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Learning Objectives

· Total Ownership Cost (TOC) reflects the total cost of acquisition and ownership.

· There is a relative apportionment of costs over the life cycle of the Defense System Acquisition Process (DSAP).

· Total ownership cost (TOC) analysis supports decision making by the program manager.  It supports the ALS manager’s focus on affordable operation and support (O&S) costs.

· Various key documents in the DSAP receive TOC estimates inputs in order to support decision making by the milestone decision authority (MDA).

· During the DSAP, there must be tradeoffs among cost, performance and schedule.

· The selection of cost-estimating techniques is based upon data available.

· TOC models are essential tools that may be used to develop accurate TOC data.

· Design cost is a major determinate of system TOC.
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•

Summarize the definition of Total Ownership Cost (TOC).

•

Identify the relative apportionment of the various costs over

the life-cycle of the Defense System Acquisition Process

(DSAP).

•

Identify the objectives of Total Ownership Cost (TOC)

analysis.

•

Describe the documents which receive TOC estimates inputs

in the DSAP.

•

Describe the TOC and performance tradeoff relationships.

•

Describe the standard cost estimation techniques.

•

Give examples of TOC models.

•

Describe the impact of design upon TOC determination.


Key Terms
Design to cost. A design objective for the defense system to achieve specified cost targets. 
Total Ownership Cost (TOC). TOC is an inclusive concept of the totality of costs associated with a weapon system, which is to be managed, and if possible, to be reduced in a reformed and improved acquisition process. TOC includes all “direct costs” and “indirect costs” associated with a weapons system.

Research and Development (R&D) costs. All expenses incurred during the Concept Exploration (CE), Program Definition and Risk Reduction (PD&RR), and Engineering and Manufacturing Development (E&MD) phases of the acquisition process that result in the completion of conceptual, preliminary, and detail design of the defense system and the test and evaluation (T&E) of the design. R&D costs are incurred during the performance of feasibility studies, preliminary design, and detailed design in the ship acquisition process.
Production costs. Costs incurred to acquire the defense systems (both low-rate initial production (LRIP) and full-rate production (FRP)) and initial logistic support (support equipment, supply support, facilities, documentation, training equipment).

Operation and Support (O&S) costs. Costs incurred during the O&S phase of the defense system life-cycle process that include personnel, material, and overhead expenses incurred to operate and maintain the system.
Disposal costs. Costs incurred to transport, demilitarize, and store systems and components pending complete disposition. Costs of disposal may be offset in part by sales of systems and components and reutilization managed by Defense Reutilization Management Offices.  

Cost As an Independent Variable (CAIV). CAIV is an acquisition strategy focusing on  cost-performance tradeoffs in setting program goals. CAIV is a means of managing costs, reflecting a behavioral shift in which costs are not accepted, but challenged. 
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Definition of Total Ownership Cost (TOC)
This chapter defines the role of total ownership costing through the defense system acquisition program, the components of total ownership costing, and methodologies for developing total ownership costs (TOCs).  

DOD TOC is defined as the sum of all financial resources necessary to organize, equip, sustain, and operate military forces sufficient to meet national goals in compliance with all laws, all policies applicable to DOD, all standards in effect for readiness, safety, and quality of life and all other official measures of performance for DOD and its components.  DOD TOC is comprised of costs to research, develop, acquire, own, operate, and dispose of weapon and support systems, other equipment and real property, the costs to recruit, retrain, separate and otherwise support military and civilian personnel, and all other costs of business operations of the DOD. .

Both commercial and defense industries are adopting new design, manufacturing and management processes that offer the potential to reduce development and production times and costs substantially over previous processes.  DoD is stressing increased reliance on commercial business and technical practices and benchmarking commercial processes to define equivalent cost-saving processes for military systems.  

Risks in achieving both performance and aggressive costs goals must be clearly recognized and actively managed through continuing iteration of cost/performance/schedule/risk tradeoffs, identifying key performance and manufacturing process uncertainties and demonstrating solutions prior to production. Whereas DoD has traditionally managed performance risk, there must be an equal emphasis on managing toward cost and supportability goals.  Cost and risk management involves constructing a plan and schedule events and demonstrations to verify solutions to cost/risk problems.  It further involves unit procurement and O&S cost tracking models that will update cost predictions based on observed events and metrics as program progress. 
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Total Ownership Cost (TOC) Distribution
The above figure depicts the relative apportionment of R&D, production, and O&S costs over the typical life-cycle of a defense system.  The apportionment depicted is based upon a prior history as documented in General Accounting Office (GAO) reports.  Department of the Navy (DON) procurement appropriations have decreased 60% over the ten-year period prior to FY95.  With fewer new systems under development, the Navy will make do for a longer period of time with existing systems undergoing service life extension programs (SLEPs).  If this happens, the percentage of TOC attributable to O&S costs will increase.

Also, disposal costs may become a significant and larger component of TOC, given today’s increasing emphasis on environmental cleanup and protection. 

Personnel are the largest contributor to O&S costs - approximately 40 percent. 
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Objectives:

•

Support evaluation of alternative system

concepts

•

Provide basis for affordability assessment

•

Control cost by use of cost incentives in

development contracts

•

Provide cost data to support acquisition

management

•

Support milestone decision making

•

Support competitive source selection


TOC Analysis
The objective of TOC analysis is to provide quantified and time-phased cost information to support resource allocation planning, management, and control. TOC analysis is performed by qualified cost analysts (in the office of the Program Manager (PMO) or in a matrix support activity in a Systems Command (SYSCOM)) and in turn is supported by the functional specialists (system developers, logisticians, etc.) that are responsible for each element of TOC.

The specific purposes of TOC analysis in acquisition management are to:

· Support evaluation of alternative system concepts during the CE and PD&RR phases
· Provide a basis for assessing the affordability of the system prior to the milestone I, II, and III decisions (Analysis of Alternatives)
· Control cost by applying Design To TOC (DTTOC) incentives in development contracts
· Provide cost information to support decision making by the Program Manager and other responsible authorities
· Support milestone decisions and establish budget requirements to proceed to subsequent acquisition phases
· Support competitive source selection. SD-2 “Buying NDI” states, “In considering NDI alternatives, an NDI alternative should be selected that has the lowest projected life cycle cost, within acceptable risks, and meets essential requirements.”  

Cost As An Independent Variable (CAIV) Overview

The intent of CAIV is to provide the customer/warfighter with highly capable systems that are affordable over the life cycle.  The CAIV process is twofold.  


1)
 It is essentially a planning activity establishing and adjusting program cost objectives  through the use of cost-performance analysis and tradeoffs.  This is facilitated by a Cost Performance Integrated Product team (CPIPT) during all phases of the acquisition program.

2) The other component of the CAIV process involves execution of the program in a way to meet or reduce stated cost objectives.  Request for Proposals (RFPs) and contracts should communicate cost objectives and incentivize industry to meet or better them.  These cost objectives, much like performance requirements, will likely be flowed down/allocated, by the contractor, to the lower levels of implementation/design.  It will be up to the contractor, as part of the design process, to conduct necessary cost-performance trades as appropriate to produce a system that meets overall contractual requirements.  Contractual implementation of CAIV can be facilitated by a Design to Cost (DTC) program.  DTC is a methodology that can be used to realize, and even reduce, the CAIV cost targets utilizing a systems engineering cost control process in designing the system.  It is important that a contractor’s DTC type activities are consistent with approved program CAIV objectives.  If DTC activities identify potential changes to cost objectives, the alternatives should be presented to the CPIPT for consideration.  As with any process, appropriate metrics should be devised for tracking progress in achieving cost objectives.

Cost as an Independent Variable (CAIV)

Cost as an independent variable is an acquisition strategy done by the Milestone Decision Authority focusing on cost-performance tradeoffs in setting program goals. This strategy formalizes the process for cost-performance tradeoffs, and engages the warfighter, the developer, and the supporter to facilitate meaningful tradeoffs to arrive at an affordable balance among performance and schedule. These tradeoffs will enable the warfighter to make choices that will provide the best performance from the system within available resources.

CAIV is a key acquisition reform initiative. It entails setting aggressive, realistic cost objectives for systems and managing risks to obtain those objectives. The cost objectives should balance mission needs with available and projected resources, taking into account the state of requisite technologies.

 Once system performance and objective costs are decided, through cost-performance tradeoffs, cost becomes more of a constraint and less of a variable in meeting the mission need. CAIV does not mean trading cost, performance, and schedule equally.  CAIV means picking the right affordable cost objective, and sticking to it.

CAIV objectives should be set as early as possible, preferably prior to Milestone I. Production and operating and support (O&S) cost objectives should also be addressed and trade-off flexibility identified for adjusting or refining cost objectives.  While CAIV concepts were originally developed from a systems acquisitions perspective, variants or "CAIV-related" concepts are currently being prototyped in Non-ACAT acquisitions, particularly for services contracts. 

CAIV contract provisions must have clearly defined cost objectives that are consistent with requirements and projected fiscal resources.  Key trade-off areas identified in the SOW and specifications.  A minimum number of performance specifications (critical performance criteria), identifying trade-off flexibility in requirements and program baseline.  Provisions for contractor participation on the Cost-Performance Integrated Product Team (CP-IPT) to facilitate tradeoffs during all program phases.  Robust contractor incentives for achieving cost objectives during all program phases to motivate contractors to achieve program objectives.  Appropriate metrics for tracking progress in setting and achieving cost objectives.  Clear indications of how total ownership cost objectives, e.g., manning, maintenance, and training, are to be measured. CAIV must be tailored to the specific circumstances of individual programs.  Cost objectives based on historical estimates or return cost data for similar systems. 

CAIV and DTC

Cost as an Independent Variable (CAIV) and Design to Cost (DTC) have the same ultimate goal of a proper balance among RDT&E, production and operations and support costs while meeting the mission needs according to an established schedule and within an affordable cost.

CAIV has mainly been associated with the activities of the CPIPT emphasizing affordability (cost reduction) and program level, life cycle objectives and decisions.  DTC has been more related to program execution/implementation, until recently, emphasizing cost effective design (minimizing cost while achieving performance) and targeting an average unit procurement cost.  DTC has concentrated on the contractors’ activities associated with tracking/controlling costs and performing cost-performance analysis/tradeoffs.  CAIV has brought attention to the governments’ responsibilities for setting/adjusting LCC objectives and for evaluating requirements in terms of overall cost consequences.  CAIV has refocused DTC to consider cost objectives for the total life cycle of the program and to view cost as an independent variable with an understanding it may be necessary to tradeoff performance to stay within cost objectives and constraints.  Contractual implementation of DTC should go beyond simply incentivizing the contractor to meet cost commitments and incentivize the contractor to seek out additional cost reduction opportunities.
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Cost-Schedule-Performance Tradeoffs
Cost-schedule-performance tradeoffs are mandated in all major Federal acquisition programs by Office of Management and Budget (OMB) Circular A-109 “Major System Acquisitions” and in defense acquisition programs by DoD 5000.2-R.  Tradeoff studies are conducted at the PM level. The Acquisition Logistic Support Manager (ALS) Manager participates in these tradeoffs by performing Supportability Analysis. To evaluate “Alternatives and Tradeoff”, the above figure illustrates the concept.  As performance (reliability in this example) improves, TOC decreases up to a point and then starts to increase. Increasing performance also involves increased development time. While this is an oversimplified presentation, it does illustrate the point that tradeoff decisions are difficult. There is no question about the following - the ALS Manager must participate.
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Design to Cost (DTC)
Design to Cost (DTC) addresses a number of different cost objectives that include:

· A cost to average unit procurement cost objective is a production cost adjusted to include establishment of initial logistic support.

· An activity to strike a proper balance among development, production, and O&S costs.

· Design to objectives for O&S costs

Acquisition program baselines are established prior to milestones I (concept baseline), II (development baseline), and III (production baseline).  These contain key performance, schedule, and cost parameters that are approved by and controlled by the milestone decision authority (MDA).

The above figure illustrates the impact of early design, production quantity, and schedule decisions on TOC. Efforts to reduce TOC are effective only when effective DTC management decisions are implemented during the CE and PD&RR phases.  By milestone II, roughly 85% of a system’s TOC has been “locked in” by design, production quantity, and schedule decisions while less than 10% of its TOC has actually been expended. If the ALS Manager has not participated effectively in the process prior to milestone II, the ALS Manager can exert only limited influence in determining TOC and O&S costs.
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Cost Elements
Total Ownership Cost objectives (R&D, production, and O&S costs) should reflect consideration of: available near-term and out-year resources; recent unit costs of comparable or fielded systems; parametric estimates; mission effectiveness analysis and trades; technology trends; and use of innovative manufacturing techniques and commercial business practices.  Early cost objectives should be challenging but realistic and should be defined as ranges.  Aggressive cost objectives will typically entail risks; however, process maturity, aggressive management (under a more failure-tolerant philosophy), and other initiatives should result in lower overall risk.

Production cost objectives should be expressed in terms of some reasonably stable measure, such as an early fixed production quantity (e.g. the first production lot), to eliminate variations due to future changes in the quantities planned or actually produced.  (For some programs it may be appropriate to specify the objective in terms of "first production unit cost.")

A detailed cost element structure provides the essential building blocks to guide the documentation of TOC estimates.  A cost element structure illustrates the four broad categories of R&D, production, operation and support (O&S) and disposal. The breakdown of O&S is the generic O&S cost element structure contained in the “Operating and Cost-Estimating Guide” issued by the OSD CAIG. This guide provides tailored O&S breakdowns for aircraft, ships, missiles, combat vehicles, and electronic systems. 
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Cost Estimation Techniques
Cost estimation techniques and the acquisition phases in which they are generally employed are depicted above.  Typically, multiple techniques will be employed during the same phase of an acquisition program.  For example, during the PD&RR phase for a new aircraft (or preliminary design for a new ship), parametric, analogy, and engineering techniques may be applied to new design components while extrapolations from actual data are available for existing components (i.e., CaNDI) incorporated in the new platform. 

Parametric Technique
A broad existing database gathered from hardware and software developed for similar purposes provides the basis for parametric analysis.  A statistical parametric cost estimate can be developed for the new system from cost estimating relationships (CERs), such as aircraft weight.  The analyses are performed at the system level. The estimates become more accurate in progressing from preconcept to CE to PD&RR (or to feasibility studies and preliminary design) as more precise information is established for the performance parameters of the new system.

Analogy Technique
This technique relates the cost of a planned or current acquisition to known actual costs of similar previous acquisitions (i.e., a baseline comparison system (BCS) established by S Analysis).  A comparison of the required capabilities of the new system to the known characteristics and historic costs of the previous system or systems provides the basis for developing TOC estimates for the new acquisition.

Engineering Technique
When applying this technique, detailed costs associated with each part of an acquisition are added from the bottom up to estimate TOC.  (In contrast, the parametric and analog techniques estimate costs in a top-down manner.)  Material, labor, and direct and overhead costs are treated as individual cost elements. Estimates become more precise when proceeding from early E&MD to late E&MD. Hardware design becomes firm to the lowest level in the work breakdown structure (WBS) and software design and coding are completed to the lowest software unit during the latter portion of the E&MD phase.

Extrapolation from Actual Costs
Extrapolation from actual costs is a cost estimating technique that uses actual costs that already have been incurred either on the new acquisition or are obtained from documented data of components that were used on prior deployed systems. Data on components in the latter category may be obtained from sources such as:

· Maintenance and Material Management (3M) data maintained by the Naval Sea Logistics Center (NAVSEALOGCEN)

· Visibility and Management of Operation and Support Costs (VAMOSC) reports prepared by 

NAVAIR (VAMOSC - Air) and by NAVSEA (VAMOSC - Ships)

· Naval Air Logistics Data Analysis (NALDA) reports

· Marine Corps Integrated Maintenance Management System (MIMMS) maintained by the Marine Corps Logistics Base Albany (MCLBA) Georgia

By late E&MD, data on new components become available from T&E and LRIP. Extensive actual cost information becomes available on the new system during the PF/D&OS phases.
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TOC Databases
Navy Visibility and Management of Operating and Support Cost (VAMOSC) –Navy VAMOSC contains annual operating and support cost data on individual ships and shipboard systems broken out by individual data elements.  Allows user to generate reports containing O&S data for selected ship classes/hulls/shipboard systems and selected O&S cost elements.

Open Architectural Retrieval System (OARS) – OARS is a Windows-based, intuitive desktop tool designed for decision makers to access vital information needed from multiple databases to ensure maximum equipment operational availability and Fleet readiness.  (Ownership Costs (O&I) Maintenance and Ship’s Maintenance and Material Management (3-M) system)

Shipyard Management Information System (MIS) – Shipyard MIS is the large scale system that the Naval Shipyards use to track all their work.  MIS tracks each job, the work expended, and the material used.  It can also track the progress of the job, status of material on order, and most important for Total Ownership Cost (TOC), it tracks the costs.  The final costs of overhauls, availabilities, installations and other equipment related efforts are broken down by equipment (ESWBS) and provided to VAMOSC each year. 
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TOC Tools
Automated Cost Estimating Integrated Tools (ACEIT) – ACEIT is an estimating system containing tools to assist in conducting cost analysis activities such as cost estimates, what-if studies, cost proposal evaluations, risk and uncertainty analysis and cost estimating relationship (CER) development.  The major parts of ACEIT are ACE (Automated Cost Estimator) spreadsheet; CO$TAT (full-feature statistics package), CEM (library of commercial and non-commercial cost models), and RI$K (model which quantifies risk associated with a cost estimate).

Cost Analysis Strategy Assessment (CASA) - CASA is a Life Cycle Cost (LCC) decision support tool that collects, manipulates and presents as much of the total cost of ownership as the user desires (including RDT&E costs, Production costs and Operating/Support costs).  It contains a number of programs and models which allow you to generate data files, perform life cycle costing, perform sensitivity analysis, perform LCC risk analysis, along with LCC comparisons and summations.

Cost of Manpower Estimating Tools (COMET) - COMET provides users with Navy manpower cost estimates of active, reserve and civilian components to provide the analyst with a tool to make decisions about manpower or hardware tradeoff comparisons.

Decision by Life Cycle Cost (D-LCC) – The D-LCC package supports all widely used LCC models based on the analogy, parametric and other engineering techniques.  D-LCC provides varying levels of sophistication, and a range of advanced options to support sensitivity and financial analyses. D-LCC provides bottom-up cost estimating, supports detailed examination of the costs and parameters affecting LCC, and performs Net Present Cost analysis.

Cost models are used extensively to develop TOC estimates.  However, with the emphasis on TOC, cost models will require updating in order to account for all direct and indirect costs, which includes all investment, operations, and disposal costs. In addition to satisfying the requirement for a Program Lifecycle Cost Estimate (PLCE), the TOC models also support development of budget estimates and the performance of Cost and Operational Effectiveness Analysis (COEA).

Special-purpose cost models are also available. Examples include the COCOMO software development cost model and the PRICE learning cost model to estimate production costs.
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Death Spiral

In 1997, Secretary of Defense William S. Cohen announced that reducing TOC for our Defense systems not only made good sense but was the only way that the Department of Defense (DOD) would be able to afford to sustain and modernize its weapon systems in the near future. This point was further accentuated by Dr. Jacques Gansler, USD(A&T) in his challenge to the services to reverse the Death Spiral of deferred maintenance and acquisition which has led to higher Operation and Support spending in place of investment in new or improved systems.
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Applications of TOC in Defense Acquisition Management
TOC estimates play a major role in defense acquisition management and provide essential input to the documents listed below:

Affordability Assessments (AA) are made by resource sponsors in Office of the Chief of Naval Operations (OPNAV) and Headquarters, Marine Corps (HQMC), prior to milestones I, II, and III to compare estimated program costs to funds expected to be available in the timeframes required.

Analysis Of Alternatives (AOAs) are analyses of the cost and operational effectiveness of alternative systems and concepts to support decision making prior to milestones I, II, and III.

Program Lifecycle Cost Estimates (PLCE) document the PM’s TOC estimate to support milestone I, II, and III acquisition decisions. The Navy Center for Cost Analysis (NCCA) is both a participant and an independent assessor. NCCA is a member of Integrated Product Teams (IPTs)* that participate in the development of TOC estimates. NCCA reports to the Assistant Secretary of the Navy (Financial Management and Comptroller) (ASN (FM&C)) and, when determined appropriate, provides independent assessments of Navy and Marine Corps TOC estimates. 

· Refer to Secretary of Defense (SECDEF) memorandum, 10 May 1995, Subject: Use of Integrated Product and Process Development and Integrated Product Teams in DoD Acquisition.

Independent Cost Estimates (ICE) are prepared by the Office of the Secretary of Defense (OSD) Cost Analysis Improvement Group (CAIG) to support milestones II and III acquisition decisions for acquisition category (ACAT I) programs. Naval Center for Cost Analysis (NCCA) performs ICEs for ACAT II and lower programs, as required.

Planning, Programming, and Budgeting System (PPBS) input data are prepared during each year of the defense acquisition program. The input data prepared by the PM consist of Program Objective Memoranda (POM), Budget Estimate Submissions (BES), and the Logistics Requirements and Funding Summary (LRFS). (PPBS documents are not identified on slide because it is yearly and not on Milestone schedule).
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Summary
The definition of TOC is, as follows:

DOD TOC is defined as the sum of all financial resources necessary to organize, equip, sustain, and operate military forces sufficient to meet national goals in compliance with all laws, all policies applicable to DOD, all standards in effect for readiness, safety, and quality of life and all other official measures of performance for DOD and its components.  DOD TOC is comprised of costs to research, develop, acquire, own, operate, and dispose of weapon and support systems, other equipment and real property, the costs to recruit, retrain, separate and otherwise support military and civilian personnel, and all other costs of business operations of the DOD. 

The relative apportionment of cost over the life-cycle has shown itself to be approximately 10% during R&D, 30% during Production, and 60% during O&S.

The objectives of total ownership cost (TOC) analysis are to:

· Support evaluation of alternative system concepts during the CE and PD&RR phases.

· Provide a basis for assessing the affordability of the system prior to the milestone I, II, and III decisions.

· Control cost by applying design to TOC (DTTOC) incentives in development contracts.

· Provide cost information to support decision making by the Program Manager (PM) and other responsible authorities.

· Support milestone decisions and establish budget requirements to proceed to subsequent acquisition phases.

· Support competitive source selection. SD-2 “Buying NDI” states, “In considering NDI alternatives, an NDI alternative should be selected that has the lowest projected life cycle cost, within acceptable risks, and meets essential requirements.”

TOC estimates provide inputs to documents  in the DSAP, in order to:

· Support Cost and Operational Effective Analyses (COEAs) to evaluate alternative systems and concepts.

· Are employed to develop program and independent TOCs

· Provide input to Program Objective Memoranda (POM), Budget Estimate Submissions (BES), and Logistics Requirements and Funding Summary (LRFS).

An analysis of TOC associated with cost-performance trade-offs demonstrates that as performance (reliability in this example) improves, TOC decreases up to a point and then starts to increase. Increasing performance also involves increased development time.
Tradeoff decisions are difficult and the CAIV approach must be utilized.  CAIV is an acquisition strategy focusing on cost-performance tradeoffs in setting program goals. This strategy formalizes the process for cost-performance tradeoffs, and engages the warfighter, the developer, and the supporter to facilitate meaningful tradeoffs to arrive at an affordable balance among performance and schedule. These tradeoffs will enable the warfighter to make choices that will provide the best performance from the system within available resources.

A hierarchical breakdown schedule can accommodate all the components of TOC, which include research and development (R&D), production, operation and support (O&S), and disposal (termination) costs.

Standard cost estimation techniques are parametric, analogy, engineering, and extrapolation of actual data.  TOC estimates are employed in affordability assessments (AAs) prior to milestones I, II, and III to compare estimated program costs to funds expected to be available.

Cost models are used extensively to develop TOC estimates.  In addition to satisfying the requirement for a PLCE, the TOC models also support development of budget estimates and the performance of  COEAs.

Early design, production quantity, and schedule decisions have a significant impact on TOC.  Efforts to reduce TOC are effective only when effective DTC management decisions are implemented during the CE and PD&RR phases. By milestone II, roughly 85% of a system’s TOC has been “locked in” by design, production quantity, and schedule decisions while less than 10% of its TOC has actually been expended.  If the ALS Manager has not participated effectively in the process prior to milestone II, the ALS Manager can exert only limited influence in determining TOC and O&S costs.
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TOC Analysis

Objectives:

		Support evaluation of alternative system concepts 

		Provide basis for affordability assessment

		Control cost by use of cost incentives in development contracts 

		Provide cost data to support acquisition management

		Support milestone decision making

		Support competitive source selection
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TOC Tools

NAVSEA/NAVAIR

	Automated Cost Estimating Integrated Tools (ACEIT)

	Cost Analysis Strategy Assessment (CASA)

	Cost of Manpower Estimating Tool (COMET)

	Decision by Life Cycle Cost (D-LCC)
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Learning Objectives

		Summarize the definition of Total Ownership Cost (TOC). 

		Identify the relative apportionment of the various costs over the life-cycle of the Defense System Acquisition Process (DSAP).

		Identify the objectives of Total Ownership Cost (TOC) analysis.

		Describe the documents which receive TOC estimates inputs in the DSAP.

		Describe the TOC and performance tradeoff relationships.

		Describe the standard cost estimation techniques.

		Give examples of TOC models.

		Describe the impact of design upon TOC determination.
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Summary

		Summarize the definition of Total Ownership Cost (TOC). 

		Identify the relative apportionment of the various costs over the life-cycle of the Defense System Acquisition Process (DSAP).

		Identify the objectives of Total Ownership Cost (TOC) analysis.

		Describe the documents which receive TOC estimates inputs in the DSAP.

		Describe the TOC and performance tradeoff relationships.

		Describe an example of a cost element structure.

		Describe the standard cost estimation techniques.

		Give examples of TOC models.

		Describe the impact of design upon TOC determination.
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Cost Estimation Techniques
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TOC Databases

NAVSEA/NAVAIR

	Navy Visibility and Management of Operating and Support Cost (VAMOSC)

	Open Architectural Retrieval System (OARS)

	Shipyard Management Information System (MIS)

	Naval Air Logistics Data Analysis (NALDA)

Marine Corps 

	Marine Corps Integrated Maintenance Management System (MIMMS)
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Example of a Cost Element Structure

000000	Total Life Cycle	235400			Instructor

100000	Research and Development	235500			Training Aids

110000    		Validation	300000	Operating and Support

111000     		Contractor	310000		Operation

112000     		Government	311000			Personnel

120000	Engineering & Manufacturing	312000 			Facilities

121000		Contractor	313000			Energy Consumption

121100			Management	314000			Material Consumption		

121200			Engineering	315000			Software Maintenance

121300			Prototype Hardware	320000	Support

121400			Software	321000		Corrective Maintenance

121500			Test & Evaluation	321100			Labor

121600			Documentation	321110				O/I Level (remove & replace)

121700			Support & Test Equipment	321120				O/I Level (repair)

122000		Government	321130				Depot level (repair)

122100			Program Management	321200			Repair Material

122200			Prototype Test & Evaluation	321300			Transportation & Packaging

122210				Training	321310				Material Handling Labor

122220				Test Site Activation	321320				Packaging Material

122230				Test & Evaluation	321330				Shipping

200000	Investment or Production	322000		Preventive Maintenance

210000		Government Program Management	322100			Labor

220000		Prime Equipment Acquisition	322200			Material

221000			Production Hardware	323000		Overhaul

222000			Production Support & Services	323100			Labor

223000			Production Test & Evaluation	323200			Material

224000			Transportation	323300			Transportation

225000			Installation & Checkout	324000		Support &test Equipment Maintenance

230000		Initial Support Acquisition	325000		Facilities	

231000			Support &Test Equipment Acquisition	325100			Shop Space

232000			Supply Support	325110				O/I Level

232100				Initial Spares	325120				Depot Level

232110					Prime Equipment	325200			Inventory Storage

232120					Support & Test Equipment	325210				O/I Level

232200				NSN Entry into the Supply System	325220				Depot Level

233000			Facilities	326000		Documentation Maintenance

233100				Operational	327000		Supply Support

233200				Maintenance	327100			Replenishment Spares

234000			Documentation	327200			Supply Management

234100				Acquisition	328000		Training

234200				Reproduction & Distribution	328100			Operator

235000			Training	328200			O/I Level Maintenance

235100				Operator	328300			Depot Level Maintenance

235200				O/I Level Maintenance	330000	Termination or Disposal

235300				Depot level Maintenance
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Total Ownership Cost (TOC)

DOD TOC is comprised of the costs to research, develop, acquire, own, operate, and dispose of weapon and support systems, other equipment and real property, the cost to recruit, retrain, separate and otherwise support military and civilian personnel, and all other costs of business operations of the DOD.
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Key Terms

		Design to cost

		Total Ownership Cost (TOC)

		Research and Development (R&D) costs

		Production costs

		Operation and Support (O&S) costs

		Disposal costs

		Cost as an Independent Variable (CAIV)
















