
Considerations for a Business Case Analysis
In support of serialized item management (SIM) implementation, DoDI 4151.19 requires the military services to develop plans that are based on substantive analysis. Because DoD Directive 4151.18 and DoD Instruction 4151.19 have mandated SIM, a BCA should not examine the feasibility or desirability of SIM. Instead, it should look at several alternatives for implementing SIM within the military service and make the case for the best of those alternatives.

It is through this analysis that effective and efficient planning can decide the optimum strategy for—and can minimize the cost of— implementing SIM within that Service. In this initial planning stage, the military services should consider several factors when developing business case analyses (BCAs) in support of their SIM implementation planning efforts.

Business Case Analysis Outline

To assist in business case development, DoD published a guide for everyone within the logistics community who needs to prepare, document, and evaluate courses of action and their alternatives. This guide
 has been modified somewhat and has been condensed into an outline, which is presented as Appendix A. This outline is generally consistent with BCA approaches used throughout the DoD acquisition and logistics communities.  Accordingly, the outline is offered as a tool to assist those charged with conducting SIM analysis and planning.  

The following sections describe, in outline sequence, some pertinent aspects to tailor the BCA for SIM purposes. Service submissions should address all areas covered in the SIM BCA outline, but their analysis should be tailored to specifically address unique implementation situations within their respective Service.
Guidance and Recommendations

Although the concept and purpose of a BCA is generally understood throughout the DoD community, many interpretations exist regarding its essential elements.  Since the SIM BCA outline is derived from published DoD references, the essential elements of a BCA are found within these same sources. Most notable is the Business Case Model for the DoD Logistics Community, which defines the BCA as:
A business case is a tool used to manage business process improvement activities from inception through implementation. A business case is a document that identifies functional alternatives and presents economical and technical arguments for carrying out alternatives over the life cycle to achieve stated business objectives or imperatives. Each business case will look different depending on its application. However, essential ingredients remain constant. Essential ingredients include functional process descriptions, technical architecture descriptions, cost projections including value-added benefits, cost savings and return on investment (ROI), action plans, measures of performance, and risk assessment for each alternative under consideration. The focus is on process improvement and reengineering, not on technology insertion. The role of technology is to enable or support meaningful process change. To be effective as a management tool, a business case must never begin with any predetermined notions of the outcome or predetermined technological solution. It must be completely and totally unbiased in its conduct and presentation.
Per this reference, a BCA should be prepared when a change is desired in a business process or supporting technology. Several situations make a formal business case preparation imperative
, such as:
· When a project or program will result in a significant change in an organization’s processes.

· When conformance with organizational strategic objectives has an adverse impact on programmatic objectives.

· When business process reengineering is identified and technology choices become drivers of process redesign.

· When an initiative may affect business processes or policy outside the control of the implementing organization.
In the following sections, we provide general recommendations and specific guidance on how to tailor a business case analysis for SIM implementation and how best to portray the results.

Building the Executive Summary

The executive summary is arguably the most critical component of the BCA. Relatively few will scrutinize the entire document; consequently, opinions about the validity, accuracy, and feasibility of the BCA will stem, to a great degree, from the quality of the executive summary.

The executive summary needs to answer the question, “So what?” It needs to address the value added by the SIM approach that the military service is recommending. It should also explain, in general terms, the approach and methods used in the BCA.
The executive summary should address resources (e.g., automation upgrades, hardware, personnel, and training) required to support the recommended approach to SIM. It should also address any potential return on investment and the quantifiable and non-quantifiable benefits that are significant enough to sway a decision maker.

Because most SIM programs will involve a phased implementation plan, the executive summary should also address the rationale behind each phase of the SIM implementation.
Finally, the executive summary should address all opportunities or enablers that would ensure a successful SIM program, and any risks that could break the program.

Boundaries of the Business Case

This section bounds the BCA and sets the stage for any comparisons and analysis done in subsequent sections. It should address
· the scope of the SIM implementation,

· key measures of merit,
· any assumptions used during the analysis, and
· all alternatives considered.

Goals and Vision

This sub-section answers the questions: 
· “Why are you conducting the BCA?” and 
· “What are your strategic objectives?” 
Stating the purpose clearly and explicitly is important, because it frames the analysis that will follow throughout the remainder of the document. The scope of the BCA can be either broad (a total platform-level acquisition or support strategy) or narrow (a subsystem-level acquisition or support strategy).
A commercial entity would perform a BCA to determine the feasibility of introducing a new product to market, or to decide whether to open a new distribution channel. In DoD applications, a BCA identifies the best-value acquisition or sustainment strategy that will optimally support the warfighter. In the case of the Military Services, the SIM BCA will define what the service’s strategy is for implementing SIM, which is corroborated by substantive analysis.   
In considering SIM implementation it must be understood that SIM is a management paradigm that centers on precise individual management of tangible, unique items rather than managing whole populations of “like” items. For SIM purposes, uniqueness goes beyond the ability to merely identify unique items.  SIM adds the ability to characterize these uniquely identified items by their specific and unique attributes. Explicitly stated, SIM is the management of unique items by their specific and unique attributes
. 
Different forms of individual-item accounting have existed for years as serial number tracking (SNT) programs for munitions, sensitive items, and flight-critical and other intensively managed assets (such as items specially configured for submarines); however, limitations of technology have prevented a greater capability and application to larger item populations. Likewise, SNT is a laborious and costly effort when performed without the benefit of automation.
Today’s technology has matured to a point that DoD can now effectively move to a SIM environment at an affordable cost. But affordability is relative to the manner and approach used in implementation.  Therefore, a key goal for the services when formulating their SIM BCAs is to be able to articulate the priority and approach to SIM implementation, which is substantiated by individual weapon system analysis. The individual efforts will then be represented collectively in a higher-level service-wide SIM implementation planning document.
It is DoD policy to develop broad-based SIM programs that make data about specific items and respective total populations readily available to program managers, system engineers, designers, maintainers, logisticians, and other functional area managers. Item-unique identification (IUID) enables the collection and analysis of key data associated with an item. This increased ability to manage item populations promises a number of potential benefits, the following among them:

· Improved effectiveness and efficiency of DoD design, procurement, manufacturing, maintenance, and logistics operations.

· Improved weapons system readiness, reliability, and safety.

· Reduced ownership cost through enhanced and more efficient sustainment operations.

Context and Perspective

Management of items by their individual attributes is a key purpose of SIM. The relative importance of the functions associated with SIM depend upon the nature and mission of the organization.
Some attributes change constantly (such as accumulated hours of use); others remain constant (such as pedigree data). Attributes are collected throughout an item’s life cycle based on specific management requirements. Figure 1 depicts this relationship. It also depicts SIM as an integrated element of other materiel readiness and cost reduction initiatives.
Figure 1. Attributes that Enable SIM
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As depicted in Figure 1, an objective of SIM is to provide relevant data about the defining attributes of an item in order to improve the effectiveness and efficiency of DoD design, manufacturing, procurement, maintenance, and logistics operations. Improvements are the driving purpose of RCM, CBM+, Total Lifecycle System Management (TLCSM), and other materiel readiness programs and initiatives. As a consequence of these programs, weapon system readiness, reliability, and safety should increase; the cost of ownership should be lower because of enhanced and more efficient sustainment operations.
By initiating SIM, DoD will enable other materiel readiness and maintenance programs, as illustrated in Figure 2. IUID expands the spectrum of parts, items, and systems that can be entered into SIM programs for the purpose of TLCSM, which provides best readiness at best cost. 
Figure 2. Best Readiness at Best Cost
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Functional Performance and Metrics

Any BCA should discuss the performance metrics used to assess the relative merit of the alternatives considered. As with any BCA, the metrics used to assess the alternatives generally fall into one of four classes. These four classes of performance measures are used in both functional and economic analyses within the DoD:

· An outcome measure assesses actual results, effects, or impacts of a program activity compared to its intended purpose. An example is logistics response time.

· An output measure describes goods or services produced and the actual level of activity recorded or effort realized. Examples include numbers of vehicles repaired or direct labor hours worked.

· An efficiency measure is the ratio of outputs to inputs. Examples include cost per unit of usage and logistics footprint.

· An effectiveness measure identifies critical characteristics of the output that meet customer requirements. Examples include operational availability and mission reliability.

In many cases, direct or first-order benefits may be more than sufficient to justify the implementation costs for SIM. In some cases, however, indirect or second-order benefits must be considered to capture all likely benefits and avoid shortchanging an alternative.

Key Assumptions

Assumptions constitute a critical element of the boundaries of the SIM BCA. Not everything included in the analysis is known. SIM BCAs, like any future analysis, address future periods and conditions. As much as we utilize data to forecast future conditions, any future datum or condition is subject to change. Assumptions allow us to logically portray reasonable expectations of future circumstances.
Examples of assumptions include future workload levels and operating tempo, estimated useful life of the system, timeframe within which the alternatives are compared, and expected funding and resource levels. Reviewers of a BCA understand that these are forecasts not facts, and they examine the assumptions only to ensure they are “reasonable and feasible”.

For the purposes of a SIM BCA, assume the following:

· Services will implement enterprise resource planning (ERP) solutions. No additional costs should be associated with an ERP deployment that accommodates SIM because most commercial off-the-shelf ERP solutions can recognize unique item identifiers and provide data tied to those identifiers.

· UID implementation applies to both newly acquired items and tangible legacy personal property items in inventory and in operational use, including government-furnished property. Therefore, the cost of marking items does not necessarily apply to the implementation of SIM. Marking cost need only apply to items marked expressly for the purpose of SIM.  Marking costs for items not included in SIM Plans should not be included in the BCA.
· To avoid double counting of cost savings, assume the savings associated with improved asset visibility and financial management have already been captured elsewhere. This BCA should focus on the benefits of SIM within the realm of maintenance and materiel readiness management.

As-Is Business Process

The “as-is” (or status quo) business process describes the existing situation. In the case of SIM, only a limited number of SIM programs are in place today. Ongoing efforts through UID to mark selected items with a unique item identifier (UII) will 
facilitate SIM but do not guarantee its implementation. UID is only an enabler; an organized and methodical plan for SIM must consider and guide the continued application of IUID in order to extract optimal benefits.  In any case, you must adequately describe the status quo in order to

· orient the reviewer to the current and future environments, and
· fully bound the scope of information upon which alternatives will be developed and evaluated.

In describing the “as-is” versus the “to-be” environments, a SIM BCA should consider the four possible states of implementation relative to a population of like items and assets. These states are simply described as none, IUID only, SNT, or SIM:

· None. No existing requirement for or application of IUID as an element of unique asset tracking.

· IUID only. IUID is present or required for the purpose of asset tracking and/or valuation. There are no assignments of specific attributes.
· SNT. Existing SNT requirements and procedures are applicable but without IUID or an expandable, enterprise wide attribute data management capability.
· SIM. SIM exists or is required and the items are explicitly managed according to specific attributes relative to an IUID within pertinent processes.
Categorization by state provides an expeditious means to quickly separate and discuss items by the level of effort needed to integrate SIM into their lifecycle processes. An item that is currently categorized as “none” in its as-is environment but placed into a SIM state for its to-be environment may require greater effort and consideration than an item progressing from an SNT state and moving to SIM.
Initiatives Considered

It is likely that a SIM BCA will identify several ideas or initiatives for improvement. Initiatives can vary in size and scope. Each initiative included in the business case should be described in sufficient detail for the reader to understand what will be done and the outcomes that will likely be achieved.

It is important to emphasize the cross-cutting nature of the SIM initiative. SIM programs should consider possible impacts upon and necessary changes to the following areas:

· Acquisition programs. Planning must occur in the early phases of the acquisition life cycle to maximize the potential benefits of SIM.

· Legacy sustainment programs. Selection of populations to be managed serially should be based on the potential magnitude of benefits to DoD maintenance operations.

· Information systems development. Emerging, developing, or planned maintenance automated information systems should address SIM program policy, goals, and objectives. Maintenance program performance criteria define the minimum data required to be captured, reported, and analyzed.

· Institutional training development. Training will be necessary to ensure DoD personnel are aware of SIM and incorporate it into their work as appropriate.

· Operational doctrine development. SIM may likewise require changes in supply, maintenance, and transportation operations to achieve full benefits. Doctrine must keep up with these changes to ensure common understanding, standardization, and operational cohesion.

Alternatives Considered

After feasible and potentially beneficial initiatives are identified and described, they should be packaged into alternative courses of action. The military services should analyze combinations of initiatives to address each strategic goal. Combine logical packages of initiatives that work well together or portfolios of initiatives with common objectives or goals to form alternatives.
An alternative course of action should consist of the following elements:

· Specific population of select items (parts, components, and/or end items) to be serially managed

· Specific attributes of the select population that will be tracked

· Data that will be collected about these specific attributes

· Purpose or purposes to which the data collected will be used

· Where, when, and how the information for the reengineered business process or processes will be collected

· Timing for the implementation of the SIM project.
Discussion of Alternatives

In this section, you should discuss the various alternatives in terms of functions, performance, technical architecture, projected costs and benefits, and risk.

Functional Process Description

Functional analysis is about what is done. This subsection should describe significant inputs, outputs, and outcomes involved in executing the re-engineered process. Pay attention to actions that will eliminate or reduce waste in the form of excess or delay.

Performance Impact and Metrics

Compare projected performance with baseline performance. At this level, we are talking about how well each alternative will meet program requirements, strategic goals, expected outcomes, and expected efficiencies.

For example, accurate monitoring of the use of an item could move item management and maintenance management efforts from the commodity or NSN level down to the individual serialized component level. This allows the introduction of prototype efforts into a SIM component, and comparison data can be collected and analyzed to compare and contrast results. Adding the appropriate automated information technology (AIT) beyond the required IUID may reduce additional manual data input (and the associated input errors) and can greatly facilitate the collection of supplementary unique item data.

Technical Architecture

It is important to develop a clear picture of how a new technology will help achieve the organization’s goals and objectives, what activities the technology will affect, and how the technology blends with other implementations.

The emphasis is not on how the new technology works. Rather, discuss how the new technology will affect the organization’s activities in a way that increases benefits or reduces costs. 
Projected Costs and Benefits

A clear delineation of the analysis method—the cost elements and the rationale for their inclusion—ensures the alternatives will be compared fairly and the most pertinent cost data will lead to a best-value decision. 

The concept of total ownership cost (TOC) should be applied. TOC accounts for both the initial investment costs of reengineering a business process and all operating costs that go into making the process effective and efficient on a daily basis.

· Recurring and non-recurring costs. Non-recurring costs measure the investment dollars needed to achieve a particular capability or milestone. They are often one-time costs or costs that occur infrequently and intermittently. SIM programs will likely require up-front funding to achieve downstream returns on these investments.

Recurring costs are incurred on a continuing annual basis to support an alternative. Such costs can often be grouped into such categories as training, software upgrades, or labor costs to input and analyze SIM data.

· Expected benefits. Operational benefits are improvements in the outcome, output, and effectiveness relative to the status quo; they are a result of the alternative. For example, automated data capture may reduce errors and improve the quality of the collected data. As another example, improved bad actor identification may improve safety. Appendix B of this document enumerates other potential SIM benefits.
Cost savings and cost avoidances fall under expected benefits.
· Cost savings include the savings that will result in a direct budget reduction for operations and support costs between the status quo and the SIM alternative. Cost savings might include a reduction in personnel, fewer purchases of commodities or services, and reduced transportation and facilities costs.

· Cost avoidances are anticipated future investment costs that do not have to be budgeted.

· Sunk costs and realized benefits. Sunk costs and realized benefits are not included in a comparison of alternatives.
 
Risk Assessment

Risk analysis is composed of identifying two characteristics of an uncertain event:

· What is the likelihood that the event will occur?

· What is the impact to your analysis if it does occur?
Conduct risk analysis in accordance with The Risk Management Guide for DoD Acquisition.
 A BCA risk analysis should include any areas or processes that may significantly affect the SIM program and provide an assessment of their likelihood and potential impact.

Comparison of As-Is Environment and Alternatives

In this section, SIM alternatives are compared to the status quo and ranked according to net present value. In addition, a sensitivity analysis is performed to examine the effects of any uncertainty.

Functional Comparison
A functional comparison describes how each SIM alternative performances vis-à-vis the status quo. Note differences between each alternative and the baseline and among the various reengineered business processes.

Performance Comparison
Show expected performance improvements that are in line with changes put into place by different initiatives. Present a straightforward picture of expected performance and how it compares across the range of alternatives considered in the business case analysis. 
Cost and Benefit Comparison
Focus on how the alternatives use scarce resources to achieve results. A graph of investment costs, operating costs, and expected benefits for the baseline and each alternative should be provided. The costs and benefits of each alternative should be compared against the status quo, and the alternatives should be ranked according to their net present value.

Sensitivity Analysis
Sensitivity analysis asks the question, “What if the assumptions change?” It involves evaluating the variability of an alternative’s cost, benefit, and risk with respect to a change in specific factors. The objective is to determine which factors have the greatest impact (positive or negative) on the evaluation of the alternative.

Group your assumptions or input factors into two categories:

· Those that are completely outside your control, such as rate of inflation, acts of war, or changes in government regulations.

· Those that you can influence to some degree, such as personnel skill levels, completion of related projects, or achieving cost control goals.

Conclusions and Recommendations

Conclusions

State your results in positive terms, focusing on the most convincing elements of your analysis that support your recommendations.

· Conclusions should state your case succinctly, but completely, and draw upon supporting evidence and analysis from the previous sections. Effective conclusions are organized around the objectives stated in the beginning of the BCA.

· Your conclusions should demonstrate that you did a good job of collecting data, applied the proper methods to assess quantitative criteria, and correctly considered subjective or qualitative criteria—all of which clearly lead to the best-value alternative.
· Also, now is the time to clarify and explain any surprising or unexpected results—anything from the analysis that could be misinterpreted. In other words, be sure to tie up any “loose ends” from previous BCA sections.

Recommendations

An excellent recommendations section leaves no doubt in the reader’s mind that you objectively reached an unbiased and supportable conclusion, and have recommended the best-value SIM program among all feasible alternatives that were evaluated. 
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Appendix A. BCA Outline

The following outline is generally consistent with BCA approaches used throughout the DoD logistics community.
· Executive summary
· Answer to the question, “So What?”
· Approach and methods used in BCA

· Most important conclusions and recommendations of the BCA

· Boundaries of the business case
· Goals and vision
· Context and perspective
· Functional performance and metrics
· Key assumptions
· As-is business process
· Initiatives considered
· Alternatives considered
· Discussion of alternatives
· Alternative 1

· Functional process description
· Performance impact and metrics
· Technical architecture
· Projected costs and benefits
· Risk assessment

· Alternatives 2 to alternative n (same format as Alternative 1)

· Comparison of status quo and alternatives
· Functional
comparison
· Performance comparison
· Costs, benefits, and net present value comparison
· Sensitivity analysis
· Conclusions and recommendations
· Conclusions

· Recommendations.
Appendix B. Potential SIM Benefits

This appendix presents the benefits that may accrue as the result of a serialized item management (SIM) implementation. The benefits are not described in terms of where they appear within a military service enterprise, as this is will vary based on organization, existing infrastructure, program capabilities, and critical interests.
This listing of potential benefits is not all-inclusive, as the challenges and opportunities faced by the military services include aspects that are unique; aspects of a SIM implementation are more universal. This appendix is a jumping-off point for consideration and more detailed analysis. It will guide the definition of the value pools set in the context of IUID (item-unique identification) -enabled SIM, which is facilitated by advanced information systems and maintenance management methods.
While IUID is inextricably linked to SIM, to pursue benefits, the focus should remain on SIM and not on IUID independent of SIM. Not all IUID items will be SIM items; however, all SIM items should have an IUID. While this blurs the line between what is a benefit of SIM and its technology enabler of IUID, it is an important distinction that must be considered when conducting an analysis.
There will be many different levels of SIM, as each population of items and systems will require association to and the collection of different attributes. If the management of a SIM item only necessitates recording its location and accountability history, then the application of IUID becomes a valid and appropriate benefit and should be considered.
Accurate Item Identification
A machine-readable, two-dimensional (2-D) data matrix reduces the chances for misidentification of an item or not being able to identify the item at all—even when the item becomes separated from its paperwork. As SIM programs mature, there may be a corresponding increase in the amount of data captured and then shared across multiple automated information systems—adding to the importance of having the ability to accurately identify and link particular data to a uniquely identified item. Updating data regarding the condition code of items with unique identifiers also reduces the chances of reusing condemned items—either accidentally or as a result of condemned items being resold to the government after salvage or purchase through defense reutilization and marketing channels.
Asset Accountability and Visibility
Whether through the use of a data interface or by manually posting information to a database, the presence of a unique item identifier (UII) increases the ability to maintain asset accountability and visibility. The same criteria that make items candidates for SIM—high dollar value, criticality, high demand—make these items the focal point of efforts to increase accountability and visibility. IUID can increase the chance the military services have reliable information regarding the receipt and location of reportable SIM inventory at the unique item level down to the actual point of use. Having centralized visibility of assets by location, quantity, condition, dollar value, and their relevant unique attributes (such as current configuration or performance history) is important for making informed decisions on funding, identifying excess and obsolete items, and determining costs of programs that use these assets. SIM visibility will allow for better forecasting of spare parts and maintenance or repair requirements as well as identifying excess inventory for potential redistribution or disposal. The increased use of machine readable code for the purpose of IUID-enabled SIM creates the potential for near real-time asset accountability and visibility at the unique item level. This increases the flexibility and responsiveness to warfighter requirements.
Asset Valuation
In addition to the benefits derived from accurate accountability and visibility of SIM assets, the value of these assets can be captured and accurately recorded for use in financial management systems. By knowing the original cost, repair costs, and other cost attributes for a unique item, something other than averages or the latest acquisition cost can be used for asset valuation purposes. It is in this context that SIM becomes the vanguard to address asset value according to other Total Life Cycle System Management (TLCSM) metrics, or by establishing the usable life remaining in time-managed components as an element of value—according to readiness measures as applied to strategic mission planning. Examples of TLCSM metrics are operational performance ratings applied to individual components, active warranty terms, and reliability factors.
Automated Data Capture
Past maintenance and malfunction codes can provide item managers with data they need to predict cost drivers and identify true mean-time between failure statistics. This, in turn, provides information needed for asset management, demand planning, and supply chain management. Scanning a serialized item with a unique identifier (created using AIT, or automated information technology) can reduce the error rates typically found when entering data manually. It will also reduce the costs associated with any necessary error corrections.
As a SIM program matures, more and more data elements become essential for asset management, demand planning, and supply chain management. With the introduction of enterprise resource planning (ERP) solutions, inputted data is shared across the solution—far more than in today’s legacy systems—so the importance of accurate data input increases exponentially. Maximum use of automation to capture information from the machine-readable code embedded in 2‑D data matrices and from automated relational data associations by IUID within an information system will enable those tasked with data entry to do more with less—more data captured faster, with substantially better accuracy.
Bad Actor Identification and Management
IUID-enabled SIM assists in the identification of bad actors and also captures mortality data for use in reengineering efforts. The ability to flag specific items with frequent repair actions, or those that consume a disproportionate number of resources, ensures the appropriate analysis is conducted and corrective actions are taken. A review of historical data can identify more serious quality assurance issues that affect a particular component and can minimize negative affects on readiness. When quality issues can be isolated to a certain segment of the repair process, identifying items (by IUID) that need to be segregated is preferable to freezing all output from that facility. In the commercial sector, many product recalls are done for a particular range of serial numbers or specific lots. Since these numbers become SIM attributes and can be associated to an IUID, it minimizes the impact compared with having to recall an entire product line.

Carcass Loss Reductions
Owning units receive credit for turning in depot-level reparables to the supply system once the carcass has been received at the source of repair. Missing paperwork contributes to a unit failing to receive credit for turn-in of a carcass. Because manual systems that track carcasses are labor intensive and slow, losses of items of lower dollar threshold are often written off. IUID provides the opportunity to link the carcass to an owning unit and relevant associated data, such as specific fault data, repair history, and warranty terms, to ensure appropriate turn-in credit is received. Automating this process by establishing triggers that update the financial and carcass tracking systems as items transit the retrograde pipeline can further streamline the induction and repair process, reduce administrative costs, and improve timeliness of processing turn-in credits. When losses do occur, more of these losses can be investigated with the manpower savings created through a more efficient and automated carcass tracking system or process. An additional benefit is SIM keeps carcasses that are missing paperwork moving through the retrograde pipeline and into the maintenance process because the information is easily retrieved through association of SIM data to an IUID. This reduces frustrated cargo because items without paperwork are often set aside to await identification and at some point may become candidates for disposal.
Condition-Based Maintenance+ Support
CBM+ is the application and integration of appropriate processes, technologies, and knowledge-based capabilities to improve the reliability and maintenance effectiveness of DoD systems and components. CBM+ includes maintenance processes and capabilities derived, in large part, from the real-time assessment of weapon systems’ conditions obtained from embedded sensors or external tests and measurements. A goal of CBM+ is to perform maintenance at pre-determined trigger events instead of at unscheduled events. A trigger event can be physical evidence (provided by either inspection or diagnostic technology) of an impending failure, or it can be operating hours completed, elapsed calendar days, or some other periodic situation (i.e., classical scheduled maintenance). Detailed usage and repair data captured for items as part of a SIM program directly supports condition based maintenance efforts. Collection of failure and fault data helps to determine trigger events and establish when components should be replaced. High-cost or high-failure-rate parts become candidates for efforts that improve reliability and reduce total ownership cost. Visibility of performance and failure data also permits the timely establishment or revision of training programs to mitigate emerging negative maintenance trends.
Configuration Management
A UII enables the identification and documentation of the physical and functional characteristics of an item, documentation of changes to an item, and preservation of parent-child relationships between a system and its components and sub-assemblies. As components are separated from the parent system and sent to support shops for repair, an IUID can link the item to the right technical repair documentation, repair parts lists, software version, and other key data elements. Losing visibility of assets that are procured in support of a specific type/model/series requirement and later installed in a different (often older model) system can result in additional hardware purchases, which may increase costs and inventory unnecessarily. Using SIM, required modification work orders and modifications can be tailored and tracked to a specific component. Getting the right repairs done the first time circumvents costly and time-consuming rework. The various components and subassemblies for a particular system can also be tracked and intensively managed through the repair process to reintegrate into the parent system to meet production schedules. In addition, specific replacement parts can be ordered based on the known configuration of the respective system, subsystem, or component and any specific performance characteristics and criteria needed.
Continuous Process Improvement Efforts

Capturing detailed information on maintenance actions, movement of assets, time spent at a particular repair station for uniquely identified SIM items supports Lean Six Sigma and other continuous process improvement efforts. Increasing the use of automated data capture in place of manual input can streamline the data input requirements for time studies and increase the data accuracy. Spending less time on data entry equates to more time for analysis and for developing solutions.
Contract Repair Visibility
Maintaining the visibility of items that are sent to contractors for repair is critical aspect when safeguarding SIM-enabled material shipped to contractors. Accounting for any changes in the attributes of SIM items is equally critical for TLCSM. In-transit visibility of shipments, accountability of unique assets and their associated attributes while in the hands of contractors, and the ability to capture parts requirements can improve item management and availability. An effective SIM program should give maintenance managers the visibility of parts requirements for items repaired in a contractor facility and support forecasting and demand planning efforts. Also, tracking the change in attributes of SIM items repaired by contract sources will provide insight as to the performance and effectiveness of contracted services.
Correct Troubleshooting and Repair Procedures
There often is a lag in getting the latest update to technical manuals, troubleshooting procedures, and repair parts lists to those who need the information. Outdated information can result in poor quality, rework, and the ordering of wrong parts—all of which can increase repair costs and repair cycle time. Linking a SIM item electronically to those assigned the mission of configuration control can help ensure that the correct troubleshooting and repair procedures are followed for that unique item. Access to a central SIM item database that contains modification and repair history enables accurate tracking of compliance to technical directives and other required upgrades and modifications.
Data Collection
The ability to collect and analyze data at the individual component level supports a number of efforts that are focused on reducing the requirements for maintenance and efforts to reduce maintenance cycle times: reliability-centered maintenance, condition-based maintenance, and continuous improvement efforts. Maximizing the use of automated data collection will help reduce data inaccuracies associated with time-consuming manual data entry. The goal should be to identify data elements that best support SIM-enabled TLCSM program objectives and to collect only that data. Costs associated with unnecessary data collection will offset some of the potential savings associated with SIM; therefore, collecting data without regard for its intended use should be avoided.
Disposal Management
Disposal or resale of an item often is the last step in the life-cycle of an item. Accurate data on SIM items that are in-transit or on-hand at the disposal office can help reduce the risk of theft, reduce the inadvertent sale of military technology, and allow for increased reutilization of items that have been identified for disposal. The IUID can also provide links to demilitarization requirements and hazardous material precautions, ensuring that those responsible for disposal actions comply with applicable security and environmental considerations. Buyers who have access to repair history and other SIM details regarding an asset are more likely to pay more for the item, thus increasing revenue for the Defense Reutilization and Marketing Service. From an accountability and financial management perspective, dropping these assets from the inventory, transferring ownership, and adjusting the value of the inventory are all important to maintaining accurate records of the DoD equipment inventory.

Domain Integration
SIM has the potential to provide key data that can be used in multiple functional areas, including acquisition, supply, maintenance, transportation, and financial management. Databases do not have to be linked or integrated, but they do need to have a common denominator. The IUID is that common denominator—similar to the way an individual’s social security number is used to check financial databases, police records, and employment records. Although desirable from an efficiency perspective, relational data used for SIM purposes does not need to reside in one database or use any one standard data structure. Linking SIM data to sources that have authority and a need to know places responsibility for data interface, transfer, and structure onto those entities. However, IT systems and SIM programs should evolve to create data commonality whenever possible in order to optimize and maximize benefits.

Excess Inventory Reduction
SIM can provide item managers with accurate visibility of unique assets and can help improving the timeliness of management decisions, thus reducing the costs associated with the storage, movement, and repair of excess inventory. Lack of in-transit visibility contributes to excessive safety levels and just-in-case inventory. Likewise the absence of supported system modification data leads to unnecessary management of obsolete or incompatible inventories. The detailed SIM data tied to a uniquely identified item can also assist in right-sizing inventories and prioritizing the items to eliminate first. This information should also help in streamlining the process of obtaining disposition instructions from item managers.
Inventory: Spare Parts Management
The added information and improved accuracy that is available through SIM can reduce overall inventory requirements. The ability to centralize visibility of assets by location, quantity, condition, dollar value, and unique attributes is an important when making informed decisions on funding, identifying excess and obsolete items, and determining costs of programs that use these assets. Supply chain visibility improvements can include having the specific repair history and characteristics of an item at the IUID level of detail—this is often critical for configuration management and in identifying items that require modifications or upgrades. The ability to more accurately track items as they move through the repair process supports just-in-time delivery of required spare parts, earlier identification of increases in washout rates, identification of repair bottlenecks, and earlier identification of unanticipated increases in demand for repair parts.
Inventory: Warehouse Practices
IUID will reduce the time spent in conducting physical inventories and reduce manual data entry errors. The ability to accurately identify SIM items in terms of their attributes (e.g., condition code, project code, and other characteristics) may allow more consolidation of items that currently are segregated. The machine-readable, 2-D data matrix can also reduce the need to fill out certain fields on paperwork that accompanies components that are placed in inventory and facilitates improved issue, transfer, inventory, and receipt processes.

Maintenance History
SIM components require detailed maintenance records that are often either kept manually or involve a manual input into a database. Lack of maintenance history can mean recreating records manually or costly replacement or rework. The presence of an IUID combined with increased use of AIT for data capture can virtually assure the availability of maintenance histories and eliminate those costs associated with missing maintenance records.
Mortality Data and Actual Cost to Repair
Linking all costs associated with the repair process—parts, material, and labor—provides managers with the mortality data they need to more accurately determine parts requirements and costs to repair SIM items. Increased visibility of where unserviceable assets are in the retrograde process and near-real-time feedback on when items in the SIM program fail are additional enablers that managers will have at their disposal. All of these tools should allow better material planning and forecasting and reduced levels of inventory; all contribute to reduced costs.
Quality Improvements
Managing SIM items at the individual component level should provide more information about the repair of the component that can help in addressing quality issues. A detailed audit trail provides the opportunity to do root cause analysis to more accurately pinpoint the source of a quality issue and take necessary corrective actions. In addition, the access to data tied to a unique item identifier reduces rework and errors associated with incorrect technical data and configuration issues associated with the wrong parent-child relationship between a system and its components and subassemblies.

Reliability Tracking and Improvements
The ability to capture usage data, failure data, and repair data for an individual SIM components or subassemblies will provide accurate information regarding mean-time-between-failure and mean-time-to-repair. Identifying high cost drivers, high failure rate parts, and factors that drive repair cycle times allow engineers, continuous process improvement specialists, and others to focus their efforts on improving reliability and maintainability of weapon systems.
Retrograde Tracking Improvements
As in-transit visibility efforts continue, the presence of an IUID provides an additional level of detail that supports the maintenance process for SIM items. Knowing the usage and maintenance history for an item that is in the retrograde pipeline enables a level of planning that is not possible when visibility is at the NSN level of detail. This provides the potential to anticipate specific parts and material requirements for that item and synchronize the arrival of required parts requirements with the arrival and induction of the unserviceable component.
Source of Repair: Cost and Performance Comparisons
The ability to measure maintenance actions for a unique asset opens up a new set of performance measurements that are not currently available. Comparisons of each aspect of the maintenance process are possible using SIM and IUID. SIM provides a drill-down capability beyond the commodity or NSN level. Events can be tracked and feedback can be provided At each step, from when an IUID component breaks until it is repaired and installed on a system. Item identification accuracy, enhancements in readiness reporting, and the near-real-time exchange of information between the source of repair and item managers can all yield savings and improvements in reliability and availability. Comparison of repair cycle times and cost to repair at different sources of repair can help determine bottlenecks, candidates for continuous process improvement, and shifting of maintenance work between sources of repair.

Source of Repair: Where to Repair
The unique characteristics of a SIM item often determine the way that item is handled once it fails to function. Is the item under warranty? Is it a bad actor that needs to be identified as such to a source of repair? Is it an item that has exceeded its life expectancy and is therefore a candidate for disposal? Who is the most appropriate source of repair? The ability to answer these questions at the point of failure minimizes misrouting or extra handling. The presence of an IUID-enabled SIM program provides the means to get these and other questions answered correctly.
Warranty Identification and Management
IUID tracking is a key element in determining whether an item is still under vendor warranty. Enterprise-wide visibility of SIM items that are under warranty increases the repair of items under a warranty agreement instead of having the service repair these items. It also allows items under warranty to be issued from inventory ahead of items not under warranty to derive any remaining warranty benefits. At the field level, an effective warranty program should help identify those items that are currently under warranty and provide procedures on how and where to turn-in items for repair. From an item management perspective, accurate SIM data on frequency of warranty repairs can help in making effective decisions about which items should be purchased with or without a warranty.

Work In Progress Management
From the time weapons systems are inducted into the maintenance process at an activity until repairs are completed, the system and its various components and subassemblies are considered work in process (WIP). The requirement to track components as they move through the support shops, accurately identify and retrieve items that are stored, and synchronize the completion of components for reintegration into the system (parent-child relationships) are production control challenges in any organization. Linking IUID items to the overall production schedule and providing visibility to users at all levels allows for effective scheduling of resources and facilitates the accurate collection of attribute data needed for SIM programs.


Appendix C. Abbreviations
	AIT
	automated information technology

	BCA
	business case analysis

	CBM
	condition-based maintenance

	COTS
	commercial off-the-shelf

	DODD
	DoD directive

	DODI
	DoD instruction

	ERP
	enterprise resource planning

	IT
	information technology

	IUID
	item-unique identification

	NSN
	national stock number

	RCM
	reliability centered maintenance

	ROI
	return on investment

	SIM
	serialized item management

	SNT
	serial number tracking

	TLCSM
	total life cycle system management

	TOC
	total ownership cost

	UID
	unique identification 

	UII
	unique item identifier

	WIP
	work in process

	USD(AT&L)
	Under Secretary of Defense for Acquisition Technology and Logistics
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� Ibid., p. 3.


� Attributes can be any quantifiable measure of performance, time, space, composition, environment, pedigree, and cost, or other definable datum such as historical, contractual, or ownership information associations.  


� Op cit., Business Case Model, p. 9.


� USD(C), Economic Analysis for Decisionmaking, DODI 7041.3, November 7, 1995, p. 10.


� Defense Acquisition University, Risk Management Guide for DoD Acquisition Fifth Edition (Version 2.0), June 2003.


� See DODI 7041.3 for details.
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