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Chapter 1 IPPD Concept
Introduction
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acquires goods and services.  The concepts of IPPD and IPTs shall be

applied throughout the acquisition process to the maximum extent

practicable.”

from SECDEF Memo of 10 May 1995


The Department of Defense (DoD) has worked to find the best methods for reengineering its processes.  Several studies have addressed the benefits of using Integrated Product and Process Development (IPPD).  IPPD has been successfully used by the private sector and by the Services on selected programs to reduce product cost and to field products sooner.

In “Acquisition Reform: A Mandate for Change,” the Secretary of Defense concluded, 

“(DoD) must reduce the cost of the acquisition Process by the elimination of activities that, although being performed by many dedicated and hard-working personnel, are not necessary or cost effective in today’s environment.” 

DoD must shift from an environment of regulation and enforcement to one of incentivized performance.  The objective is to be receptive to ideas from the field to obtain buy-in and lasting change.

IPPD has been mandated for the Department of Defense.  IPPD is a management technique that simultaneously integrates all essential acquisition activities through the use of multidisciplinary teams to optimize the design, manufacturing, business, and supportability processes.

At the core of IPPD implementation are Integrated Product Teams (IPTs) that organize for and accomplish tasks that acquire goods and services.  These multifunctional teams are the foundation of the process.  The IPT decision-making processes and the empowerment of the teams may require cultural change in the way decisions are made in the Department.  The Under Secretary of Defense (Acquisition & Technology) has recently identified critical changes that must take place in DoD in order for successful IPTs to be formed.  He indicated that DoD must move away from a pattern of hierarchical decision making to a process where decisions are facilitated across organizational structures by IPTs.

“It means breaking down institutional barriers.  It also means that our senior management staffs are in a receive mode - not just a transmit mode.”

This guide is a primer on IPPD.  Nothing in this guide should be construed as directive in nature.  Any processes described are examples. Those processes actually used should be decided upon at the appropriate time by the implementing organization and tailored for each application.
Background

IPPD has its roots in integrated design and production practices, concurrent engineering, and total quality management. In the early 1980s, U.S. industry used the concept of integrated design as a way to improve global competitiveness.  

Industry’s implementation of IPPD expanded concurrent engineering concepts to include all disciplines, not just technical, associated with the design, development, manufacture, distribution, support, and management of products and services.  Diverse segments of U.S. industry have successfully implemented this concept to become recognized leaders in IPPD practices, most notably in the auto and electronics industry.  Many corporations have institutionalized the IPPD process and associated training programs.  Several of these corporations were consulted in the development of this guide.

Several government actions led to the Department of Defense (DoD) formally adopting IPPD principles.  These include:


The Federal Acquisition Streamlining Act of 1994

Among other things, this legislation simplified acquisition of commercial items and allowed DoD to explore innovative acquisition procedures under DoD’s statutory pilot program authority.

Reengineering the Acquisition Oversight and Review Process

The Secretary of Defense chartered this effort to provide a road map of the needed changes in the oversight and review process while maintaining the DoD acquisition system’s guiding principles of meeting the warfighter’s needs.

Defense Manufacturing Council Review of Office of the Secretary of Defense (OSD)/Service Oversight

The report of this work proposed paradigm changes in OSD/Service oversight by shifting from regulation and enforcement to incentives; from functional isolation to integrated team action; from performance focus to looking at cost as an independent variable; from classic acquisition to a tailored, innovative approach; and from end-item focus to emphasis on the total system to include life-cycle products and processes.  

Defense Science Board Report on Engineering in the Manufacturing Process (March 1993)

This task force study recommended a shift from product focus to process focus with primary emphasis on value and solution rather than performance and schedule.  As had been stated in previous Defense Science Board studies, superior products result when the manufacturing processes are well understood in the development phase.

These efforts encouraged the Under Secretary of Defense for Acquisition and Technology (USD(A&T)) to issue a memorandum to reengineer the DoD acquisition oversight and review process by directing the use of multidisciplinary teams rather than the traditional functional process.  In May 1995, the Secretary of Defense issued a memorandum which broadened the scope of the USD(A&T) memorandum by directing full implementation of IPPD and IPTs in the DoD acquisition process.  This guide provides suggestions on the implementation of IPPD in DoD acquisition.

IPPD Concept

DoD defines IPPD as, “A management process that integrates all activities from product concept through production/field support, using a multifunctional team, to simultaneously optimize the product and its manufacturing and sustainment processes to meet cost and performance objectives.”  IPPD evolved from concurrent engineering, and is sometimes called integrated product development (IPD).  It is a systems engineering process integrated with sound business practices and common sense decision making.  Organizations may undergo profound changes in culture and processes to successfully implement IPPD.

IPPD activities focus on the customer and meeting the customer’s need.  In DoD, the customer is the user.  Accurately understanding the various levels of users’ needs and establishing realistic requirements early in the acquisition cycle is now more important than ever.  Trade-off analyses are made among design, performance, production, support, cost, and operational needs to optimize the system (product or service) over its life cycle.  In order to afford sufficient numbers of technologically up-to-date systems, cost is a critical component of DoD system optimization.  Cost should not simply be an outcome as has often been the case in the past.  Thus, cost should become an independent rather than dependent variable in meeting the user’s needs.
Although there are common factors in all known successful IPPD implementations, IPPD has no single solution or implementation strategy.  Its implementation is product and process dependent.  A generic IPPD iterative process is shown in figure 1-1.
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Figure 1-1.  A Generic IPPD Iterative Process

Resources applied include people, processes, money, tools, and facilities.  The IPPD process reorders decision making, brings downstream and global issues to bear earlier and in concert with conceptual and detailed planning, and relies on applying functional expertise in a team-oriented manner on a global-optimization basis.  It is necessary to understand early the processes needed to develop, produce, operate and support the product.  Equally important are these processes’ impacts on product design and development.  Basic elements of the iterative process are:

Requirements, a first step in the iterative process above, are generated by the customer in a negotiation among many parties, each with serious and important concerns.  Knowing and understanding the customers (command structure, doctrine, tactics, operating environment, etc.) and their needs is essential.  Integrating the user’s requirements, logistical requirements, and the acquirer’s budgetary and scheduling constraints is a fundamental challenge in DoD acquisition.

Disciplined approach  includes five general activities: understanding the requirements, outlining the approach, planning the effort, allocating resources, and executing and tracking the plan.  Decisions made using this approach should be re-evaluated as a system matures and circumstances (budgetary, threat, technology) change.  A disciplined approach provides a framework for utilizing tools, teams, and processes in a structured manner that is responsive to systematic improvement efforts.

· Tools in this IPPD process include documents, information systems, methods, and technologies that can be fit into a generic shared framework that focuses on planning, executing and tracking.  Tools help define the product(s) being developed, delivered or acted upon, and relate the elements of work to be accomplished to each other and to the end product.  Examples of tools used include integrated master plans, 3-D design tools and their associated databases, cost models linked to process simulations/activity-based costing, development process control methods, and earned value management.

· Teams are central to the IPPD process.  Teams are made up of everyone who has a stake in the outcome or product of the team, including the customer and suppliers.  Collectively, team members should represent the know-how needed and have the ability to control the resources necessary for getting the job done.  Teams are organized and behave so as to seek the best value solution to a product acquisition.

· Development Processes are those activities which lead to both the end product and its associated processes.  To ensure efficient use of resources, it is necessary to understand what activities are necessary and how they affect the product and each other.  Examples include requirements analysis, configuration management, and detailed design drawings.

Product and Associated Processes include what is produced and provided to the customer.  Customer satisfaction with the product, in terms of mission effectiveness, as well as operating and support aspects and costs, is the ultimate measure of the team’s success.

Customer is the user and a team member and also the ultimate authority regarding the product.  Any changes to the formal requirements driving the product/process development must come through negotiation with the customer.

This generic IPPD iterative process described above is a systems engineering approach.  It differs from the long held view that systems engineering is essentially a partitioning, trade-off, control process that brings the "-ilities" and test functions together.  This IPPD process controls the evolution of an integrated and optimally balanced system to satisfy customer needs and to provide data and products required to support acquisition management decisions which, themselves, are part of the IPPD/IPT process.  This approach also transforms the stated needs into a balanced set of product and process descriptions.  These descriptions are incrementally matured during each acquisition phase and used by DoD and its contractors to plan and implement a solution to the user needs.  This process balances cost, system capability, manufacturing processes, test processes, and support processes, as identified in DoD Instruction 5000.2.

The IPPD process is an integrated team effort within DoD and contractor organizations and with each other.  DoD crafts the basic acquisition strategy, almost always with industry assistance.  Contractors usually play a significant role in development, design, and manufacturing with DoD in a management role.  Both participate in each others’ major activities through team membership, and the implementation and use of tools and technology.

IPPD Key Tenets

To implement IPPD effectively, it is important to understand the interrelated tenets inherent in IPPD.  These key tenets, listed below, were outlined by the Secretary of Defense mandate on IPPD and are consistent with those found in industry:

Customer Focus

The primary objective of IPPD is to identify and satisfy the customer’s needs better, faster, and cheaper.  The customer’s needs should determine the nature of the product and its associated processes.

Concurrent Development of Products and Processes

Processes should be developed concurrently with the products they support.  It is critical that the processes used to manage, develop, manufacture, verify, test, deploy, operate, support, train people, and eventually dispose of the product be considered during product design and development.  Product and process design and performance should be kept in balance to achieve life-cycle cost and effectiveness objectives.  Early integration of design elements can result in lower costs by requiring fewer costly changes late in the development process.

Early and Continuous Life Cycle Planning

Planning for a product and its processes should begin early in the science and technology phase (especially advanced development) and extend throughout every product’s life cycle.  Early life-cycle planning, which includes customers, functions, 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.

Maximize Flexibility for Optimization and Use of Contractor Approaches

Requests for Proposals (RFPs) and contracts should provide maximum flexibility for employment of IPPD principles and use of contractor processes and commercial specifications, standards and practices.  They should also accommodate changes in requirements. and incentivize contractors to challenge requirements and offer alternative solutions which provide cost-effective solutions.

Encourage Robust Design and Improved Process Capability

The use of advanced design and manufacturing techniques that promote (1) achieving quality through design, products with little sensitivity to variations in the manufacturing process (robust design), (2) a focus on process capability, and (3) continuous process improvement are encouraged.  Variability reduction tools such as ultra-low variation process control similar to “Six Sigma” and lean/agile manufacturing concepts should be encouraged.

Event-Driven Scheduling

A scheduling framework should be established which relates program events to their associated accomplishments and accomplishment criteria.  An event is considered complete only when the accomplishments associated with that event have reached completion as measured by the accomplishment criteria.  This event-driven scheduling reduces risk by ensuring that product and process maturity are incrementally demonstrated prior to beginning follow-on activities.

Multidisciplinary Teamwork

Multidisciplinary teamwork is essential to the integrated and concurrent development of a product and its processes.  The right people at the right place at the right time are required to make timely decisions.  Team decisions, as a result of risk assessments, should be based on the combined input of the entire team (technical, cost, manufacturing and support functions and organizations) including customers and suppliers.  Each team member needs to understand his role and support the roles of the other members, as well as understand the constraints under which team members operate.  All must operate so as to seek global optima and targets.

Empowerment

Decision making should be driven to the lowest possible level commensurate with risk.  Resources should be allocated to levels consistent with risk assessment authority, responsibility and the ability of people.  The team should be given the authority, responsibility, and resources to manage its product and its risk commensurate with the team’s capabilities.  The authority of team members needs to be defined and understood by the individual team members.  The team should accept responsibility and be held accountable for the results of its efforts.  Management practices within the teams and their organizations must be team-oriented rather than structurally-, functionally-, or individually-oriented.

Seamless Management Tools

A framework should be established that relates products and processes at all levels to demonstrate dependencies and interrelationships.  A management system should be established that relates requirements, planning, resource allocation, execution and program tracking over the product’s life cycle.  This integrated or dedicated approach helps ensure teams have all available information thereby enhancing team decision making at all levels.  Capabilities should be provided to share technical, industrial, and business information throughout the product development and deployment life cycle through the use of acquisition and support shared information systems and software tools (including models) for accessing, exchanging, validating, and viewing information.

Proactive Identification and Management of Risk

Critical cost, schedule and technical parameters related to system characteristics should be identified from risk analyses and user requirements.  Technical and business performance measurement plans, with appropriate metrics, should be developed and compared to best-in-class government and industry benchmarks to provide continuing verification of the effectiveness and degree of anticipated and actual achievement of technical and business parameters.

Integrated Product Teams (IPT)

Integrated Product Teams are cross-functional teams that are formed for the specific purpose of delivering a product for an external or internal customer.  IPT members should have complementary skills and be committed to a common purpose, performance objectives, and approach for which they hold themselves mutually accountable.  IPTs are the means through which IPPD is implemented.  Members of an integrated product team represent technical, manufacturing, business, and support functions and organizations which are critical to developing, procuring and supporting the product.  Having these functions represented concurrently permits teams to consider more and broader alternatives quickly, and in a broader context, enables faster and better decisions.  Once on a team, the role of an IPT member changes from that of a member of a particular functional organization, who focuses on a given discipline, to that of a team member, who focuses on a product and its associated processes.  Each individual should offer his/her expertise to the team as well as understand and respect the expertise available from other members of the team.  Team members work together to achieve the team’s objectives.

Critical to the formation of a successful IPT are:

1. all functional disciplines influencing the product throughout its lifetime should be represented on the team;

2. a clear understanding of the team’s goals, responsibilities, and authority should be established among the business unit manager, program and functional managers, as well as the IPT; and

3. identification of resource requirements such as staffing, funding, and facilities.

The above can be defined in a team charter which provides guidance.

Expected Benefits of IPPD

Applying the IPPD management philosophy can result in significant benefits to the customer, DoD, and industry.  The primary benefits are reduced cost and schedule while maintaining, often increasing, quality.  Essentially, a more balanced tradeoff is achieved among cost, schedule and performance.  These gains are realized by the early integration of business, contracting, manufacturing, test, training, and support considerations in the design process, resulting in fewer costly changes made later in the process (e.g., during full rate production or operational test).  Figure 1-3 displays anticipated design changes resulting from IPPD implementation versus traditional (serial) acquisition approach, overlaid on a curve of relative cost of making changes.  In a traditional approach, the largest number of changes occur late in development, when change costs are high, resulting in higher program costs.  In an IPPD process, the bulk of changes occur early in development, when change costs are low, resulting in lower program costs.
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Figure 1-3. Traditional Serial Approach Versus IPPD

The traditional acquisition approach involved each specialist group completing its work in isolation and then passing results on to the next specialist group.  This serial approach has resulted in stovepipe competition for organizational rewards.  It establishes walls between organizations with resulting inefficiency and ineffectiveness, including a lack of networking and inter-functional communication.

Use of IPPD and IPTs is the antithesis of the traditional approach.  The central notion is that product quality and user satisfaction can best be achieved by the integrated concurrent design of the product and its processes.  For example, in IPPD future process requirements are identified and integrated into the evolving product design while still very early in the design phase.  However, IPPD does not stop with a one-time identification of process requirements.  As product design matures, continued emphasis is placed on the processes, and their attendant costs, required to manufacture, operate, and support the product.  This approach greatly reduces the risk associated with design and development.  Product and process maturity are achieved earlier, obviating some of the costly late redesign efforts that characterize traditional developments.  Moreover, the up-front trade-offs result in more cost-effective designs.  Designs can be optimized for cost effectiveness based not exclusively on acquisition cost, but on overall life cycle cost.  Such considerations can be critical, since operations and support costs may far exceed acquisition cost.

Successful IPPD implementation can result in:

Reduced overall time to deliver an operational product.  Decisions that were formerly made sequentially are now made concurrently and from an integrated perspective.  These decisions are based on a life cycle perspective and should minimize the number and magnitude of changes during manufacturing and eventual operational deployment of the product.  This in turn reduces late, expensive, test-fix and test-redesign remanufacture cycles that are prime contributors to schedule extensions and overruns.

Reduced system (product) cost.  Increased emphasis on IPPD at the beginning of the development process impacts the product/process funding profile (as shown in figure 1-3).  Specifically, funding profiles based on historical data may not be appropriate.  Some additional funds may be required in the early phases, but the unit costs as well as total life cycle costs should be reduced.  This will be primarily due to reduced design or engineering changes, reduced time to deliver the system, and the use of trade-off analyses to define cost-effective solutions.

Reduced risk.  Up-front team planning and understanding of technologies and product processes permits better understanding of risk and how it impacts cost, schedule, and performance.  This understanding can result in methods or processes for reducing or mitigating assumed risks and establishing realistic cost, performance and schedule objectives.

Improved quality.  Teamwork coupled with a desire for continuous improvement results in improved quality of the processes and a quality product for the user.
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Background

The Department of Defense is undergoing a fundamental change in its acquisition of goods and services.  Recent acquisition reform actions and new legislation, policies and procedures, along with the IPPD/IPT mandate, will be included in an update/rewrite of the DoD 5000 series of publications.  Implementation and management of IPPD and IPTs are addressed in those updates.  In addition, a Defense Acquisition Deskbook is being developed that will contain information on IPPD management and the roles and responsibilities of IPTs.  This guide will be included in the deskbook and updated as necessary to reflect the latest available information to assist in implementation.

OSD IPT Implementation

OSD implementation of IPPD has resulted in a major change in the way OSD maintains oversight and review of major programs.  Guidance regarding the formation and use of oversight and review IPTs is contained in the DoD “Rules of the Road - A Guide for Leading Successful Integrated Product Teams” (see shaded area of figure 2-1).  Guidance on IPTs for other than OSD oversight programs may be adapted from the “Rules of the Road”, this guide, or other government, industry, or commercial publications.  Figure 2-1 depicts the types and focus of IPTs covered in “Rules of the Road” and in this guide.
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