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1. Introduction

When in the course of transforming of a Depot Maintenance Base (DMB) to include modern lean and/or cellular manufacturing processes and concepts, the question arises: is the government contracting for a “service” or a “product”. The issue is important and gets complicated when the answer is linked to the “colors of money”, the obligation and disbursement of the funds in the execution of a contract to perform the transformation. There can be concern over whether the money should be 3038, 3010 or 3400 funds. It becomes important if the type of contract and funds don’t match.  The DMB may need to change the contract type or want to ask for the correct type of funds.  

To guide the decision, what follows are the definitions from the American Heritage Dictionary of the English Language, 4th Edition:

Product: “A direct result, consequence.” “Something produced by human or mechanical effort.”

Service: “Assistance, help.” “Installation, maintenance, or repairs provided or guaranteed by a dealer or manufacturer.”

2. Arguments for a “Product” Type of Contract

1. From the supplements to various federal regulations, the definition of an “end item” establishes that an end item or “product” must include supporting elements, such as spares, technical manuals, and maintenance plans. A major weapon system, its subsystems, and its support elements are all “end items”. These end-items are designed and produced using a systems engineering process. A review of both the published literature and industry standards on systems engineering, support the above definition. This literature review is summarized below. 

2. The definition of a product, and the criteria guidelines for an acquisition contract, are listed in Section 5 of MIL-HDBK-61A. The relevant sections of this handbook are also summarized below.

2.1 Published Literature on Production Systems

A review of the literature has revealed that a production system design incorporates numerous research disciplines, including systems engineering.  In this section, a summary of various definitions of a system and a production system conclude that a transformation of a Depot Maintenance Base yields a product, not a service.

2.1.1 Definition of a System

In the literature, a system is defined as a combination of elements with definite relationships between the elements to behave as a whole. A number of authors defined a system in their own way, but the main idea seems to be the same. Some examples of different system definitions are:

• Bruns [1988] defines a system as a set of elements embodying specific characteristics. Between the elements are relationships representing the functional connections of the elements. A system has a defined boundary to its environment and all elements exist within this boundary. Each element itself might be a subsystem. An open system has inputs from and/or outputs to the environment through the system’s boundary. A dynamic system changes its status with the time. The purpose of a system is to achieve defined goals.

• Blanchard and Fabrycky [1998] define a system as a set of interrelated components working together toward some common objectives or purpose. According to them, systems are composed of components, attributes, and relationships [Blanchard and Fabrycky, 1998, pp. 2].

• Wu [2000] defines a system as a collection of components that are interrelated in an organized way and co-operate towards the accomplishment of certain logical and purposeful ends.

• Hitomi [1996, 1971] claims that a system has four basic attributes: assemblage, relationship, goal-seeking, and adaptability to environment. He provides four essential definitions of systems: abstract (or basic) definition, structural (or static) definition, transformational (or functional) definition, and procedural (or dynamic) definition [Hitomi 1996, 1975].

Considering most of the system definitions cover more or less the same characteristics, a good working definition of a “system” is:

“A system is defined as an assemblage of interrelated components working together towards the accomplishment of certain goals.”

2.1.2 Definition of a Production System

Different authors propose different definitions of a production system according to their experience and perspective (see [Arinez 2000, pp. 27]). Some of the definitions are:

• Wu [2000, pp.25] defines a production system as, “the collection of physical

resources within the system, whether directly involved with the actual transformation and/or distribution of materials or as part of the supporting infrastructure, the collection of human resources, and the collection of controlling and information system resources.” Accordingly, production represents “the conversion of a design into a finished product. This involves a series of value-adding, interrelated activities and operations such as the design, materials selection, planning, production, quality assurance, management, marketing and distributing activities, devoted to the transformation of raw materials into marketable goods [Wu 1994].

• Cochran and Lima [1998] define a manufacturing system as, “a subset of the production system – is the arrangement and operation of elements (machines, tools, material, people and information) to produce a value-added physical, informational or service product whose success and cost is characterized by the measurable parameters of the system design.”

• Gershwin [1994] defines a production system as, “a set of machines, transportation elements, computers, storage buffers, people, and other items that are used together for manufacturing.” He defines production as “the transformation of material into something useful and portable.”

• Chryssolouris [1992] defines a production system as, “a combination of humans, machinery, and equipment that are bound by a common material and information flow.”

There are common elements among the definitions found in the literature [Linck 2001]. The objective of a production system is to produce a valuable good by transforming input materials through processing them. The elements of production systems are resources that are necessary for this transformation such as people, equipment, material, and information. The relationships between the system elements are defined by material and information flows through the system and the relationships represent the organization of the system. The boundary of the production system, however, varies depending on the definitions.  Cochran [1994] distinguishes production systems to include the manufacturing system along with other enterprise functions such as marketing, finance, supply chain management, and product development [Cochran 1994]. 

The working definition of a “production system” is:

“A production system is the arrangement and operation of elements (machines, tools, material, people and information) that are related to each other to produce a valuable or useful product.”
2.2 Industry Standards on Production Systems

The following standards (principles) are taken from the EIA (Electronics Industry Association) Standard 649 Product Identification documents.

2.2.1 Product Information

Principle 9 of EIA Standard 649: Configuration documentation defines the functional, performance, and physical attributes of a product. Other product information is derived from configuration documentation.

Figure 2 illustrates the generic categories of product information and how they relate. The two major sets of information are configuration documentation and operational information. Only product information necessary for control and correlation of product attributes is included in the product’s configuration documentation. Configuration documentation, the product’s defining documentation, defines a product’s performance, functional, and physical attributes. It consists of:

· Requirements documentation: defining the performance (capabilities) and functional boundaries of the product and its physical and functional interfaces. Definition of boundaries and interfaces reflect the end-use of the product to satisfy performance requirements and include product test, product servicing and support considerations. The major components of a complex product are defined by distributing (allocating) product attributes to the components. Requirements documents are typically in the form of specifications and interface documents. Statements that define product requirement attributes include a parameter, a value for the parameter, a tolerance on the value, and a level of confidence (e.g., verification method).

· Design documentation: defining the physical and functional attributes necessary to completely define the design details of the product implementing the specified requirements. Examples of design documentation are engineering drawings and parts lists (see ASME Y14.24M and Y14.34M.), and software design documents.
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Operational information, as well as build and test information, is derived from the configuration documentation. It includes information necessary to use and operate the product (e.g., operating procedures) and other documentation necessary to service and maintain the product. Statements that describe product use are supported by, and consistent with, the statements defining the product’s attributes.

Each enterprise’s internal operating standards are based upon the intended end use(s) for their products throughout the product life cycle and delineate the appropriate configuration documentation and other product information to be provided. The entire set of selected product information is organized (i.e., grouped, categorized) to facilitate effective and efficient retrieval and maintenance. The product information is stated such that it is complete and usable whenever and wherever it is needed throughout the product’s life.

2.2.2 Product Structure

Principle 10: The product composition (i.e., relationship and quantity of parts that comprise the product) is determinable from its configuration documentation.

A product structure is a common technique for organizing the composition of a product. It is a representation of the breakdown hierarchy (i.e., product tree/pyramid) of a complex product, from the top down to the lowest level. Each level references associated configuration documentation (e.g., engineering drawings, bills of material, specifications, software requirements and design documents, and processes/procedures). The product structure shows the top-down relationships among the various parts that make up the product and the quantity of each. The product structure is complete when all parts and configuration documentation are included. The product structure is very useful in visualizing the relationships, in determining the level(s) at which to apply CM, and in evaluating the impact(s) of proposed changes to the product.

2.2.3 Product Identifiers

Principle 11: All products are assigned unique identifiers so that one product can be distinguished from other products; one configuration of a product can be distinguished from another; the source of a product can be determined; and the correct product information can be retrieved.

There are basically two levels of product and document identifiers: (1) the identifier level that is visible to an external customer or user of the product during the operational period, and (2) the level of identifiers of the product and its component parts that is internally necessary for the developing and manufacturing activity to manage the configuration during the definition, build, and operation phases. The customer needs identifiers of the product and all parts that can be ordered as spare, replacement, or accessory parts, and of any parts that have specific service life attributes (such as shelf life or limited period of operation) or specific warranties. The customer also needs unique identifiers for documents that reflect the configuration of the product to the same level. The developer needs all of that information plus the complete set of identifiers for all parts comprising the product, and their associated documents. Conventions for product identifiers vary by industry. However, the most commonly used identifier for a part, consists of a part number and a code representing the design activity/manufacturer/supplier. These elements are necessary for automated systems. A widely accepted practice is for the design document (engineering drawing) number to be the same as, or included within, the part number. The code and/or the supplier’s name and logo may appear on the part marking (e.g., nameplate, stamp, etch, silk-screen, etc.). Both normally appear in design documents.

2.3 Section 5 of MIL-HDBK-61A: Product Structure
Product Structure, also referred to as system architecture, refers to the identifiers, internal structure, and relationship of system components and associated configuration documentation. Product structure, derived from the functional analysis and allocation process of system engineering, may be depicted graphically as a tree structure or as an indentured listing.

As a program matures through its early phases, the systems engineering process produces the optimized functional and physical composition of the system architecture to the level that it is necessary for the Government to specify and control item performance. This is the lowest level at which the Configuration Items (CIs) are designated during the Engineering and Manufacturing Development Phase of the life cycle. Management tools, such as specification and drawing trees, and work breakdown structures are all views of the product structure that are directly relatable at the CI level.

3. Arguments for a “Service” Type of Contract

1. As the Department of Defense moves from contracting for deliverables defined by technical specifications to deliverables defined by performance specifications, one could argue that the DoD is moving steadily towards the acquisition of “services”.  The more reliance one places on a performance specification, the more likely it is that one is acquiring a service.  

2. Title 10 US Code, Section 2306 makes reference to DFARS 217.171, which describes the Maintenance, Repair, and Overhaul (MRO) of systems, such as aircraft, as a “service”.

3. In terms of specifications-compliant activities: at one end of the spec-compliant activity spectrum are products. These are explicitly and unambiguously defined by physical, electrical, electronic, digital, etc., criteria.  At the opposite end of the spec-compliant activity spectrum are services, in which one could say, “I don't care what it looks like as long as it meets the requirement.”  In between the two ends of the spectrum lie many spec-compliant activities in which one might say, “It looks something like this.”  It's that middle region where a lot of the turf issues arise.

4. If a deliverable is primarily experience, expertise, brainpower, knowledge, and skill, then what is being acquired is essentially a “service”.  However, this argument could be challenged by saying: “If that statement is true, the prime contractors for the F-22 and the JSF aircraft are providing their experience, expertise, brainpower, knowledge and skill. So, they are providing ‘services’ not ‘products’.  The PEO/SV at the Pentagon could and should take over those two key programs.” That is the trouble with “template” thinking.  No one in the Pentagon really thinks PEO/SV should take over either program, because they are products, not services.

