduced usage of
consumables, and reduced disposal requirements for hazardous materials as a result of the
RCM studies.

a. Establishing Cross-Functional Teams Can Improve Cost Reduction Efforts

Although the PM is typically responsible for identifying potential R-TOC activities,
many other organizations should also be involved to keep all parties working toward a
common goal. Participating organizations may include the buying command/PEO
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structure, the user, organizations with logistics support responsibilities, organizations
with budget development and approval authority, and the prime contractor/major
subcontractors. A roster of all points of contact should be kept current.

In many cases, the PM may not be responsible for the funding necessary to
implement an R-TOC initiative and may need to coordinate basic funding decisions with
other organizations. A cross-functional IPT may be established for this purpose.

b. Aligning Initiatives to Meet User Needs Is Critical to Successful
Implementation and to Realizing the Full Potential of Savings
R-TOC efforts will be hindered without user participation. User involvement is
particularly important in building support for cost reduction initiatives for fielded systems
where the user controls many of the funding sources. It is therefore important to work
with users to help them understand the benefits of the initiatives, to incorporate their
feedback, and to ensure that implementation funding is included in the budget.

In addition, user buy-in is critical to process changes necessary for evaluating new
technologies. There may also be initiatives associated with operating procedures if the
ability to perform the mission is not affected.

c. Partnering With Maintenance Personnel Can Improve the Acceptance of
Initiatives

Maintainers also have a large role in how ownership costs associated with the
system maintenance can be reduced. Increased coordination with maintenance
management at the local levels can lead to efficiencies that will result in overall TOC
reduction in O&S funding accounts. This is often accomplished by developing a working
IPT to manage these efforts and track problem areas. Smaller IPTs should be established
to research and devise solutions to issues in order to increase acceptance by the
community. It is preferable for initiatives to be “pulled” rather than “pushed” to the field.

Such a partnership allows modernization and sustainment to work together with
each organization concentrating on its specific expertise. It brings the PM and the
sustainment community closer together to successfully support the warfighters in the
field.

d. Engaging Prime Contractors and their Suppliers Can Lead to Additional
Savings
Formation of the IPTs with industry to identify and overcome obstacles to cost
reduction through requirement definition and risk mitigation is an effective approach. The
program office should actively team with industry to overcome all obstacles in the
earliest stage of development (i.e., testing, documentation, design, procedural/process
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change) and couple proposed changes with system needs to develop a sound acquisition
package and approval for implementation.

In addition, having the vendor independently analyze and adjust maintenance
schedules may generate savings. Operators, maintainers, and the vendor jointly
performing a subsequent RCM analysis and audit may provide additional maintenance
savings.

Industry participation can be enhanced with effective business and financial
incentives between DOD and its prime contractors and between the prime contractor and
its suppliers. Such contractual incentives provide a profit-based motivation for industry to
attack DOD’s cost issues.

Finally, conferences and workshops with industry may prove valuable. These
forums should be used to exchange ideas and provide information on issues that affect all
parties.

e. New Cost Reduction Ideas Can Be Generated by Investigating What Other
Programs Are Doing
There is no single source of good ideas. While detailed knowledge of the specific
situation in a program is necessary, it is not always sufficient to generate and implement
the most effective cost reduction initiatives. Obtaining a greater understanding of cost
reduction efforts in other programs in a forum designed to share approaches and
innovations has a number of potential benefits.

e It may instigate an idea that might have been overlooked.

e One program may have determined a way to overcome a barrier or a
bureaucratic obstacle that another program is facing. The latter program may
adapt similar tactics to overcome its problem.

e It may lead to cross-program and/or cross-service opportunities for savings.

e New funding sources applicable to the program (such as the Defense Logistics
Agency (DLA) sustaining engineering initiative) may be discovered.

e Valuable points of contact can be identified.

Some ideas are directly transferable even when the components of the system are

different. Process improvement, reliability enhancement, and technology refreshment all
have broader application.™

13 Among the SIPs, the Army’s light utility helicopter benefitted from UH-60 initiatives.
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5. Build a Business Case for Making Investments

Classical business case analysis involves identifying non-recurring engineering
investments and savings over time, determining the net present value of each, and
calculating the return on investment (ROI) as the ratio of constant dollar savings to
constant dollar cost over the entire life cycle. Savings is a function of the installation
schedule, operational tempo, and the improvements of the new process or product relative
to the old.

The approach should encompass developing and maintaining programmatic R-TOC
baseline information as well as documentation on the newly proposed and replacement
systems. Initiatives should only be considered when there are clear benefits from going to
the new proposed system.

As an example, the Army’s UH-60 Program Office has established a team to
identify issues and develop proposals to present to the Board of Directors (Program
Manager, Deputy and Assistants). The project is then prioritized for analysis and refined
using the value engineering methodology. Finally, the team identifies funding program(s)
and assigns responsibility for successful completion of the project.

a. Accurate Cost Estimates to Implement R-TOC Initiatives Should Be Made

The cost estimate needs to consider the amount of engineering work required to
develop the change and the amount of testing to ensure that the change works as
anticipated. Labor and material costs to install the new product or implement a new
process are also included in the implementation costs used in calculating the ROI.

b. Savings Estimates from R-TOC Initiatives Should Be As Complete As
Possible
It is very complicated to estimate the benefits of R-TOC initiatives. It involves
understanding and using the databases and life-cycle cost models as well as
benchmarking from other experiences. It also requires knowledge of the system to be
analyzed. Therefore the estimation process should be performed by an experienced cost
analyst.

The life-cycle cost model should tailor each platform’s cost estimates as closely as
possible to historical conditions so that, for example, retiring aircraft have fewer
modifications and training costs in the last years before retirement while new aircraft
have lower maintenance costs in the first years after introduction. All cost elements
should be analyzed in this way to determine if they would vary at the time of introduction
or retirement to more reliably model costs to be incurred for each fiscal year.

In practice, specific results have been difficult to document. Problems have included
a lack of visibility within current database reporting and the number of variables affecting
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each initiative. Currently it is impossible to track costs on a mission-by-mission basis.
Without this visibility, it becomes difficult to document “before” and “after” costs
relative to the initiative. Adding to the lack of visibility are the number of variables
affecting the reported costs. As a result, it becomes impossible to tell whether a weight
reduction initiative improved fuel consumption because specific mission operating
weights are unknown as is the ability to measure fuel consumption differences between
the continental United States (CONUS), Carrier, and Desert operations. That is why it is
important to establish a well documented baseline cost using the best available data. In
this example, the PM may chose the CONUS training mission operating weight as the
baseline and compare initiatives against it.

c. Expanding the Business Case Beyond Cost Reduction Can Help Generate
Project Support
The business case will be affected by delays in funding and unforeseen technical
problems. Therefore risk should be addressed.

In addition, O&S cost reductions should be linked to mission capability rates
whenever possible. O&S cost reduction metrics should be viewed in the context of the
warfighters’ requirements for capability (e.g., sortie generation). Other benefits, including
size reduction, weight reduction, or a smaller footprint, should also be considered.

6. Develop Budgets to Support R-TOC Projects

O&S cost avoidance cannot be achieved without committing to the initial capital
investment required to develop, test, and install the changes. Capital investmenst needed
for hardware improvements are often higher than the investment needs for process
changes. For programs in development, such funding would normally come from the
program itself. For programs in sustainment, the funding source is more likely to be
external to the program. The availability of funding sources may be somewhat
unpredictable, therefore a number of viable projects should be kept in the queue.

This is extremely difficult to accomplish because other more time sensitive needs
almost always take precedence. Consequently, there is no example among the SIPs.
However, there was one illustration of this in the original R-TOC pilot programs. The Air
Force Airborne Warning and Control System (AWACS) Program Office includes R-TOC
planning in every task it performs. R-TOC initiatives have been integrated into the
AWACS corporate decision making processes (requirements generation, acquisition
program baselines, planning, programming and budgeting system).
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a. Planning for Programmatic Fluctuations and Variations in Funding Assists
with Risk Reduction

Funding changes have a double impact: (1) even the strongest plan can die in
execution because the resources allocated are not available and (2) the management
attention required to appeal or develop alternatives detracts from improving the well-
planned baseline. Savings cannot materialize without adequate and consistent
investments. Therefore, variables such as programmatic delays, funding re-allocations,
changes to deployment, depot maintenance, or modified/upgraded schedules, etc., all
have major impacts on reaching projected savings.

b. Color of Money Constraints Should Be Considered in Developing Budgets

Research and Development (R&D), procurement, Operations and Maintenance
(O&M) and working capital funds all contribute to R-TOC initiatives. Each source of
funding has its own approval procedures, timing, and restrictions on what it can be used
for (known as color of money constraints). For example, incrementally funded O&M
dollars are only good for the current fiscal year. This prevents longer range actions to
reduce O&S spending unless a different funding source is used. These procedures are a
significant consideration in budgeting and executing R-TOC investments.

c. Leveraging Multiple Funding Sources Enhances the Likelihood of Success

While systems are still in development or production, most of the funds for the
program are subject to the PM’s control. Once the system is no longer in production, a
more fragmented budgeting approach is employed. The Service Headquarters controls
manpower funding and billet assignments; another element in the headquarters controls
budgets for fuel, depot-level repairables, and consumable materials; another controls
training budgets; and the operating headquarters controls budgets for depot maintenance.
The PM controls only the budgets for program related logistics and engineering support,
retrofit modifications, and technical manuals.

In many cases, the investment required is greater than the PM’s ability to fund it.**
Therefore, a PM must “cobble together” the “up front” or “execution” funds required for
an investment from various sources and “colors” of funding using procedures in place to
permit this.*> Any recurring funding requirements also need to be in place to enable
complete implementation.

Large system inventory drives higher investment costs and longer implementation time.

1A system-wide perspective that includes the international business base may provide opportunities for

cost sharing.
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d. Value Engineering Change Proposals Should Be Considered a Source of
Non-Recurring Investments
Value engineering programs are required by law. According to the authorizing
statue, “Value engineering means an analysis of the functions of a program, project,
system, product, item of equipment, building, facility, service, or supply of an executive
agency, performed by qualified agency or contractor personnel, directed at improving
performance, reliability, quality, safety, and life cycle costs.” *°

A Value Engineering Change Proposal (VECP) is a proposal submitted to the
Government by the contractor in accordance with the VE clause in the contract. A VECP
proposes a change that, if accepted and implemented, provides an eventual, overall cost
savings to the Government. The contractor receives a substantial share in the savings
accrued as a result of implementation. The VECP provides a vehicle through which
acquisition and operating costs can be reduced while the contractor’s rate of return is
increased.

The VECP concept is a potential source of funding for cost reduction initiatives
because the contractor typically pays for the upfront non-recurring investment. The
contractor’s reimbursement is taken from the savings before the Government receives
any share. VECPs provide contractors with an incentive for investing their own resources
and using their best engineering talent to help reduce Government costs.

7. Approve Projects and Monitor their Execution

The Unmanned Aircraft Systems is a good example of the benefits of frequent
monitoring of an approved project. It uses a robust data collection system as a check and
balance system. The PM instituted a daily report to the unit commanders as a check on
the accuracy of data the Field Services Representatives were entering into its data
collection system. The accuracy of data has improved by at least 40 percent since the
daily reports were implemented.

a. There Should Be a Standardized Project Approval Process

There should be a standardized, efficient, and transparent process for project
approval. Elements may include:

e A recognized, formal decision making body;
e A project champion to present the case for approval,

e Well-defined requirements for the proposal that minimize paperwork and reduce
the layers of management approval that are needed; and

16 National Defense Authorization Act for Fiscal Year 1996, Public Law 104-106, February 10, 1996.
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e Well-defined responsibilities for project execution.

b. A Management Plan to Oversee Implementation Should Be Developed

Long-term follow-up is required to assure success. Therefore, a master schedule and
implementation plan should be built for each initiative as early as possible. This will
ensure sufficient time is available to budget, obtain funds, and procure hardware at the
earliest possible date. Operational schedules may impact the installation of new
technologies.

Periodic management teleconferences and meetings should track implementation
progress. Overdue issues, decisions, and agreements should be documented and
coordinated by all stakeholders. Progress against planned results should be continuously
assessed and updated as needed. Follow-up audits on previously analyzed projects should
be performed to re-validate that changes are still effective. Indicators for terminating
projects should be established if it appears that projects will not succeed in reducing
Costs.

Lines of authority and responsibility for executing the projects should be clear.
Effective, empowered, and accountable key leadership for the project should be
established. All stakeholders should be apprised of the status of the efforts.

Resources allocated to the project should be monitored even if the initiative is not
fully funded. It is better to begin execution as soon as possible to minimize delays in
obtaining cost savings. In addition, a holistic approach should be applied to incorporate
all initiatives for one weapon system, in order to take advantage of synergies in
execution.

c. Metrics Should Be Established to Track Cost Savings

Metrics should be tracked wherever possible!’ to provide a picture of net benefits
accrued through all improvements made to the system. All participants must participate
and agree when negotiating/determining R-TOC metrics. There must be ‘buy-in’ by all
stakeholders including the warfighter, developer, and equipment manufacturers.

Development of accurate R-TOC metrics is difficult, especially when the R-TOC
improvements are deployed across a diverse range of systems and platforms with

17 Some cost avoidance initiatives may be impossible to 