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Chapter 1

Introduction

Integrated Product and Process Development (IPPD) evolved in industry as an outgrowth of efforts such as Concurrent Engineering to improve customer satisfaction and competitiveness in a global economy.  In May 1995, consistent with the Department of Defense (DoD) efforts to implement best commercial practices, the Secretary of Defense directed “a fundamental change in the way the Department acquires goods and services.  The concepts of IPPD and Integrated Product Teams (IPTs) shall be applied throughout the acquisition process to the maximum extent practicable.”

During the summer of 1995, the Office of the Secretary of Defense (OSD) surveyed over 80 government and industry organizations regarding their IPPD policies and practices.  Using those survey results, OSD published the DoD Guide to Integrated Product and Process Development (Version 1.0), dated February 5, 1996 (hereinafter called the DoD Guide to IPPD).  The DoD Guide to IPPD was developed to provide a general understanding of DoD’s perspective on IPPD.

In March 1996, DoD published major rewrites of DoD Directive 5000.1, Defense Acquisition Directive, and DoD Instruction 5000.2 -- now DoD Regulation 5000.2-R, Mandatory Procedures for Major Defense Acquisition Programs (MDAPs) and Major Automated Information System (MAIS) Acquisition Programs.  The 5000.1 Directive states policies and principles for the management of all DoD acquisition programs and identifies the Department’s key acquisition officials and forums.  It repeats the Secretary of Defense’s dictum to implement IPPD and IPTs “to the maximum extent practicable.”  The 5000.2-R regulation describes the DoD acquisition process for MDAPs and MAIS acquisition programs incorporating IPPD principles.  It defines IPPD as --

A management technique that simultaneously integrates all essential acquisition activities through the use of multidisciplinary teams to optimize the design, manufacturing and supportability processes.  IPPD facilitates meeting cost and performance objectives from product concept through production, including field support.  One of the key IPPD tenets is multidisciplinary teamwork through Integrated Product Teams (IPTs).

This handbook expands upon the government and industry guidance provided in the DoD Guide to IPPD by providing suggestions and examples of specific ways to implement IPPD.  Like the DoD Guide to IPPD, it is non-directive.  It suggests solutions to difficulties that might be encountered in IPPD implementation and explains tools and techniques that can be used throughout a product’s life cycle.  It is not, however, an in-depth application manual for specific tools, nor does it attempt to cover all of the tools available -- only representative ones from many different categories.  The reader, once aware of such tools and their significance, can perform further research using the links (Internet World Wide Web URLs or addresses and phone numbers) that are included in this handbook as sources of additional or updated information.

This handbook also is not meant to be definitive on the new acquisition initiatives other than in their relationship to IPPD.  For example, much has been written on topics such as risk management and Cost as an Independent Variable (CAIV) that will not be repeated here.  However, links to additional information on these topics are provided.

This handbook cannot force the cultural change necessary to accomplish IPPD; this must be done through leadership from the highest levels of management.  What this handbook can do is suggest methods and specific tools that programs can utilize to implement IPPD.  For that reason, the text is interspersed with specific examples of tools and actual implementation examples from acquisition programs and industry.

1.1 -- Relevant Terms

IPPD -- In addition to the definition stated above, the DoD further defines IPPD as, “A management technique that integrates all acquisition activities starting with requirements definition through production, fielding/deployment and operational support in order to optimize the design, manufacturing, business and supportability processes.”  IPPD, as a multidisciplinary management technique, uses design tools such as modeling and simulation, teams, and best commercial practices to develop products and their related processes concurrently.

Integrated Product Teams -- An Integrated Product Team (IPT) is a multidisciplinary group of people who are collectively responsible for delivering a defined product or process.  The IPT is composed of people who plan, execute, and implement life-cycle decisions for the system being acquired.  It includes empowered representatives (stakeholders) from all of the functional areas involved with the product -- all who have a stake in the success of the program, such as design, manufacturing, test and evaluation (T&E), and logistics personnel, and, especially, the customer.  Because the activities relative to a system’s acquisition change and evolve over its life cycle, the roles of various IPTs and IPT members evolve.  When the team is dealing with an area that requires a specific expertise, the role of the member with that expertise will predominate; however, other team members’ input should be integrated into the overall life-cycle design of the product.  Some teams may assemble to address a specific problem and then become inactive or even disband after accomplishing their tasks.  The Boeing 777 experience supported the continuation of IPTs throughout the entire program acquisition.  Having IPT members with experience on the program was a primary factor in providing continuity, reducing the program’s overall schedule, and requiring minimal program training.

This handbook addresses program-level, or execution-level, IPTs.  Oversight IPTs -- Overarching IPTs (OIPTs) and Working-Level IPTs (WIPTs) -- are addressed in Rules of the Road:  A Guide for Leading Successful Integrated Product Teams.

Rules of the Road can be found at MACROBUTTON Linker Go ThereT2666529794
Systems Engineering -- Systems engineering is a problem-solving process used to translate operational needs and/or requirements into a well-engineered system solution.  It too is an interdisciplinary approach, although IPPD is broader because it includes not only engineers, technical specialists, and customers, but also business and financial analysts.  Systems engineering creates and verifies an integrated and life-cycle balanced set of system product and process solutions that satisfy stated customer needs.

Customer -- The IPPD approach is driven by the customer’s need.  The ultimate customer is the operational user of the system.  As discussed above, appropriate members of the user organization participate actively on development teams, working to optimize the fielded system’s ability to meet their requirements.

Stakeholders -- A stakeholder is an organization or functional activity that has a stake in the decision at hand or the outcome of the program.  The term stakeholder also is used for the empowered working-level representatives of that organization or functional activity that serve on IPTs.  As such, stakeholders are important decision makers.  They control the resources and collectively have the know-how to get the job done.  The term stakeholder is used throughout this handbook in both senses of the word, as appropriate.

Processes -- Three types of processes are referred to in this document.

1.
“Top level,” overarching processes such as Systems Engineering and Test and Evaluation.  These are commonly referred to as “functional,” and their operation is the responsibility of the traditional seats of functional power in an organization.  The functional organization of these processes establishes and ensures the effective application of a function’s governing, generic principles and practices.  The functional organizations are the keepers of technical purity for their function but do not individually control the IPPD approach.

2.
“Development” processes or processes that facilitate the making of a product.  These include the application and tailoring of the traditional functional disciplines with a home office, as well as processes that do not have a functional organization office, such as integration.  These processes are not delivered to the customer (although the results of their work are) and they are driven by the needs of the particular product being developed.  Examples include Integration, Production, Computer Support, and Modeling and Simulation.

3.
“Deliverable” processes that will actually be delivered to the customer in order to support the product, or perhaps the delivered process is the product.  Examples include the support, training, and maintenance processes.  As with development processes, it is reasonable to think of the deliverable processes as “products,” and deliverable processes such as these usually are assigned to an IPT.  Sometimes the processes are not actually delivered but implemented, e.g., total contractor support is not “delivered” to the government but is used or implemented by the end item user.

1.2 -- IPPD Tenets

The DoD Guide to IPPD lists 10 basic tenets for the implementation of IPPD.  For purposes of this document, the 10 tenets are grouped into the following main principles that will be stressed throughout this handbook.
1.2.1 -- Customer Focus

Customer focus is accomplished by including the customer in decision making and on multidisciplinary teams (Section 2.1.1 and Chapter 3).  Conducting tradeoff studies during the requirements definition and development processes also ensures that the design remains consistent with customer needs.  The specific tradeoff analysis process that is focused on reducing and controlling life-cycle cost, while meeting the customer needs, is called Cost as an Independent Variable (CAIV) (Sections 2.2.2 and 7.4).  Quality Function Deployment (QFD) (Section 2.2.2 and 7.1.1) is also an effective method for defining customer requirements.

1.2.2 -- Concurrent Development of Products and Processes

Concurrent development of products and processes refers to the simultaneous development of the deliverable product and all of the processes necessary to make the product (development processes) and to make that product work (deliverable processes).  These processes can significantly influence both the acquisition and life-cycle cost of the product.  Process examples include the manufacturing processes needed to fabricate the product, the logistics support processes needed to support the product, or, for a data collection system, the process to collect and disseminate the information gathered.  Emphasizing the design of these processes at the same time the product is being designed ensures that the product design does not drive an unnecessarily costly, complicated, or unworkable supporting process when the product is actually produced and fielded.  Not developing the processes concurrently with the product results in utilizing an inefficient manufacturing and support process or causing a redesign of the product, which could potentially wipe out any other cost reductions achieved through the application of other IPPD principles.

From an engineering viewpoint, concurrent development of products and processes to satisfy user needs is known as systems engineering.  In IPPD, the systems engineering approach to designing a product is expanded to include all stakeholders -- those developing not only the product but all product-related processes as well (e.g., business processes such as financial, contracting, etc.).  Multidisciplinary teamwork and an emphasis on real-time and open communication are key to accomplishing this concurrent development.  Multidisciplinary teamwork is implemented in an IPPD environment usually through the use of IPTs.  Members of an IPT are empowered to make decisions for their respective organizations and keep them informed of the product and process decisions.  An enhanced communication environment, where all program information is in a format available to all stakeholders in real time (Section 2.1.1 and Chapter 5), is of primary importance to the effectiveness of the IPTs.

1.2.3 -- Early and Continuous Life-Cycle Planning

Early and continuous life-cycle planning is accomplished by having stakeholders, representing all aspects of a product’s life-cycle, as part of the multidisciplinary teams.  Early life-cycle planning with customers, functional representatives, and suppliers lays a solid foundation for the various phases of a product and its processes.  Key program activities and events should be defined so that progress toward achievement of cost-effective targets can be tracked, resources can be applied, and the impact of problems, resource constraints, and requirements changes can be better understood and managed.  Early emphasis on life-cycle planning ensures the delivery of a system that will be functional, affordable, and supportable thoughout a product’s life cycle.

1.2.4 -- Proactive Identification and Management of Risk

IPPD is not a “design now-test later” approach to product and process development.  Proactive identification and management of risk is accomplished in many ways in the IPPD environment.  By using the multidisciplinary teamwork approach, designers, manufacturers, testers and customers work together to ensure that the product satisfies customer needs.  DoD endorses a risk management concept that is forward-looking, structured, informative, and continuous.  The key to successful risk management is early planning and aggressive execution.  IPPD is key to an organized, comprehensive, and iterative approach for identifying and analyzing cost, technical, and schedule risks and instituting risk-handling options to control critical risk areas.  IPTs develop technical and business performance measurement plans with appropriate metrics (Chapter 4) to monitor the effectiveness and degree of anticipated and actual achievement of technical and business parameters.  Modeling and simulation tools (Chapter 6) are used to simulate, test, and evaluate the product prior to starting production.  Robust design (Section 7.3.5) methods are used to minimize problems in manufacturing and operations.  Event-driven scheduling (Section 2.2.3.2) is used to integrate all development tasks and to ensure that a task is not started until all prerequisite tasks are complete.

1.2.5 -- Maximum Flexibility for Optimization and Use of Contractor Approaches

There are many ways to accomplish IPPD.  IPPD is a management approach, not a specific set of steps to be followed.  The Government acquisition community recognizes that it must allow contractors the flexibility to use innovative, streamlined best practices when applicable throughout the program.  Thus, it cannot specify specific steps for the contractor to follow.  The DoD leadership’s recent instructions that acquisitions will now be performance-driven, not process-driven, help in maximizing flexibility for the optimization and use of contractor approaches.  These instructions allow the contractor more latitude in developing bid proposals and conducting their processes.  For example, DoD’s efforts to reduce the use of military specifications and standards allows contractors to adapt their fabrication processes and management techniques for optimal use on the product being developed.  Chapter 2 presents steps for applying IPPD, but these are general instructions to define the approach, not an exact procedure.

More information on DoD initiatives to help optimize the use of contractor approaches can be found at http://www.acq.osd.mil/ar/#activities

Or go directly to the Single Process Initiative website at http://www.acq.osd.mil/ar/single.htm

or the Performance-Based Business Environment at http://www.asc.wpafb.af.mil/az/jacg/pbbe/pbbe.htm

The next chapter discusses how IPPD tools and techniques are applied throughout the acquisition process.
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