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Abstract

The U.S. defense industry has more than a decade of experience implementing Lean process improvement methodologies to create value and eliminate waste in manufacturing and operations. Since 1999, over a dozen Department of Defense (DoD) organizations have begun introducing Lean to systematically streamline operations and reduce costs. While Lean implementation approaches differ, commercial companies and military commands consistently use sensei—a Japanese word meaning highly skilled coaches—to help provide the discipline and structure needed to implement rapid and continuous change. This report documents key elements of coaching strategies from Lean implementations at 13 U.S. defense companies and military commands. The research indicates that differences in coaching strategies impact whether an organization will succeed in implementing Lean. 

This report begins by tracing the origins of Lean process improvement principles in Japanese automobile production. It examines the migration of these principles to U.S. manufacturing, expansion to other systems management activities and initial implementations within DoD acquisition and sustainment. The research indicates that  the Lean structured and disciplined process improvement methodology can be applied to additional defense life-cycle system management activities. It also contends that different coaching strategies are needed during Introduction, Growth and Sustainment Phases of a Lean implementation,

The coaching strategy elements addressed are: Coach Mix (Internal/External); Credentials (experience, training/education and certification); Tools (mapping, contracts, tracking and assessment); Scope of Responsibilities (facilitation, training); Performance Measures, Incentives and Costs. The findings are based upon interviews and observation with 13 U.S. industry and government organizations using coaches to implement Lean. Conclusions incorporate best practices and lessons learned from implementing Lean in defense systems management activities. Recommendations suggest that a robust coaching strategy may increase the ability of U.S. defense companies and military commands to successfully implement Lean.

1

Introduction

1.1 History

Lean principles and tools are used to create value and eliminate waste, while relentlessly pursuing perfection through continuous improvement. The application of Lean principles and practices was once considered applicable only to the automotive industry, as practiced by Toyota Motor Company and sometimes referred as the Toyota Production System (TPS). As Toyota expanded application of Lean to additional processes and exported the methodology as a requirement for their lower tier suppliers, it became increasingly apparent that Lean principles could be applied to other manufacturing industries. 
The concept of “Lean” originated in the 1950s with an engineer named Eji Toyoda, and a production genius Taiichi Ohno at Toyota in Japan. Toyoda and Ohno are credited with moving away from mass production by pioneering what is known today as TPS or Lean production. Shigeo Shingo originally published a study of the TPS in Japanese and later an English translation in 1981. Three American researchers, James Womack, Daniel Jones, and Daniel Roos, documented the origins and elements of Lean production during a five-year project sponsored by the Massachusetts Institute of Technology’s (MIT’s) International Motor Vehicle Program. In their popular 1990 book titled The Machine That Changed the World,  they highlighted that TPS uses ½ the human effort in the factory, ½ the manufacturing space, ½ the investment tools, ½ the engineering hours and ½ the time to develop new products (Womack, Jones and Roos, 1990).
Lean migrated to the U.S. aerospace industry during a time of consolidation and increased competition from overseas. Starting in the 1990s, the U.S. aerospace industry significantly consolidated through mergers and acquisitions to adapt to the post-Cold War era and increased competition from the international community. Due to ever-decreasing defense budgets and the inability to afford or sustain a large industrial defense base, the Department of Defense (DoD) encouraged consolidations.  Many of the remaining major U.S. defense aerospace corporations are applying Lean principles and practices to stay viable and competitive in the worldwide defense industry (Murman et al, 2002).  
In 1993, the Lean Aerospace Initiative (LAI) partnership was formed between MIT, the U.S. Air Force, labor unions and defense aerospace companies. During LAI’s first eight years, the primary focus was on applying Lean principles and practices to defense industry processes to achieve DoD affordability demands. The eight-year LAI study is documented in a book titled Lean Enterprise Value: Insights from MIT’s Lean Aerospace Initiative, which was published in 2002 by a team of 13 authors.

The military services within DoD started introducing Lean principles, methodology and tools in 1999 to improve organizational performance and reduce cost. Lean implementation efforts started by subordinate commands within the Army, Air Force and Navy are at different levels of maturity, but none has reached the stage where Lean has been institutionalized. Like Defense companies, these commands are pursuing Lean to systematically streamline operations and reduce costs. Unlike the Defense industry, the existence of the U.S. military is not threatened by the intense international competitive economic pressure that motivated both the automotive and aerospace industry to implement Lean.  The military commands are not concerned with market share, bankruptcy or going out of business.  It is interesting to note that several of the first defense organizations to implement Lean were located at facilities where managers believed they might be subject to Base Realignment and Closure.

In 2002, the Air Force Materiel Command (AFMC) and LAI launched an initiative named “Lean Now,” which focused on applying Lean principles and practices to improve joint government and industry processes. While previous DoD implementations concentrated on applying Lean to sustainment processes like maintenance and supply, this initiative focused on applying Lean to systems acquisition processes like contracting and flight testing.  A comparison of the three initial Lean Now projects is documented in an MIT paper published by Air Force Major Ron Jobo (Jobo, 2003).  
As Lean migrated to U.S. industries, several companies have incorporated a set of practices and tools known as “Six Sigma” as part of their Lean implementation. Motorola pioneered the Six Sigma tools set and General Electric Corporation expanded its popularity under Jack Welch’s leadership (Welch, 2002).   While Lean is a systematic, holistic enterprise-oriented approach to process improvement, Six Sigma is a very focused project-oriented methodology. Six Sigma focuses on improving the quality of products by reducing process variability, and defects. Some organizations call their programs “Lean” and incorporate Six Sigma; others call their programs “Six Sigma” and incorporate Lean; and a few title their process improvement programs “Lean-Sigma”  (George, 2002).   For purposes of this report, the word “Lean” represents the hybridization of both Lean and Six Sigma principles, methods and tools.

1.2 The Problem and the Setting

Although the Lean principles and tools are fairly formalized and straightforward, the strategies for implementing Lean vary. Unlike Toyota, U.S. organizations consistently use coaches to support the implementation of Lean. This study analyzed and compared coaching strategies that aerospace defense companies and military services have employed to implement Lean within their organizations. Although the focus of the research was primarily on U.S. defense aerospace organizations, one small commercial company was included and analyzed to compare Lean coaching strategies. 

2
Background

(Review of Relevant Literature)

The initial literature review that supports this research focused on the following three questions. What are Lean principles and practices? Are Lean principles/practices applicable to DoD life-cycle systems management activities? What are the critical factors in Lean coaching strategies?
What are Lean principles and practices?

The following three tables capture the basic Lean principles as expressed by the authors.

Table 2-1 describes the basic principles of Lean originated by Eji Toyoda and Taiichi Ohno at the Toyota Motor Company in the 1950s. These were documented by Shigeo Shingo of Japan in 1981 in his study of the Toyota Production System (TPS). The TPS principles and practices later became known as Lean production and are still used by Toyota today (Shingo, 1981).
	Table 2-1. Toyota Production System Summary (pp. 225-228)

	1. The Minus-Cost Principle. The market determines the price thus the formula, price – cost = profit. (vs. the normal view of cost + profit = selling price). This means to increase profit you must cut the cost. This fundamental principle is the foundation upon which all other principles are developed.

	2. Non-Stock (Inventory): The First Cornerstone of Waste Elimination. The elimination of large on-hand quantities led to the just-in-time production to order concepts, thus eliminating waste from overproduction.

	3. Toward Flow Operations. Production to order allowed for the concept of linking upstream processes to obtain comprehensive integrated flow, thus reducing wait and travel time for parts and materials.

	4. Shortening Setup Changeover Times. Due to a low-volume and high level of diversity in a production to order system, shortening changeover times is essential.

	5. The Elimination of Breadowns and Defects. Placing emphasis on allowing shutdown of a machine or line to fix defects as they occur is fundamental to a non-stock system.

	6. Fusing Leveling and Non-Stock Production. Eliminating inventories led to waiting and extended operating times and was reconciled through the use of a level loading and mixed production concept. 

	7. Toward Comprehensive Integrated Flow Operations. This flow was achieved by breaking down the traditional barriers of division of labor by plants and shops.

	8. Labor Cost Reduction: The Second Cornerstone of Waste Elimination. Waste in labor is accomplished by improving human work motions, combining marginal allowances and transferring human motions to machines.

	9. From Mechanization to Autonomation. This is accomplished by transferring manual attachment, removal and switch activation to machines.

	10. Maintaining and Developing Standard Operations. Standard operations lead to improved operations, which reduce variability. The standard operation is also a baseline from which to work continous improvement.

	11. Toward a Kanban System. Kanban is a simple self-regulating visual control system that gradually enhances the precision of a product. Sometimes referred to as the supermarket system where the store only replenishes what has been sold vs. using an estimated replenishment.


Following a five-year study of the worldwide auto industry James Womack, Daniel Jones and Daniel Roos documented the specific manufacturing techniques behind Toyota’s success and described the company’s “Lean” production system. Their 1990 book defined what Lean production is.
 In 1996 Womack and Jones co-authored the popular book titled Lean Thinking, which included the five fundemental principles of Lean listed in Table 2-2 (Womack & Jones, 1996).    
	Table 2-2. The Five Fundamental Principles of Lean Thinking (pp. 19-15) 

	1. Define value in the terms of the customer. Define value in the customer's terms. Value must be defined for a specific service or product. Value means meeting customer needs, prices and being available when needed. Another way to define value is: What are the things for which customers are willing to pay more? 

	2. Identify the Value Stream. "The value stream is the set of all the specific actions required to bring a specific product (whether a type of goods, a service or, increasingly, a combination of the two) through the three critical management tasks of any business: the problem-solving task running from concept through detailed design and engineering to production launch, the information management task running from order-taking through detailed scheduling to delivery, and the physical transformation task proceeding from raw materials to a finished product in the hands of the customer" (Womack and Jones, p19).  

	3. Make the Process Flow. Once value is defined, the value stream is known, and wasteful steps are eliminated, the focus becomes making the value-added process steps flow. Information and material should never stop moving. The first step is to focus on the ideal process for providing a product or service, without regard to the cost, time, organizational structure, required resources or functional disciplines that are currently required. Organizational structures and procedures are many times the reason that material and information are delayed. 

	4. Pull Value from the Customer. Find out how the customer defines value and provide the service or the product as it is needed, rather than pushing products onto the customer. As processes become more streamlined and less wasteful, they inherently become faster and more flexible. Being able to design, build and deliver exactly what a customer needs should also mean being able to meet customer needs using even fewer resources. In manufacturing, this has been one of the reasons for the use of just-in-time manufacturing techniques. For example, Dell Computers has done exactly this by using information technology to integrate its enterprise.

	5. Pursue Perfection. Lean is a way of thinking. The reduction of defects, time, cost and all forms of waste is never ending. The four previous principles reinforce themselves in a continuous improvement loop. Although perfection is impossible, Lean enterprise managers have persuaded their employees to behave as if perfection is achievable.[image: image1.png]


 


In a Society of Automotive Engineers research report, “Lean Enterprise Conversion: Best Practice Examples, numerous guidelines from Lean implementations in the U.S. automotive manufacturing are documented. Many of these best practices for planning a Lean implementation also apply to improving processes within defense organizations (SAE, 2000).
1. Management/Trust

2. People

3. Information

4. Supplier/Organization/Customer Chain

5. Product

6. Process/Flow

The Lean Aerospace Initiative (LAI) published several references that contain successful practices for implementing Lean in the aerospace industry. LAI’s Lean Enterprise Self-Assessment Tool (LESAT) describes three sets of critical factors for implementing Lean. LESAT includes matrices for Transformation/Leadership, Life-Cycle Processes and Enabling Infrastructure. Each of these areas is divided into five levels for evaluating an organization’s maturity in implementing Lean principles and practices (LAI 2001).  LAI extended the prevailing view of Lean as a methodology for eliminating waste with the goal of creating value in a book published by Murman et al, titled Lean Enterprise Value: Insights from MIT’s Lean Aerospace Initiative. In this book, LAI introduces the six principles of a Lean enterprise described in Table 2-3 (Murman et al, 2002).
	Table 2-3. Principles of a Lean Enterprise
 

	1.  Waste elimination captures the ultimate goal of a Lean organization to eliminate non-value added activities, thereby reducing the time and resources needed to produce a product or service that delivers value to the customer. 

	2. Responsiveness to change captures the need for agility in responding to market opportunities to produce the product or service when it is needed. 

	3. Effective relationships within the value stream recognizes that people and organizations function efficiently when there is mutual trust and respect, sharing of information, and open and honest communication between employees, customers, suppliers, and partners throughout the entire value chain. 

	4. Right thing at the right place, at the right time, and in the right quantity reflects the goal of every enterprise to perform as needed and required to meet customer demands. 

	5. Continuous improvement embodies the pursuit of perfection that is fundamental to Lean thinking. 

	6. Quality from the beginning recognizes the critical role of building in quality from the very outset, balancing the need to meet schedules within the expectation of continuous improvement. 


Are Lean Principles/Practices Applicable to DoD Life-cycle Systems Management Activities?

The introduction of Lean process improvement methodology in DoD organizations has achieved mixed results. One of the first DoD organizations to experiment with Lean on a large scale was an Air Force Research Laboratory project at Warner Robins Air Logistics Center (WR-ALC) initiated in 1999. The Center initially applied Lean process improvement methodology to depot level repair of electronic components and later to the overhaul of F-15 aircraft wings. After these two projects, Air Force Major General Dennis Haines, Commander of WR-ALC, declared Center savings of over $4 million by applying Lean methodology. This included $1.5 million savings in overtime, $1.5 million through realignment of personnel and $1.2 million in tools.
 
Army General Paul Kern, Commander of the Army Materiel Command (AMC), impressed by early successes, decided to apply Lean process improvement methodology to spectrum of sustainment activities within his command.  He rapidly expanded the application of Lean from a single AMC repair facility at Red River Army Depot to other  repair centers under his command. By the end of 2002, every Army depot was in the process of implementing some form of Lean principles and practices (Hermes, 2002 and McCormack, 2002).

Also in 2002 a Navy strike fighter wing, under the leadership of Navy Commander Jaynes, reported initial success in applying Lean to the Aircraft Intermediate Maintenance Division at Naval Air Station Lemoore, CA. Using Lean principles and practices, F-18 aircraft bare firewalls were reduced from an average of 26-28 per month for each maintenance rotation to zero bare firewalls. This increased the availability of F-18 engines from a negative wait time to a balance on hand to support the fleet (Jaynes, 2001).

Each of these early aerospace implementations of Lean in Air Force, Army and Navy  organizations demonstrated the potential value of expanding implementation of the process improvement methodology. Despite some failures in other DoD organizations, these initial experiences suggest that Lean can be applied to additional defense systems acquisition and sustainment processes.

What are the critical factors in Lean coaching strategies?

In 1997 the Defense Systems Management College (DSMC) Military Research Fellows published a primer for defense leaders pursuing organizational change. Their report, A Model for Leading Change: Making Acquisition Reform Work, highlights several factors critical to successfully implementing a methodology for continuous change like Lean. The authors, Charles Beck, Nina Brokaw, and Brian Kelmar, proposed a model for organizational change based upon interviews with DoD and industry defense systems managers. The DSMC fellows describe distinct phases of organizational change and recognize that change is not successful until it has been institutionalized. Their model defined three foundations that must be present throughout each phase to drive successful change. The authors’ description of the organizational change foundations of leadership, vision and plan, and communication and training are included in Table 2-4. These same foundations are critical to introducing, growing and sustaining Lean in defense organizations (Beck, Brokaw, and Kelmar, 1997).

	Table 2-4. Organizational Change Foundations
 

	Foundation
	Description

	Leadership
	There must be strong and active leadership backing and pushing change throughout the organization.

	Vision and Plan
	The vision must paint a clear picture of how the organization should look after implementing the change. A plan, aligned with the vision, provides the “roadmap” for where the organizational change is heading.

	Communication and Training
	Communication is the action of informing the workforce about change. Training is essential to show the workforce how and what to change.


Each of the early Lean implementations by military commands shares common traits, including emphasis on the basic organizational change foundations. All but one of the DoD organizations studied employed external coaches to help introduce Lean principles and practices. The military organization that attempted to implement Lean using only internal coaches failed. This poses a key question concerning coaches. Richard McCormack documented interviews with military leaders involved with implementing Lean in his 2002 publication Lean Machines: Learning From the Leaders of the Next Industrial Revolution. He specifically asked senior Air Force and Army officers “Can an organization like yours initiate a Lean implementation on its own or do you need help doing it? 
Major General Dennis Haines, Commander, Warner Robins Air Logistics Center replied: “You need help doing it and we have one of the best, we’re using … Consultants. This was one of our learning experiences… Our objective is to let them teach us for a year or so and by then we should have our own people who are ready to start running with it internally” (McCormack, p 149).
Lieutenant Colonel Frank Hart, Commander, Red River Army Depot RRAD replied: “You need to read Lean Thinking, then find yourself a firm like … that is on site on the ground and part of your team. If you think you can read the book and attend the seminar and do it yourself, you won’t achieve it. You have to hire experienced mentors who have truly walked the walk—been in an organization that has implemented it” (McCormack, p 114).
Beyond these two comments by DoD leaders, our literature review indicated very little was documented in the current body of knowledge concerning the use of coaches as a critical success factor to implementing Lean. This important gap in knowledge about implementing Lean led to our study of the use of coaches and coaching strategies. 

3
Research Methodology

This section describes the research hypothesis and research strategy pursued during this study.

3.1 Research Hypothesis
If implementation of Lean is to be successfully introduced, grown and sustained in defense systems management organizations, then a robust coaching strategy is required. In the following paragraphs each part of this hypothesis and a robust coaching strategy will be defined.

Definitions:

Defense system management organizations were categorized by three dimensions: size, domain and mission, which are independent variables in this study. The specific measures used to determine these domains are described below.

Size: The number of people in an organization implementing Lean. For the purpose of this research, size was measured by the total number of civilian employees and military personnel assigned to the organization or government equivalent during the period in which interviews were conducted. For the purpose of this research, a Small organization has less than 1,000 employees, Medium has between 1,000 and 5,000 employees, and Large has over 5,000 employees.

Domain: The organization’s primary business (DoD, Defense or Other). This study focused on organizations within the Department of Defense and a subset of U.S. commercial aerospace companies that support the DoD.  Non-profit organizations outside of the DoD were not the subject of case studies. With one exception, the mission of commercial organizations selected is to provide aerospace products and services to the DoD, while providing their shareholders a profit. The additional company was chosen for their expertise in Lean implementation and help round out the data set for Small companies. This company was recognized by Utah State University College of Business in 2002 as a recipient of the Shingo Prize for Excellence in Manufacturing.

Mission: The primary emphasis of the organization with regard to the spectrum of defense systems management activities. Organizations studied were categorized as either primarily involved in acquisition, sustainment, or both. Defense organizations whose primary mission is pre-acquisition activities including requirements determination or laboratory research were not studied. For this research, the term “acquisition” refers to system development and demonstration work efforts plus production and deployment work efforts. Figure 3-1 depicts the life cycle of systems management activities, as defined in DoD Instruction 5000.2, Operation of the Defense Acquisition System. The DoD Instruction highlights that systems acquisition and sustainment activities are not strictly sequential, as depicted on the linear picture, but are complementary and often conducted simultaneously by defense organizations. DoD 5000 also recognizes that the relationship between pre-acquisition, systems acquisition and sustainment activities may be better described by a series of complex spirals. 


[image: image2]Figure 3-1. Defense Systems Management Activities

Implementation Phase: Just as the defense systems management spectrum is divided into several phases, Lean implementation can be divided into different phases. For purposes of this study, implementation of Lean is considered to consist of three phases: 1) Introduction, 2) Growth, and 3) Sustainment. Those companies, or DoD units, which had not reached a 10 percent workforce participation level were considered in the Introduction Phase. Organizations with between 10-80 percent of their workforce participating in Lean process improvement events were categorized as being in the Growth Phase. Organizations with over 80 percent participation were considered to be in the Sustainment Phase. These three phases, shown in Figure 3.2, are sequential in smaller organizations, but believed to be complementary and conducted simultaneously by larger organizations. For very Large organizations with multiple facilities, the relationship between the Introduction, Growth and Sustainment Phases may also be better described by a series of complex spirals. 

[image: image3]
Figure 3-2. Lean Implementation Phases

Robust Coaching Strategy: For purposes of this study, a “robust coaching strategy” is hypothesized as a Lean implementation strategy that includes planning for the following seven coaching elements.

a. Responsibilities: The scope of responsibilities for coaches includes planning, facilitating and/or following up on process improvement events. In addition, duties include the training or mentoring of workforce in Lean methodology and techniques. 
b. Credentials: Specific certification, training, skills or experience needed by coaches to implement Lean process improvement methodology.

c. Mix: Deliberate selection and employment of “External Coaches” (outside people from commercial, academic or government sectors) and/or “Internal Coaches” from inside the organization. 
d. Tools: Specific techniques or instruments that coaches need to have knowledge of, and  experience in, to implement Lean process improvement methodology in a systematic, disciplined manner. The visual process graphing technique called Value Stream Mapping is an example of a Lean Tool.

e. Performance Measures: Metrics for managing activities performed by coaches during Lean implementation.

f. Incentives:  Specifics positive incentives or negative disincentives that motivate either a specific individual, coach or team of coaches implementing Lean. 
g. Costs: The total amount of funds for salary, training, travel and support of coaching staff (head coach, certified coaches, trainers, admin support …) to implement Lean. 

3.2 Research Questions
The following seven research questions address each of the coaching strategy elements hypothesized as part of a robust coaching strategy for implementing Lean in defense systems management organizations. 
a. What is the scope of responsibilities for coaching staff to implement Lean?

b. What are the credentials needed to select coaches to implement Lean?

c. What is the mix of external and internal coaches needed to implement Lean? 
d. What are the tools coaches need to have knowledge of, or experience in, to implement Lean?

e. What are the performance measures needed to manage coaches implementing Lean?

f. What are the incentives coaches need to implement Lean?

g. What are the costs of coaches needed to implement Lean?

3.3 Research Strategy/Model
The validity and reliability of this study was enhanced by disciplined planning and execution of the following seven-step research process, which is summarized in this report:

a. Conduct Literature Review 

b. Identify Key Elements Of Robust Coaching Strategy 

c. Develop Hypotheses and Research Questions 

d. Select Interview Subjects 

e. Gather Data 

f. Document Findings 

g. Determine Conclusions 

Four different research methods were used during this study to gather data and prove/disprove the research hypotheses: literature search, interviews, direct observation and indirect observation. 
Literature Search: An initial literature search was conducted to help identify coaching strategy elements. A more targeted literature review of Lean implementation strategies was conducted to assist in developing our hypothesis and research questions. A continuing review of publications concerning coaching strategies was maintained throughout the study period. 
Interviews: Initial interviews were conducted with company and corporate managers to validate the set of research questions used during subsequent interviews. An additional series of interviews was conducted with each commercial company or DoD organization selected. 
Direct Observation: Coaches were directly observed during Lean activities whenever possible. These activities included facilitation of process improvement events, and providing Lean training for workforce. In addition to observing internal coaches in organizations that employed them, external coaches from the following six commercial and non-profit groups were observed during the study.

a. Lean Aerospace Initiative (LAI) is a non-profit consortium that provided coaches for introduction of Lean in Air Force program offices. The LAI coaches were observed during program training of Global Hawk program members in Rancho Bernardo, CA, in January 2003; and Value Stream Mapping of the Global Hawk and F-22 aircraft programs in Dayton, OH, during February 2003. 

b. Simpler Consulting Inc., is a private company that provides coaches to numerous DoD organizations including the Army, Navy, Air Force and DoD headquarters staff. During 2003, Simpler coaches were directly observed at Warner Robins Air Logistics Center, GA and Corpus Christi Army Depot, TX. 
c. Lockheed Martin Commercial Systems Engineering is a private company that provides coaches and training for Lockheed Martin companies located in the eastern United States plus other American industries and government agencies. During 2003, Lockheed Martin coaches were directly observed during training conducted at the companies’ training facility in Mount Laurel, NJ.
d. Lean Enterprise Institute is a non-profit training, publishing and research center founded by James Womack.  During 2003, Value Stream Mapping training, conducted by the Institute was observed in Philadelphia PA. 

e. Raytheon Learning Institute is a training organization within Raytheon Corporation that provides Six Sigma training within the organization. During fall 2003, Raytheon coaches were directly observed during training conducted at Babson College, MA.
f. MainStream Management LLC, is a private company that provides coaches to guide Lean culture change activities at Ogden Air Logistics Center. During 2003, MainStream coaches were interviewed and observed at Hill Air Force Base, UT.
Indirect Observation: Researchers also attended and participated in the following Lean conferences and symposia during the collection of data:
a. Lean Shipbuilding and Repair Forum 2, Seattle WA, April 2003

b. LAI Annual Plenary Conference, Dayton OH, March 2003

c. International Lean Manufacturing Conference, Lexington KY, May 2003

d. Georgia International Lean Symposium, Warner Robins GA, June 2003 
3. 4 Population
Data concerning Lean implementations were gathered from 13 commercial companies or equivalent DoD organizations listed in Table 3-1, Population Data. The parent organization, size, domain and mission are stated for each of these commercial companies or military units within the DoD. 
	Table 3-1. Population Data

	Organization Studied 
	Parent Organization
	Size
	Domain
	Mission

	 
	 
	 
	 
	 

	Corpus Christi Army Depot
	Army Material Command
	2,900
	DoD 
	Sustainment

	Aeronautical Systems Center 
	Air Force Materiel Command
	9,300
	DoD 
	Systems Acquisition

	F-18 Engine AIMD
	Strike Fighter Wing US Pacific Fleet
	700
	DoD 
	Sustainment

	Talley Defense Systems
	  Talley Defense Systems
	200
	Defense Industry
	Acquisition & Sustainment

	Metronics-Xomed
	Medtonix
	275
	Other Industry
	Acquisition & Sustainment

	Northrop Grumman Air Combat Systems
	Northrop Grumman
	3,000
	Defense Industry
	Acquisition & Sustainment

	Textron Systems
	Textron Inc. 
	2,100
	Defense Industry
	Acquisition & Sustainment

	Warner Robins Air Logistics Center 
	Air Force Materiel Command
	13,000
	DoD 
	Sustainment

	Boeing Integrated Systems     (Army Systems – Longbow Apache)
	The Boeing Company
	4,000
	Defense Industry
	Acquisition & Sustainment

	Lockheed Martin Aeronautics
	Lockheed Martin Corporation
	26,000
	Defense Industry
	Acquisition & Sustainment

	Parker Aerospace
	Parker-Hannifan Corporation
	3,600
	Defense Industry
	Acquisition & Sustainment

	Raytheon, Space & Airborne Systems
	Raytheon 
	9,300
	Defense Industry
	Acquisition & Sustainment

	Air Mobility Command
	US Air Force
	147,000
	DoD 
	Sustainment


The breakdown of these 13 organizations by size, domain, mission and Lean implementation Phase follows:
Size: 3 Small (less than 1,000 employees), 5 Medium (between 1,000 and 5,000 employees), 5 Large (over 5,000 employees)

Domain: The split between government and commercial organizations is 5 DoD, 7 Defense Industry, 1 Other Industry. Only one company was interviewed from an industry other than defense. This company was chosen to help round out the data set for Small companies. This particular company was chosen due to their expertise in Lean implementation as evidenced by their receipt of the Shingo Prize in Manufacturing.
Mission: The primary systems management activity for these defense aerospace organizations consisted of 1 Systems Acquisition, 4 Sustainment, and 8 both Systems Acquisition and Sustainment.
Implementation Phase: For this study, the percentage of employees that had participated in a Lean process improvement event determined the implementation Phase for an organization. Those companies, or DoD units, which had not reached 10 percent participation level were considered in the Introduction Phase. Organizations that had between 10-80 percent of their workforce participate in Lean process improvement events were categorized as being in the Growth Phase. Organizations with over 80 percent participation were considered to be in the Sustainment Phase. Based on these criteria, four organizations fell in each of these three phases as noted in Table 3-2. Organization No. 11 is labeled as “terminated” since implementation was halted during the Introduction Phase. 
	Table 3-2. Lean Implementation Phase

	Company ID #
	Introduction
	Growth
	Sustainment
	Terminated

	1
	Yes
	 
	 
	 

	2
	 
	Yes
	 
	 

	3
	 
	Yes
	 
	 

	4
	 
	 
	Yes
	 

	5
	 
	Yes
	 
	 

	6
	 
	 
	Yes
	 

	7
	Yes
	 
	 
	 

	8
	 
	 
	Yes
	 

	9
	 
	 
	Yes
	 

	10
	Yes
	 
	 
	 

	11
	 
	 
	 
	Yes

	12
	 
	Yes
	 
	 

	13
	Yes
	 
	 
	 


3.5 People Interviewed 
Over 50 people actively involved in implementing Lean in defense organizations were interviewed during this study. These fell in three categories. Target 1: The primary manager within each organization employing external or internal coaches to help implement Lean within their company or DoD unit. Target 2: A senior manager from the parent organization responsible for implementing Lean. Target 3: External or internal coaches interviewed or observed. Table 3-3 summarizes the number of interviews by these three categories for the 13 commercial companies and DoD organizations. 
	Table 3-3. People Interviewed

	Organization 
	No. Managers
	No. Coaches
	No. Parent Organiations 
	Sub Total

	 
	 
	 
	 
	 

	Corpus Christi Army Depot
	1
	2
	0
	3

	Aeronautical Systems Center 
	1
	5
	0
	6

	F-18 Engine AIMD
	1
	1
	0
	2

	Talley Defense Systems
	1
	1
	0
	2

	Metronics-Xomed
	2
	7
	0
	9

	Northrop Grumman Air Combat Systems
	0
	1
	1
	2

	Textron Systems
	0
	1
	0
	1

	Warner Robins Air Logistics Center
	5
	3
	1
	9

	Boeing Integrated Systems 
	2
	2
	0
	4

	Lockheed Martin Aeronautics
	3
	4
	1
	8

	Parker Aerospace
	2
	2
	1
	5

	Raytheon, Space & Airborne Systems
	0
	1
	0
	1

	Air Mobility Command
	0
	1
	0
	1

	Sub Total
	18
	31
	4
	53


Table 3-3 highlights that 11 of the 13 organizations studied included interviews with at least two members of each company or military command. Interviews within these 11 organizations included at least one coach and either a manager from within the company/command or its parent organization. At least five people were interviewed from five of the organizations studied. For three companies/commands, the study included interviews of coaches (both internal and external), managers responsible for implementing Lean, and their parent organizations. 
3.6 Bias Reduction
Bias was reduced by using the 7-step method described previously through employment of four research techniques and a variety of other sources. The following actions were taken to reduce bias during each of these steps of the study.

During the literature review, multiple published references were used to help identify key coaching strategy elements. Books, magazines and previous research were all used to define Lean principles/practices and identify elements of coaching strategies. These published sources were augmented by a set of interviews with eight of the authors of Lean Enterprise Value and numerous researchers associated with the LAI at MIT. 
Resource constraints made it impossible to complete a full comprehensive survey of all U.S. organizations implementing Lean in the time available. Therefore, the Research Fellows decided to focus attention on defense aerospace companies and DoD units that were responsible for management of defense systems acquisition and sustainment activities. Instead of asking representatives from these organizations to complete a written survey, the authors decided to conduct interviews and observations of multiple members from each organization to ensure a good cross-sectional response. 
Organizations were selected that had experienced both successful and unsuccessful Lean implementations. Eleven of the organizations studied had been implementing Lean for at least a year at the time this study was conducted, and one had halted implementation. While several organizations shared setbacks during the process, including a change in coaches, only one organization—the Air Mobility Command—indicated that their implementation was terminated. 

As described previously in paragraph 3-4, the population targeted for inclusion in the study were organizations with different sizes (Small, Medium, and Large), domains (DoD, defense contractor, and commercial industry), systems management missions (acquisition, sustainment, or both) and implementation Phases (Introduction, Growth, and Sustainment).  Categorizing organizations by these multiple dimensions (size, domain, mission and phase) helped generalize findings to broader organizational base. 
Functional bias was minimized by interviewing multiple members for each organization studied, and/or by observing their improvement events or training.  Obtaining multiple perspectives concerning a Lean implementation enabled the investigators to validate findings and increase reliability of conclusions and confidence in recommendations.

Interview bias was reduced by using a team of at least two people to ask questions and to record responses. Using this technique, answers could be compared following the interview to improve accuracy. Face-to-face interviewing was the primary technique used. In several situations follow-up interviews were also conducted by phone. Other specific pieces of data were provided by e-mail following an interview. For organizations that were beyond the Introduction Phase, responses to interview questions were recorded by Growth or Sustainment Phase whenever possible. 

Data analysis bias was reduced by compiling and then comparing responses concerning the coaching strategy elements without the team members’ knowing which organization they were evaluating. This “blind” comparison of data elements helped ensure that numerical findings were accurate. During analysis each organization that provided input was treated as equal regardless of the number of replies, number of employees or number of years implementing Lean. Best practices and lessons learned were also documented without regard to specific organization or dimensional variables.
Conclusions were reached through consideration of the statistical findings from interview questions, the quantity and variety of interviews, plus direct observations. Additional weight was given to results that included multiple interviews and observations. Likewise, findings were given more weight when multiple perspectives were obtained from within an organization. Successful practices were documented from the key coaching strategy elements and are included in Appendix C. No specific information was attributed to any commercial companies or military commands not named in the report. Relevant information concerning the organizations’ size, domain, mission and implementation Phase is provided with each best practice or lesson learned, where appropriate. 
3.7 Instrument Used
The specific questions used during interviews are listed in Appendix A of this report. A series of questions was asked concerning each of the seven elements of coaching strategies. Appendix A also lists the questions asked concerning the demographics and background of each company or DoD command of interest, plus its parent organization. 

3.8 Assumptions
The following seven assumptions were made concerning the population and dimensions (size, domain, mission and phase) of companies and military units selected for study:
a. The 13 organizations selected for study are representative of other DoD and U.S. defense industry systems management organizations. 
b. Companies and military units in the aerospace sector have more experience implementing Lean than other defense organizations. 
c. The aerospace sector does not possess unique characteristics that would prevent this study from being applicable to other sectors.

d. Data gathering was conducted primarily from the perspective of field-level operational organizations, responsible for developing, producing, or supporting aerospace products and/or services. People within these organizations were generally implementing Lean to improve local design, manufacturing, or logistics support processes. Although several parent headquarters personnel were interviewed, the data gathered in this study are not intended to be representative of higher level processes performed at a corporate or government agency headquarters. 

e.  There was no need to differentiate between Lean implementations in blue collar or white collar environments, but only to recognize that the differences between organizations are a critical component of implementing any change. To succeed, such differences must be addressed. It was also assumed that acquisition and sustainment systems management processes are similar enough throughout the DoD and U.S. defense industry to be compared. 
f. Managers at commercial companies and military units could be treated equally, irregardless of which of the following four roles they occupied: 1) Champion for implementing Lean; 2) Business Process Owners; 3) Staff focal Point for Lean implementation; and 4) Administrative supervisor of coaches.

g. There are coaches and managers at local and parent organizations, available to be interviewed, who have experienced success in introducing, growing, and sustaining Lean within their organizations

4
Conclusions and Recommendations

The following conclusions and recommendations are based on findings from our literature search, interviews, direct observation, and indirect observation. 
Our hypothesis was: If implementation of Lean is to be successfully introduced, grown and sustained in defense systems management organizations, then a robust coaching strategy is required. All four research techniques substantiated this hypothesis. Appendix B summarizes findings from interviews, and Appendix C highlights successful practices from the 13 organizations studied.

4.1 Coach Responsibilities

Question: What is their (the coach’s) scope of responsibilities? 

Conclusion – See Tables B-1 thru B-3 for data set.
Coaches took on varying responsibilities based on their experience and comfort levels as well as the maturity of the Lean Implementation program. Large aerospace companies tended to differentiate Levels of coaches, while smaller organizations did not. Levels were not formally defined in DoD or non-aerospace organizations. We defined the following general levels of increasing responsibility during our data analyses. 
Level I Coach: A person qualified to guide people through a single, narrowly focused Lean process improvement event. 

Level II Coach: A person qualified to guide people through planning, conduct and follow-up of multiple or integrated Lean process improvement events.
Level III Coach: A person qualified to guide people through planning, conduct and follow-up of multiple or integrated Lean process improvement events and events of greater complexity.

Beyond these general responsibilities, the following were noted. 
Time commitment on the part of coaches correlated with the coach’s Level. Level I coaches served on a part-time basis, and Level II and Level III coaches served on a full-time basis. 

As the coach’s time commitment increased, the responsibilities expanded from an event focus to one of enabling the overall success of the Lean Implementation. For example, while all coaches were expected to lead and participate in events as described previously, Level II and Level III coaches were expected to take an active role in developing an organization’s capacity to implement Lean. Specifically, Level II and Level III coaches were expected to train and mentor the lower-Level coaches. Beyond this, Level II and Level III coaches were expected to scope and assess process improvement events and projects. 
To further develop an organization’s Lean capability, Level II and Level III coaches were expected to specialize in advanced tools and techniques. Coaches skilled in the use of these tools served as special resources to solve especially focused challenges. These coaches were used to raise an organization’s coaching knowledge by serving as a lead trainer or mentor for other coaches in a specialized area of expertise. 

Level III coaches were expected to advise senior leadership on the alignment of Lean activities with strategic goals. They were expected to provide guidance to lower-Level coaches on the alignment of their projects with organizational goals.

Recommendations
1) Organizations should define the target responsibilities and time commitment expected to support the organization’s Lean Implementation for both internal and external coaches. 

2) Medium and Large organizations should establish several Levels of coaches with varying responsibilities. The following three Levels defining coach responsibilities are suggested:
Level I Coach: Serve part-time. Facilitate discrete, narrowly focused Lean process improvement events. 

Level II Coach: Serve full-time. Scope, plan, conduct, follow up and assess Lean process improvement events. Lead multiple events or more complex projects. Train and mentor Level I coaches. Develop specialized tools and techniques that target an organization’s priority needs.

Level III Coach: Serve full-time. Scope, plan, conduct, follow up and assess multiple or integrated Lean process improvement events and events of greater complexity. Train and mentor Level I and Level II coaches. Provide training in specialized tools and techniques. Advise senior leadership on alignment of projects with organization’s strategic objectives.

4.2 Coach Credentials

Question: What are the credentials needed to select coaches to implement Lean?

Conclusions – See Tables B4 thru B-8 for data set.

Achieving the right combination of Lean credentials is an important consideration for organizations when selecting/hiring and training coaches. Coaches need a combination of skills and experience to be effective in helping organizations introduce, grow and sustain Lean. Coaching skills observed included expertise with Lean principles/ practices, expertise with specific organizational processes and expertise in facilitating teams. Coaching experience implementing Lean should be relevant to the organization’s environment (mission and domain) and achieve measureable results. 

Interviews and observations indicated that many of the skills and experiences expected of external and internal coaches were similar. Commercial and DoD managers expected coaches to conduct discrete Lean rapid process improvement events. Basic skills required for these “tactical” implementation activities included planning, preparation, training of participants, small-group facilitation, follow-up, and assessment. Additional skills are needed for coaches expected to help organizations design and execute more complex organizational improvement projects (consisting of a series of Lean events) or manage Introduction, Growth and Sustainment of Lean for the entire organization. These Lean “campaign” and “strategic” implementation activities require skills in training senior leaders, mentoring coaches and facilitating large groups. Coaches are also more likely to need a high degree of organizational-specific knowledge for the more strategic Lean activities. 
Organizations studied that had established formal credentials for selecting/hiring or training coaches were either Large or in a more mature Lean implementation Phase. More variety was found in skill and expereince credentials pursued in selection/hiring of external coaches than training of internal coaches. Appendix C describes successful practices, used by a commercial company and military unit with similar missions, for selecting/hiring of external coaches. The appendix also includes an example of how a defense aerospace contractor used tiered levels of credentials in training internal coaches. 
Relevant experience implementing Lean was the coaching credential most often highlighted as critical by aerospace organizations that hired external coaches. Senior managers in headquarters of both Large commercial and military organizations selected individual coaches and coaching companies based upon past performance in successfully implementing Lean in a similar organization. They underscored that highly experienced coaches must be obtained with experience implementing Lean in relevant organizational mission areas such as manufacturing, maintenance/repair/overhaul or supply-chain management. The DoD organization studied that had the most experience in implementing Lean, switched external coaches after recognizing that their consultants did not have adequate experience in their environment. The DoD command that had introduced Lean at the most locations, established a hiring standard that required coaches demonstrate prior success in leading an industry Lean conversion, with at least 20 full cycles of Lean implementation experience. 
Several senior managers noted that coaches should consider themselves to be innovators who are comfortable acting on the pattern they perceive in a situation. Lean Transformation, How to Change Your Business Into a Lean Enterprise underscores this assertion (Henderson & Larco, 2000). 
Some commercial defense organizations have established certification programs for developing internal coaches that are based upon building skills and experience. Several Medium and Large aerospace contractors have established multiple certification levels to document the experience and formal training accomplishments of their internal coaches. Each certification level typically requires a combination of Lean training, experience and documented/audited results. 
Standardized credentials do not appear to be as critical to successful Lean implementation in a Small organization—although a Small organization may potentially benefit from a standardized certification process. In Small organizations, personal familiarity seems to replace the need for these formal credentials. A common language was observed more often among organizations studied that used standardized coach training. Lean practices appeared to spread faster in organizations that invested time to develop and train coaches in a standardized methodology that included common language for coaches and employees. The example below is based upon a three-tiered certification model that is often associated with Six-Sigma in other industries. 

Level I minimum coach credentials typically include 2-5 days of classroom training, and facilitation of at least one rapid process improvement event that achieves measurable results.

Level II coach certification typically requires 2-6 weeks of additional classroom training and several years of experience coaching and mentoring Level I coaches. Level II coaches typically have facilitated dozens of Lean events and more complex Lean projects before achieving certification. A board consisting of Level III coaches reviews qualifications of applicants and conducts interviews/exams. 
Level III coaches typically have several years facilitating Lean implementations at multiple levels with an organization before achieving this elite level of certification. Level III certification typically requires years of coaching complex Lean projects and multiple implementations, plus mentoring of Level II coaches, and additional specialized training. 
Recommendations
1) Organizations implementing Lean should establish minimum credentials needed for hiring external coaches. This credential standard should include a combination of relevant experience coaching Lean implementations in organizations within a similar environment (such as commercial, government or non-profit) and mission area (such as manufacturing, maintenance/repair/overhaul, or supply-chain management). The credential standard should also specify a minimum depth of Lean coaching experience (such as number of process improvement events or projects) and require proof of documented results in improving performance of organizations (such as cost or time reduction). 
2) Medium and Large organizations that establish training programs for internal coaches should establish minimum credentials for selection and certification of coaches. The credential standard for selecting coaches should include job performance, participation in Lean activities and personal traits (such as confidence, communication skills and inclination toward innovation). The minimum standard for certification of internal coaches should include a combination of formal training, experience coaching Lean activities, and results. Larger organizations should consider establishing certification standards for multiple levels of internal coaches. Suggested minimum credentials for three levels follow: 
Level I: 2-5 days of classroom training and experience facilitating at least one rapid process improvement event that achieves measurable results.

Level II: 2-6 weeks of additional formal classroom training. 1-2 years’ experience planning and executing Lean events and completion of at least one complex project. Experience mentoring Level I coaches is also highly desirable. Review of credentials by board of Level III coaches may include an interview or exam. 
Level III: Extensive experience planning and executing Lean implementations at multiple levels within multiple organizations. Experience should include breadth of Lean activities to introduce, grow and sustain Lean, including coaching of highly complex projects. Additional specialized training and experience mentoring Level II coaches is also highly desirable. Review of credentials by senior leaders may include interviews. 
3) Managers should tailor coaching credential needs to the Lean implementation Phase and organizational characteristics (such as size, mission and domain). During the Introduction Phase, all coaches need an extremely high level of experience and skill. During the Growth and Sustainment Phases, organizations can use less experienced coaches in some Lean activities. For example, requiring Level III credentials for all internal coaches during the Sustainment Phase is overkill and an unnecessary expenditure of resources. Internal coaches with Level I and Level II credentials should be used to facilitate properly scoped Lean activities. 

A defense organization, with over 8 years’ experience implementing Lean, has created evaluation criteria for qualification of external coaches. The rating system is available to dozens of subordinate companies, including many with defense systems acquisition and sustainment missions. Individual companies or business units within this corporation are expected to hire their external coaches from the approved list of consulting companies. 
Primary coaching credentials monitored are experience, results and cost. Experience in specific environments, including manufacturing, material management, supply-chain management, and administrative domains are also highlighted.  Through an internal corporate network  this information is electronically available to the subordinate companies. Monetary savings are tracked for each external consultant or consultant’s company, but this information is not generally available.
A Large DoD organization has established minimum qualifications for personnel hired as external coaches. The contract they issued states these minimum qualification standards. 

The following six criteria are documented as required for “Sensei’s providing services” in the Statement of Work used by this organization. 

1) General Manager with profit and loss responsibilities leading a Lean conversion.
2) Demonstrated World Class results while leading the conversion.
3) Ability to communicate-lead and teach at all levels of organization.
4) In-depth knowledge of Toyota Production System tools.
5) Change management skills.
6) Twenty full cycles of Lean implementation, including value stream analysis, Kaizen, formal Lean training, and alignment/assessments.
4.3 Coach Mix

Question: What is the mix of external and internal coaches needed to implement Lean?

Conclusions – See Table B-7 for data set (Appendix B).
A mix of internal and external coaches is needed during each phase of Lean implementations. An “Internal Coach” works for the organization studied implementing Lean. An “External Coach” is from outside the specific organization being observed implementing Lean. External Coaches are either: Type A—Contracted from an outside organization with no managerial link to the organization being studied; or Type B—From within the parent of the specific organization being studied.

The following example illustrates these different types of coaches. The Defense Acquisition University (DAU) is organized with multiple regional campuses. For this example, assume Region 1 is being studied by the researchers as part of this project. A coach employed by Region 1 working on a Lean project at Region 1 would be considered to be an Internal Coach.

If Region 1 contracts for the services of a consultant from XYZ Lean Looker Company, the person from XYZ is considered an External Coach (Type A) relative to Region 1. 
A second type of External Coach (Type B) for Region 1 is an employee of the DAU who resides in a different Region. For example, Region 1 solicits coaching assistance from a person employed by Region 3. In this case, we consider the person from Region 3 to be an External Coach (Type B) relative to Region 1 (the organization being studied.) 
External coaches are usually obtained by either renting or borrowing, while internal coaches are typically obtained by either hiring or training. External coaches are needed to augment internal coaches during the Growth and Sustainment Phases of implementing Lean in DoD systems management organizations. The rule of thumb widely used in commercial defense companies is to dedicate at least 1 percent of total employees in the organization as full-time coaches.

During the Introduction Phase, organizations primarily relied on external coaches to begin their Lean activities. These coaches focused on achieving visible successes, and then began developing an internal coaching capability as the organization’s interest in continuing the Lean Implementation increased. Highly experienced coaches are vital to obtaining traction needed for the remainder of the Introductory Phase. These early Lean events will likely establish the template for the organization’s implementation, so it is vital to get the most experienced help available for planning, execution and follow-up of initial events. Internal coaches were typically receiving initial exposure to Lean principles and practices and were early in their development as coaches during the Introduction Phase. 

The Growth Phase emphasized a mix of internal and external coaches. During Growth the mix of coaches shifted from primarily external to primarily internal. Growth Phase activities focused on building momentum by working on projects of strategic interest to the organization. The external coaches shifted focus from conducting individual events to developing the organization’s internal coaching capability. This enables an organization to expand and sustain a Lean Implementation. Additionally, external coaches focused on guiding senior leadership to align Lean activities with their strategic goals.

In the Sustainment Phase, internal coaches performed the majority of the Lean Implementation activities. These activities included developing new coaches, advancing the qualifications of current coaches, and aligning Lean activities with strategic goals. External coaches were used primarily as expert consultants to assist on projects requiring a specialized skill set. In addition, external coaches were often brought in to provide an outside observation of the activities and to ask guiding questions to better align the projects with strategic objectives or to highlight overlooked opportunities for improvement. 
Building an internal coach capability provides a foundation for rapidly expanding an organization’s capacity to conduct Lean activities. Internal coaches help establish a common language for communicating improvement activities within an organization due to their persistent presence in an organization. Developing internal coaches is a strong indicator of an organization’s commitment to making Lean a continuous journey toward improvement rather than a passing fad. 
Benefits from using an external coach to facilitate Lean activities include neutrality, speed and results. External coaches are often regarded as having a neutral point of view relative to the political and power shifts that will likely occur within an organization implementing Lean. The perceived neutrality of external coaches is essential in establishing an environment that allows processes to be evaluated based on their true merits rather than emotional decisions or organizational politics. We noted that experienced external coaches often pushed teams harder and faster than internal coaches to implement process improvement changes. They accelerated Lean implementations by reducing organizational learning curves and guiding teams around obstacles and challenges. 

Recommendations
1) Organizations should use a mix of internal and external coaches in all three Lean Implementation Phases. Coach mix and roles should change as the journey matures.

2) Match the mix of internal and external coaches to the Lean Implementation phase. Organizations should employ both internal and external coaches in all three Lean Implementation Phases. Figure 4-1 depicts a recommended mix of external and internal coaches by Lean implementation Phase. Both coach mix and roles should be modified as the implementation progresses from Introduction to Growth and Sustainment Phases. 
Introduction Phase: Focus on using highly experienced coaches that can provide quick and visible successes. Highly experienced coaches increase the probability of achieving early successes by ensuring events are properly scoped, planned and involve the correct people. Typically, highly experienced coaches do not reside in an organization that is just beginning to implement Lean; therefore, they must be recruited from external sources. Leverage the credibility of experienced coaches in having “been there and done that” in a similar organization to help overcome resistance in implementing continuous process improvement. 
Growth Phase: Focus on using highly experienced coaches to build and develop an organization’s internal coaching capability. During the early Growth Phase, the majority of coaches will probably be external resources; however, in this Phase, emphasize the capacity to train and develop coaches using internal resources. 
Sustainment Phase: Focus on conducting the majority of Lean activities using internal coaches, but continue to employ external coaches to provide specialized support or an outside source of observation. 
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Figure 4-1. Recommended Coach Mix by Phase

4.4 Coach Tools

Question: What are the tools coaches need to have knowledge of, or experience in, to implement Lean?

Conclusions – See Table B-8 for data set (Appendix B).

Coaches engaged in Lean activities were observed using a variety of planning, execution and evaluation tools. These tools were used in all three Lean implementation Phases by both internal and external coaches. While different tools were frequently used for “tactical” process improvement events or “strategic” planning, the set of coaching tools tended to be consistent for organizations that were beyond the Introduction Phase. Some tools like Value Stream Mapping (VSM) were used throughout the entire spectrum of Lean activities, including both tactical and strategic. VSM can help provide a diverse group of people with a clear and common understanding of the current state of a process (what is really happening, rather than simply what they think is happening) and the desired future state (what the group is trying to achieve). Coaches were observed using VSM at multiple levels during Lean implementations, from strategic planning to “tactical” process improvement events. At a strategic level, VSM helped provide executives insight into alignment between an organization’s objectives and desires of key stakeholders, including the customer. At a “campaign” level, VSM serves as an aid for aligning and prioritizing process improvement projects and focused events. 
Appendix C describes successful industry practices for communicating Lean implementation plans to employees and assessing Lean Implementation progress. One defense corporation used a standard assessment to measure Lean Implementation progress across many of its companies. Each company was given a goal for progress tailored to their current situation. The criteria used in this assessment changed from year to year as the overall performance of the corporation increased in Lean Implementation.

Prior to facilitating process improvement Lean events, coaches used several planning tools to help select and define the scope of events with senior organization leaders. During event preparation, coaches worked closely with process managers and event leaders to develop a change contract. In Medium and Large organizations, coaches frequently used change contracts to clarify management expectations and secure commitment of needed resources. 
Change contracts served as charters for process improvement teams by clarifying expected outcomes, resources and establishing responsibilities for event leaders and participants. Change contracts in Larger organizations were often signed by senior management to help communicate commitment to employees. In smaller organizations, the use of change contracts and other formal communication tools was less frequently observed.

Coaches frequently provided basic Lean training for event participants prior to or at the beginning of process improvement events. During events, coaches used a variety of tools to help participants gather data, develop a common map of the current process, and desired future state using VSM. Coaches also used additional tools to help event participants translate ideas into action, communicate results, document lessons learned, and follow up on any open issues. 

A commonly observed tool for evaluating Lean events, projects or implementations is calculation of the Return on Investment (ROI) or cost savings to the organization. In several organizations, coaches calculated ROI following a Lean event or project to help evaluate effectiveness, while in other organizations a finance or budget specialist used this evaluation tool. ROI tracking enabled people to clarify expectations and communicate results for Lean activities. Some organizations generated an estimate of ROI or cost savings prior to events to help in the selection and scoping processes. ROI helped organizations to define potential benefits of Lean activities and resources required to achieve them. Clearly understanding both the financial benefits and costs helped several organizations prioritize and resource Lean activities. 
Recommendations
1) All organizations implementing Lean should select a standard set of primary tools for coaches to use for planning, executing and evaluating routine process improvement events. This primary set of coaching tools should include VSM to help organizations make fact-based decisions. The primary set of tools should be augmented when needed with highly specialized tools such as six-sigma statistical process control. 
Planning tools: Sign formal Change Contracts that describe desired outcomes, resources, and specific roles. The absence of change contracts in Large organizations reduces the likelihood of implementations continuing beyond the Introduction Phase. After initial successes, organizations should employ a more rigorous method to select and prioritize processes to apply Lean. 
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Figure 4-2. Sample Contract for Change

During event preparation, coaches worked closely with process managers and event leaders to develop a change contract. In Medium and Large organizations, coaches frequently used change contracts to clarify management expectations and secure commitment of needed resources. 
Change contracts served as charters for process improvement teams by clarifying expected outcomes, resources, and establishing responsibilities for event leaders and participants. Change contracts in Larger organizations were often signed by senior management to help communicate commitment to employees. In smaller organizations, the use of change contracts and other formal communication tools was less frequently observed.

Execution tools: Value Stream Mapping (VSM) to help organizations make fact-based decisions throughout process improvement activities in each implementation Phase. VSM can also help with selection and prioritization of process improvement events and more complex improvement projects. VSM is described in the book titled Learning to See by Mike Rother and John Shook. The photo illustrates a Value Stream Map created by the Global Hawk System Program Office detailing their Tier I Enterprise.
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Figure 4-3. Global Hawk Tier I Enterprise VSM 
Evaluation tools: Assess benefits and costs of implementing Lean during all three phases. Larger organizations should establish a common method for determining ROI and cost savings for Lean events. In general terms, investment costs include the cost of hiring any external coaches plus the cost of time and materials for participants in an event from within the organization. The return includes the amount that was budgeted against the bottom line (additional profit) as a result of the event. This bottom-line savings was often the only amount that could be budgeted during the fiscal year in which the costs were incurred. Cost avoidances, both near- and long-term were tracked, but were not always credited as a true savings as a result of a Lean activity. While commercial industry may be able to link ROI directly to profit, DoD can compare investment with savings in resources including budget, manpower, material, and schedule.
External coaches were often measured based on ROI. Expectations for booked savings were set for many internal coaches, but were not found to be consistently used as a measure of an individual coach’s performance. ROI was often used as an overall organization incentive, linking team rewards and recognition to the organization’s contribution to the bottom line.

2) Medium- or Large-size organizations need to include more standardized tools for coaches to use for assessing the maturity of multiple implementations. These organizations also have a stronger need to employ more sophisticated tools for communication with employees and other stakeholders. Formal change contracts should be used to define desired outcomes, resources and specific roles. The absence of change contracts in Large organizations reduces the likelihood of implementations continuing beyond the Introduction Phase. 
3) Organizations in the Growth and Sustainment Phases of Lean implementation may benefit from standardized tools to help select and evaluate process improvement events and more complex projects that involve multiple events. Larger organizations should establish a common method for determining ROI and cost savings for Lean events. 
4.5 Coach Performance Measures

Question: What are the performance measures needed to manage coaches implementing Lean?

Conclusions – See Table B-9 for data set (Appendix B).

All three phases of Lean Implementation require performance measures for organizational coaching capability and for individual coach effectiveness. Organizations measured coaching capability as follows: selection and assignment; training and certification; employment and rotation; and promotion and retention. Individual coach effectiveness was measured through supervisor evaluations, customer feedback, and peer reviews. 

Appendix C contains successful practices from industry and DoD concerning measurement of organizational coaching capability.

The DoD organization most experienced in implementing Lean created a set of key performance measures to track their progress in developing and deploying internal coaches. These metrics provide an indication of progress rate toward institutionalizing Lean throughout their organization. 

A defense industry organization indicated that during the Introduction Phase and part of the Growth Phase, they measured their coaches on the number of leaders who received Lean Awareness Training and on the number of people who had received Level I and Level II coach training. As this organization achieved the established goals, they stopped measuring this data in order to focus their limited metrics on new strategic emphasis areas.

Supervisor evaluation was the key measure of the internal coach’s performance. Continuous feedback is a means by which coaches can improve performance. While a variety of measures were used in different organizations, only supervisor evaluation was considered necessary in all the organizations implementing Lean.

Additional observations indicate that organizations should establish a method for continually seeking customer feedback and updating expectations. This feedback can be used as a means of refining expected coach contributions. 
Most organizations indicated they tracked some aspect of the coach’s responsibilities as a means of measuring their performance; however, the specific responsibilities tracked varied from organization to organization. This is due in part to the fact that organizations are in various stages of implementation. A consistent theme in measuring both the performance of coaches and the overall Lean Implementation program was to measure a few things that would motivate behaviors aligned with strategic objectives. 

Return on Investment (ROI) was tracked in nearly all organizations implementing Lean. This was a consistent overarching objective for beginning and continuing a Lean journey. Investment cost was the cost of hiring any external coaches, plus the cost of time and materials for participants in an event from within the organization. The return was the amount that was budgeted against the bottom line (additional profit) as the result of the event. In most organizations, this bottom-line savings was only the amount that could be budgeted during the fiscal year in which the costs were incurred. Cost avoidances, both near- and long-term were tracked, but were not always credited as a true savings as a result of a Lean activity.

External coaches were often measured based on return on investment. Expectations for budgeted savings were set for many internal coaches, but were not found to consistently be used as a measure of individual coach’s performance. ROI was often used as an overall organizational incentive, linking team rewards and recognition to the organization’s contribution to the bottom line.

Recommendations
1) Measure key processes that support an organization’s capability to implement Lean. For example during the Growth Phase, matching the number of coaches available to targets set for the number of process improvement events is critical. A generally employed rule of thumb is that 1 percent of an organization’s workforce serves full-time Lean coaches during the transition from Growth to Sustainment. Other coach support processes that organizations may want to measure include selection/assignment, training/certification, employment/rotation, and retention/promotion of coaches. 
2) Tailor Lean coach measurements to motivate key strategic outcomes. Measurements should be continually reviewed and updated to ensure the outcomes being measured are motivating desired behaviors in the coaches, workforce and managers being evaluated. 

3) Assess coaches’ effectiveness based upon a combination of measurable performance (such as planning and executing process improvement activities) and feedback from participants and organizational leaders. Supervisors of coaches should focus their assessment on those responsibilities relevant to the level of performance and on expected outcomes of Lean activities. Coaches should be provided feedback on their effectiveness and value to the organization systematically following milestones, such as the completion of large complex projects. 
4) Use customer feedback as a catalyst for refining the requirements and services Lean coaches provide. Supervisors of coaches should focus their evaluation on those responsibilities relevant to the coach’s expected level of performance and on expected outcomes of Lean activities. Coaches should be provided feedback on their effectiveness and value to the organization systematically following milestones, such as the completion of large complex projects. 
5) Assign coaches to the appropriate reporting chain based on the Lean Implementation Phase. During the Implementation Phase coaches should report directly to the corporate Lean champion (a senior executive or leader with a vested interest in the success of the Lean Transformation activities). During the Growth and Sustainment Phases, maintain this reporting relationship as a training center for Lean experts within the parent organization, but move experienced coaches into the line organizations. 
6) Organizations should not try to become “Lean,” but plan, execute and evaluate Lean activities to help them continuously improve, thereby providing stakeholders ever-increasing value.

4.6 Coach Incentives

Question: What are the incentives coaches need to implement Lean?

Conclusions – See Table F-9 for data set (Appendix B).

Job satisfaction is the major motivator and only consistent incentive for inducing people to serve as Lean coaches. 
Recommendations

Coaches should be recruited from a pool of volunteers. To this end, coaching responsibilities should be included in the job description for both full-time and part-time coaches; these duties should be documented in descriptions that are used for hiring and evaluating employees who serve as coaches. 
The results of Lean activities and coach accomplishments should be made visible to organizational leadership. Successful accomplishments should be publicly acknowledged by the leadership and private feedback provided on needed improvement areas. In addition, organizations should celebrate the accomplishments that teams have made through some type of recognition such as ceremonies or  formal and informal celebrations. 
4.7 Coach Costs.

Question: What are the costs of coaches needed to implement Lean?

Conclusions: While specific costs for using coaches were not available, it was evident through discussions that the overarching reason for implementing Lean in all organizations was improved financial position. However, this report does not include research concerning the cost for internal or external coaches because inadequate data were available from the people interviewed.
Recommendation
For organizations starting a Lean journey (or undertaking any transformation for that matter), create a business case for the change, and make a data-driven decision. Recognize that when implementing Lean, this is a journey with no specific end point; rather, it represents a continually evolving change in the organization’s overall culture. The cost of developing and maintaining coaches to guide an organization through a Lean journey needs to be included in the business case.

4.8 Recommendations for Further Research

An analysis of the total amount organizations expend on training and maintaining coaches would be useful to decision makers investing in coaches assisting with Lean implementation. To provide this information, a comparison of internal and external coaching costs for defense systems management organizations is needed. The cost of an external coach, under contract to an organization, may be more readily identifiable than costs related to training and maintaining an internal coach. Total costs for an internal coach may include salary, travel, materials, direct administrative and management support, plus overhead. 
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Appendix A
Interview Questions

Demographics 

· What is the size of the workforce? (No.)

· What are the primary products/services your company provides? (domain)

· What are the primary life-cycle systems management scope and activities?

 (acquisition, sustainment, other)

Background and History 

· Why did your organization decide to implement Lean? 
· What are the specific objective(s) of implementing Lean? 
· What was the strategy for implementing Lean? (corporate/company/business) 

· How do you measure where you are on your Lean implementation?
· How do you measure success/failure? (results/savings/testimonials)

Process Improvement Events
· How much participation (No. of events per year)

· Who Participates? (scope and No.  of people) 

· Who Leads? (coach, event captain, etc.) 

· How do you determine the cost of an event? 

· How do you determine the payback of an event? 

· How is an event chosen? (sponsor, VSM, suggestion, etc.)
Coach Training (Awareness, Action, Train the Trainer)

· How many coaches are trained? (No.) 

· How much training do coaches receive? (hours)

· What is the format for the training? 

· Who does the training? 
· What is the cost of providing the training? 

Company Coaches 

· Who are the consultants/coaches internal to your company? (No.)

· What is their scope of responsibilities? (train, process improvement events, lean councils, …) 

· What are their credentials/certifications?

Corporate Coaches 

· Who are the consultants/coaches external to you but internal to the corporation? (No.)

· What is the scope of their responsibilities?

· What are their credentials/certifications?

External Coaches 

· Who are the consultants/ coaches external to your corporation? (No.)

· What is the scope of their responsibilities? 

· What are their credentials/certifications?

Coach Tools 

· What Process Improvement Event tools are used? 

· What Maturity Assessment tools are used? 

· What Communication tools are used?

· What other tools are used by coaches?

Coach Performance Measurement 

· How do you evaluate the performance of coaches (report card)?

Coach Incentives
· How do you recruit coaches? 

· How do you motivate, reward and retain coaches?

Coach Costs 

· How much does it cost to qualify or certify an internal coach? ($, hours)

· How much does it cost to sustain an internal coach? ($, hours, follow-on training) 

· How much does an external coach cost? ($, hours) 

· What is the source of funds for coaches?

· How do you determine coach Payback?

Coaching Lessons Learned and Best Practices 

· What Best Practices can you share about coaching strategies for implementing Lean? 

· What Lessons Learned can you share about coaching strategies for implementing Lean?

Appendix B
Findings
The following tables summarize the relevant data collected for this research project. To ensure anonymity and to protect the participants, each organization was assigned an identification number (ID No.) at random. For comparison purposes the organization ID No. represents the same organization from table to table from this point forward. 
KEY: Throughout these tables, “Yes” indicates that we found a fact to be true for that organization during the data collection process. “Not Noted” indicates that we did not find a fact in this area during this data collection process. “N/A” indicates that a portion of the matrix did not apply to that organization.

The following descriptions were used to distinguish Levels of coaches during our data collection and analysis. 
Level I Coach: A person from within the organization qualified by the organization to guide people through a single, narrowly focused Lean process improvement event. 

Level II Coach: A person from within the organization qualified by that organization to guide people through planning, conduct and follow-up of multiple or integrated Lean process improvement events.
Level III Coach: A person from within the organization qualified by the organization to guide people through planning, conduct and follow-up of multiple or integrated Lean process improvement events and events of greater complexity.

B.1 Coach Responsibilities

Question: What is the scope of responsibilities for coaching staff to implement Lean? 

Coach Responsibilities Definition: The scope of responsibilities for coaches included planning, facilitating and/or following up on process improvement events. In some instances, duties included the training or mentoring of employees in Lean methodology and techniques 

Table B-1 is a compilation of Level I Coach Responsibilities.
Facilitate Events: A “Yes” indicates that the person is required to facilitate (guide people through the process) for Lean improvement events. 
Awareness Training: A “Yes” indicates the coach conducts training for workforce and/or organization leadership that enhances their awareness of Lean principles and practices.
Action Training: A “Yes” indicates the coach conducts training on specific Lean principles and practices in a just-in-time mode as part of the conduct of a Lean event.

Identify Event Content: A “Yes” indicates the coach selects the area that a process improvement event will target.

Time Commitment: Indicates if the coach is dedicated to Lean activities full time or part time.
	Table B-1. Level I Coach Responsibilities

	Organization ID No.
	Facilitate Events
	Awareness Training
	Action Training
	Identify Event Content
	Time Commitment

	1
	Yes
	Yes
	Yes
	Not Noted
	Part-Time

	2
	Yes
	Not Noted
	Yes
	Not Noted
	Part-Time

	3
	Yes
	Not Noted
	Yes
	Not Noted
	Part-Time

	4
	Yes
	Yes
	Not Noted
	Not Noted
	Part-Time

	5
	Yes
	Not Noted
	Not Noted
	Yes
	Part-Time

	6
	Yes
	Not Noted
	Not Noted
	Not Noted
	Part-Time

	7
	Yes
	Not Noted
	Not Noted
	Not Noted
	Part-Time

	8
	Yes
	Not Noted
	Not Noted
	Not Noted
	Part-Time

	9
	Yes
	Not Noted
	Not Noted
	Not Noted
	Part-Time

	10
	Yes
	Not Noted
	Not Noted
	Not Noted
	Part-Time

	11
	Yes
	Yes
	Not Noted
	Not Noted
	Part-Time

	12
	Yes
	Not Noted
	Not Noted
	Not Noted
	Part-Time

	13
	N/A
	N/A
	N/A
	N/A
	N/A


Explanation of Table B-1:

All Level I coaches (12 of 12) were expected to facilitate Lean events and served on a part-time basis.

Table B-2 is a compilation of Level II Coach Responsibilities.
Train Level I Coaches: A “Yes” indicates that the person is required to teach in formal Lean training courses for developing Level I Coaches.
Mentor Level I: A “Yes” indicates the coach serves as a personal mentor for one or more Level I coaches.
Cross-Organization Events: A “Yes” indicates the coach facilitates Lean Improvement Events involving assets and outcomes that go beyond the bounds of their organization of assignment.
Time Commitment: Indicates the amount of work time the coach is expected to dedicate to the conduct of Lean activities.
	Table B-2. Level II Coach Responsibilities

	Organization ID No.
	Level I Responsibilities
	Train Level I Coaches
	Mentor Level I
	Cross-Organization Events
	Time Commitment

	1
	N/A
	N/A
	N/A
	N/A
	N/A

	2
	Yes
	Yes
	Not Noted
	Yes
	Full-Time

	3
	N/A
	N/A
	N/A
	N/A
	N/A

	4
	Yes
	Not Noted
	Not Noted
	Not Noted
	Full Time

	5
	N/A
	N/A
	N/A
	N/A
	N/A

	6
	Yes
	Yes
	Yes
	Not Noted
	Full-Time

	7
	Yes
	Not Noted
	Not Noted
	Not Noted
	Part-Time

	8
	Yes
	Yes
	Yes
	Not Noted
	Full-Time

	9
	Yes
	Yes
	Yes
	Not Noted
	Part-Time

	10
	Yes
	Not Noted
	Not Noted
	Not Noted
	Full-Time

	11
	N/A
	N/A
	N/A
	N/A
	N/A

	12
	Yes
	Not Noted
	Yes
	Not Noted
	Not Noted

	13
	N/A
	N/A
	N/A
	N/A
	N/A


Explanation of Table B-2: 

(8 of 13) organizations developed Level II coaches. 
All (2 of 2) Level II coaches in Large organizations served on a full-time basis and were expected to train and mentor Level I coaches. Of the Level II coaches in Medium organizations, (2 of 5) were expected to train and mentor Level I coaches. Approximately half (3 of 5) were full-time.

All (4 of 4) of the Level II coaches expected to train and mentor Level I coaches were from organizations whose mission covered both acquisition and sustainment and came from the Defense Industry domain.

Table B-3 is a compilation of Level III Coach Responsibilities. 

Train Level II Coaches: A “Yes” indicates that the person is required to teach in formal Lean training courses for developing Level II Coaches.
Mentor Level II: A “Yes” indicates the coach serves as a personal mentor for one or more Level II coaches.
Facilitate Complex Events: A “Yes” indicates the coach facilitates Lean Improvement Events involving assets and outcomes that go beyond the bounds of their organization of assignment and extend over longer periods of time. 
Corporate Value Stream: A “Yes” indicates the coach facilitates events to assess the corporate value stream as a source for aligning Lean event activities and corporate strategy.
Knowledge Sharing: A “Yes” indicates the coach is responsible for sharing knowledge of Lean principles and practices gained from event experience with other coaches. 
Industry Benchmarking: A “Yes” indicates the coach is responsible for collecting and comparing the Lean implementation practices of the organization with those of other companies or corporations.
Time Commitment: Indicates the amount of work time the coach is expected to dedicate to the conduct of Lean activities.
	Table B-3. Level III Coach Responsibilities

	Org ID No.
	Level II Responsibilities
	Train Level II Coaches
	Mentor Level II
	Facilitate Complex Events
	Corporate Value Stream
	Knowledge Sharing
	Industry Bench-marking
	Time Commit-ment

	1
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	2
	Yes
	Yes
	Not Noted
	Not Noted
	Yes
	Yes
	Not Noted
	Full-Time

	3
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	4
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	5
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	6
	Yes
	Yes
	Yes
	Yes
	Not Noted
	Not Noted
	Not Noted
	Full-Time

	7
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	8
	Yes
	Yes
	Yes
	Yes
	Yes
	Not Noted
	Not Noted
	Full-Time

	9
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	10
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	11
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	12
	Yes
	Not Noted
	Yes
	Not Noted
	Not Noted
	Not Noted
	Yes
	Not Noted

	13
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A


Explanation of Table B-3: 

(4 of 13) organizations developed Level III coaches; all of these organizations were organizations whose mission covered both acquisition and sustainment and came from the defense Industry domain. (1 of 4) Level III coaches were from organizations in the Growth Phase, and (3 of 4) were in the Sustainment Phase. Time commitment was not noted for one organization; the remainder (3 of 4) were full-time Level III coaches.

(3 of 4) Level III coaches included training and mentoring Level II coaches, and (2 of 4) included facilitating complex events and performing corporate value stream analyses as part of their responsibilities.

B.2 Coach Credentials

Question: What are the credentials needed to select coaches to implement Lean?

Coach Credentials Definition: Specific certification, training, skills or experience needed by coaches to implement Lean process improvement methodology. 
Coach Credentials Analysis: The criteria for selecting Type A External coaches focused on both Lean and subject-matter expertise and experience. 
We noted the same credentials for both the Type B External Coach the Internal Coach. These credentials are summarized in Table B-4.

Coach Training: Coach Training indicates the amount of training obtained by each coach in Lean implementation. These courses focused on process skill development including facilitation skills and select “Lean” implementation tools. Course duration was either 2 or 5 days as indicated in Table B-4.

Lean Event Experience: A “Yes” indicates that the person participated by delivering content contributions in a Lean improvement event. 
Manager in Organization: A “Yes” indicates the person holds a management position within the organization. 
Certificate Awarded?: A “Yes” indicates that a formal certificate was awarded when qualified as a Level I coach.

N/A: Indicates that the organization does not have Level I coaching criteria.

	Table B-4. Level I Coach Credentials

	Organization ID No.
	Coach Training
	Lean Event Experience
	Certificate Awarded?

	1
	5-Day Standardized
	Yes
	Yes

	2
	2-Day Tailored
	Not Noted
	Not Noted

	3
	Not Noted
	Yes
	Not Noted

	4
	5-Day Standardized
	Yes
	Yes

	5
	Not Noted
	Yes
	Not Noted

	6
	5-Day Standardized
	Yes
	Yes

	7
	N/A
	N/A
	N/A

	8
	2-Day Standardized
	Yes
	Yes

	9
	Not Noted
	Yes
	Not Noted

	10
	Not Noted
	Yes
	Not Noted

	11
	5-Day Standardized
	Not Noted
	Yes

	12
	5-Day Standardized
	Yes
	Yes

	13
	N/A
	N/A
	N/A


Explanation of Table B-4: 

The further along in Lean implementation an organization is, the more likely they are to have a formal coach certification program for a Level I coach. (1of 4) organizations in the Introduction Phase, (2 of 4) in the Growth Phase and (3 of 4) in the Sustainment Phase had formal Level I coach training.
Larger organizations (Medium (3 of 5) and Large (3 of 5)) were twice as likely to have a formal coach certification program for Level I coaches as Small (1 of 3) organizations.

The further along in Lean implementation an organization is, the more likely they are to require Lean event experience as part of their Level I coach certification program. (2 of 4) in Introduction, (3 of 4) in Growth, and (4 of 4) organizations in the Sustainment Phase required Lean event experience for their Level I coaches.

There was no significant difference in the use of a formal coach certification program for Level I coaches based on organizational mission or organization domain.

One company made a point that their coaches all held management positions.
Table B-5 is a compilation of Level II Coach Credentials. 

Additional Training: A course or courses focusing on specific skills to further develop the coach. General course format described as the response. 

Event Learning Cycles: A “Yes” indicates that the coach is required to facilitate (guide people through the process) for Lean improvement events. 
Test: A “Yes” indicates a written test must be passed to be considered a Level II Coach.

Project Performance: A “Yes” indicates that a predetermined level of improvement ($, time, etc.) must be achieved on a project (or group of events) to be considered a Level II Coach.

Management Review: A “Yes” indicates the person must pass a review by management within the organization. What qualifies the management to do this review? (They are the manager.)

Certificate Awarded?: A “Yes” indicates that a formal certificate was awarded when qualified as a Level II coach.

N/A: Indicates that the organization does not have Level II coaching criteria.
	Table B-5. Level II Coach Credentials

	Org ID No.
	Level I Credentials
	Additional Training
	Event Learning Cycles
	Test
	Project Performance
	Management Review
	Certificate Awarded?

	1
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	2
	Yes
	Tailored
	Yes
	Not Noted
	Not Noted
	Not Noted
	Not Noted

	3
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	4
	Yes
	Not Noted
	Yes
	Not Noted
	Not Noted
	Not Noted
	Not Noted

	5
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	6
	Yes
	2-Week Standardized
	Yes
	Yes
	Yes
	Yes
	Yes

	7
	Yes
	Hired in Trained
	N/A
	N/A
	N/A
	N/A
	N/A

	8
	Yes
	6-Week Std/Custom
	Yes
	Not Noted
	Yes
	Yes
	Yes

	9
	Yes
	Not Noted
	Yes
	Not Noted
	Not Noted
	Not Noted
	Not Noted

	10
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	11
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	12
	Yes
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted

	13
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A


Explanation of Table B-5:

The further along an organization is in Lean implementation, the more likely they are to have Level II coaches. (1 of 4) of those in the Introduction Phase had Level II coaches. (This person was already a qualified Level II coach when hired by the organization, not the result of the organization’s training program.) (2 of 4) in the Growth Phase had Level II coaches, and (4 of 4) in the Sustainment Phase had Level II coaches. 

Of those organizations that trained their own Level II coaches, half required additional formal training. (5 of 6) required additional Event Learning Cycles where the coach is required to facilitate (guide people through the process) for Lean improvement events as part of the Level II coach credential criteria. Only those in the Sustainment Phase used management review, project performance as criteria, or awarded a formal certificate ((2 of 4) for each criteria). 
All (7 of 7) of the organizations that had Level II coaches were from the defense domain.

Table B-6 is a compilation of Level III Coach Credentials.

Event Learning Cycles: A “Yes” indicates that the person is required to facilitate (guide people through the process) for Lean improvement events. 
Corporate Level Exp: A “Yes” indicates the person must have experience facilitating events at an organizational level above their organization; this includes cross-organization or “corporate-level” event experience.

Leadership Review: A “Yes” indicates the person must pass a review by leadership within their organization or above. What qualification criteria are used to accomplish this? (They are in leadership positions—that’s what they do.)

Certificate Awarded?: A “Yes” indicates that a formal certificate was awarded when qualified as a Level III coach.

N/A: Indicates that the organization does not have Level III coaching criteria.
	Table B-6. Level III Coach Credentials

	Organization ID No.
	Level II Credentials
	Event Learning Cycles
	Corporate Level Exp
	Leadership Review
	Certificate Awarded?

	1
	N/A
	N/A
	N/A
	N/A
	N/A

	2
	Yes
	Yes
	Yes
	Not Noted
	Not Noted

	3
	N/A
	N/A
	N/A
	N/A
	N/A

	4
	N/A
	N/A
	N/A
	N/A
	N/A

	5
	N/A
	N/A
	N/A
	N/A
	N/A

	6
	Yes
	Yes
	Yes
	Yes
	Yes

	7
	N/A
	N/A
	N/A
	N/A
	N/A

	8
	Yes
	Yes
	Yes
	Yes
	Yes

	9
	N/A
	N/A
	N/A
	N/A
	N/A

	10
	N/A
	N/A
	N/A
	N/A
	N/A

	11
	N/A
	N/A
	N/A
	N/A
	N/A

	12
	N/A
	N/A
	N/A
	N/A
	N/A

	13
	N/A
	N/A
	N/A
	N/A
	N/A


Explanation of Table B-6:

All (3 of 3) of the organizations that had Level III coaches were from the defense domain. Of these, one was in the Growth Phase and two were in the Sustainment Phase. All (3 of 3) used Event Learning Cycles and Corporate-Level Experience, and (2 of 3) used a leadership review and awarded a certificate.

B.3 Coach Mix
Question: What is the mix of external and internal coaches needed to implement Lean?

Coach Mix Definition: Deliberate selection and employment of Internal Coaches and/or Type A and Type B External Coaches in support of Lean transformation activities. Section 4.1 includes an example illustrating these coach types.

Table B-7 indicates which companies used an internal or external coach during each implementation Phase.

	 Table B-7. Coach Mix By Lean Implementation Phase

	 
	Introduction
	Introduction
	Growth
	Growth
	Sustainment
	Sustainment

	Org ID No.
	External Coach Used
	Internal Coach Used
	External Coach Used
	Internal Coach Used
	External Coach Used
	Internal Coach Used

	1
	Yes
	Yes
	N/A
	N/A
	N/A
	N/A

	2
	Yes
	Yes
	Yes
	Yes
	N/A
	N/A

	3
	Yes
	Not Noted
	Yes
	Yes
	N/A
	N/A

	4
	Yes
	Not Noted
	Yes
	Yes
	Yes
	Yes

	5
	Yes
	Yes
	Yes
	Yes
	N/A
	N/A

	6
	Yes
	Not Noted
	Yes
	Yes
	Yes
	Yes

	7
	Yes
	Yes
	N/A
	N/A
	N/A
	N/A

	8
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	9
	Yes
	Not Noted
	Yes
	Yes
	Yes
	Yes

	10
	Yes
	Yes
	N/A
	N/A
	N/A
	N/A

	11
	Not Noted
	Yes
	Terminated
	Terminated
	Terminated
	Terminated

	12
	Yes
	Yes
	Yes
	Yes
	N/A
	N/A

	13
	Yes
	Not Noted
	N/A
	N/A
	N/A
	N/A


Explanation of Table B-7:

A mix of internal and external coaches was found throughout the organizations’ Lean implementations. (12 of 13) organizations used a mix of internal and external coaches. Interviews and direct observation indicated that the mix of internal and external coaches changes as an organization’s implementation of Lean progresses from Introduction, through Growth and finally into the Sustainment Phase. 
Organizations consistently used experienced coaches during the Introduction implementation Phase. (12 of 13) companies used external coaches during the Introduction Phase. The one organization that used only an internal coach terminated their Lean implementation during the Introduction Phase. 
Building an internal coach capability was not as widely used with (8 of 13) organizations beginning to develop internal coaches during the Introduction Phase. There was no significant difference in the use of internal coaches during any of the implementation Phases based on organizational mission or organization domain.

The fewer employees in an organization, the more likely the organization used internal coaches during the Introduction Phase. All of the Small organizations used internal coaches, and 3 of the 5 Medium-sized organizations used internal coaches, but only 2 of the 5 Large organizations used internal coaches.

Every organization (8 of 8) that reached the Growth Phase used a mix of internal and external coaches.

Every organization (4 of 4) that reached the Sustainment Phase continued to use a mix of internal and external coaches. Of these organizations, several highlighted that they use external coaches to provide an outside set of eyes for activities such as strategic alignment, complex projects, and new tools and techniques. 

In summary, all but one organization used external coaches in each phase and internal coaches in the Growth and Sustainment Phases. 
B.4 Coach Tools

Question: What are the tools coaches need to have knowledge of, or experience in, to implement Lean?
Coach Tools Definition: Techniques or aids that coaches need to have knowledge of, or experience in, to implement Lean process improvement methodology in a systematic, disciplined manor. 
Table B-8 is a compilation of Coach Tools. 

Value Stream Mapping (VSM): Expertise in VSM, a tool to illustrate the process flow, associated times, and a value added/non-value added assessment.

Process Improvement Event (PIE): Expertise in facilitating an event that targets a specific process for improving the use of Lean principles and practices.

Contract For Change: Expertise in developing documentation stating the scope and objectives of a Lean improvement project or event that formalizes both management and participant commitment to achieving the project objectives and to implementing the determined changes.

Visual Displays: Expertise in methods to visually indicate process status.

Return on Investment (ROI)/Savings: Expertise in measuring ROI or the savings (time, $, Manpower) associated with the conduct of a Lean event or project. 
Spaghetti Diagram: Expertise in methods to visually show the flow through a process.

Assessments: Expertise in formal indicators of organization strategic goals or objectives to accomplish the development of a Lean infrastructure.

Communication: Expertise in devising an effective system to share information about Lean principles, practices, events, etc. 
Other of Note: Knowledge of Tool(s) found to be successful within an organization not covered in the rest of the matrix.
	Table B-8. Coach Tools

	Org ID No.
	VSM
	PIE
	Contract for Change
	Visual Displays
	ROI/ Sav-ings
	Spaghetti Diagram
	Assess-ments
	Commu-nication
	Other of Note

	1
	Yes
	Yes
	2 levels
	Yes
	Yes
	Yes
	Not Noted
	Annual report
	Contractor consultant

	2
	Yes
	Yes
	Not Noted
	Yes
	Yes
	Yes
	LESAT
	journey map, Lean day, web
	VSM for flow

	3
	Yes
	Yes
	2 levels
	Yes
	Yes
	Yes
	Alignment Review  3 levels
	conops, op plan, transition /sustain-ment plans
	PDs

	4
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Facility, Engr, Self, Outside
	Yes
	9 tactics and 3 p's

	5
	Yes
	Yes
	Not Noted
	Yes
	Yes
	Yes
	Shingo
	posters and campaign street signs
	 

	6
	Yes
	Dual Path Inten-sive
	Yes
	Yes
	Yes
	Yes
	Qtrly Self
	web page, annual fair
	cost reduction target, organization excellence plan

	7
	Yes
	Yes
	Not Noted
	Yes
	Yes
	Yes
	Not Noted
	web page
	 

	8
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Not Noted
	Newsletter, lunch displays, recognition events
	 

	9
	Yes
	Yes
	Yes
	Yes
	Not Noted
	Yes
	Alignment Review, implemen-tation maturity
	CEO letter, web page coach evals
	deck of cards

	10
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Not Noted
	roll out ceremony
	 

	11
	Yes*
	Yes
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Corps-level award
	 

	12
	Yes
	Yes
	Yes
	Yes
	Not Noted
	Yes
	Not Noted
	poster, website
	 

	13
	Yes
	Yes
	Yes
	Not Noted
	Not Noted
	Yes
	Not Noted
	Not Noted
	program VSM


Explanation of Table B-8:
Many tools were seen across the organizations: (13 of 13) used VSM and PIE; (12 of 13) used Spaghetti Diagrams and communication; (11 of 13) used visual displays; and (9 of 13) used contract for change and ROI/Savings.

(1of 5) DoD organizations used some form of assessment, whereas (4 of 7) defense industry organizations used an assessment.

(0 of 4) organizations in the Introduction Phase used an assessment, while (6 of 8) of those in the Growth and Sustainment Phases used an assessment.

Few Small organizations (1 of 3) used a contract for change, while (8 of 10) Medium and Large organizations used the contract for change.

* Organization used PERT and diagrams set to map their process flows. <This line should be the last line of Table B-8; it does not go here>
B.5 Coach Performance Measures

Question: What are the performance measures needed to manage coaches implementing Lean?

Table B-9 is a compilation of Coach Performance Measures 

Supervisor Evaluation: Lean is part of the organization’s standard performance evaluation or appraisal system that is assessed and evaluated by the direct supervisor.
360 Evaluation: The formal 360-degree evaluation includes feedback from the supervisor, peers, other Lean coaches, and Lean event participants to raise the awareness of the individual being evaluated regarding leadership and facilitator skills.

Other Coach Evaluation: Ad hoc feedback from other Lean coaches.

No.  of Workforce Trained: The number of people in organizational non-leadership positions who have received some form of training in Lean principles or practices.
No. of Leaders Trained: The number of people in organizational leadership positions who have received some form of training in Lean principles or practices.
Event ROI: Increases in ROI or the savings (time, $, Manpower) associated with the conduct of a Lean event. 
No. of Coaches Trained: Number of trained coaches.

	Table B-9. Coach Performance Measures

	Org ID No.
	Supervisor Evaluation
	360 Eval
	Other Coach Eval
	No. of Workforce Trained
	No. of Leaders Trained
	Event ROI
	No. of Coaches Trained

	1
	Yes
	Not Noted
	Yes
	Yes
	Yes
	Not Noted
	Yes

	2
	Yes
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Yes
	Not Noted

	3
	Yes
	Not Noted
	Not Noted
	Yes
	Not Noted
	Not Noted
	Not Noted

	4
	Yes
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Yes

	5
	Yes
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted

	6
	Yes
	Not Noted
	Not Noted
	Yes
	Yes
	Not Noted
	Yes

	7
	Yes
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted

	8
	Yes
	Yes
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted

	9
	Yes
	Not Noted
	Yes
	Not Noted
	Not Noted
	Not Noted
	Not Noted

	10
	Yes
	Not Noted
	Yes
	Not Noted
	Not Noted
	Not Noted
	Not Noted

	11
	Yes
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Yes
	Not Noted

	12
	Yes
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted

	13
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A


Explanation of Table B-9:

All organizations with an active implementation program (12 of 12) reported the supervisor evaluation as a means of measuring the coach’s performance. 

Half of those organizations whose mission was solely Sustainment (2 of 4) used external coach evaluations and No. of Workforce Trained as coach performance measures.

No other significant distinctions were found in this data set. 

Notes: One organization measured the total number of hours each month that a typical Type A External Coach is employed to help an organization implement Lean. This included hours for event planning, facilitation, or follow-up as well as hours for Type A External Coaches conducting training or assessments. Another organization measured customer relationships through a rating provided by the organization that the coach supported for Lean implementation. This included assessment of effectiveness in driving both short-term process improvement (typically time or $ savings) and long-term organizational cultural change.

B.6 Coach Incentives

Question: What are the incentives coaches need to implement Lean?

Coach Incentives Definition: Incentives to motivate either a specific individual coach or team of coaches implementing Lean. 

Table B-10 is a compilation of Coach Incentives. 

Job Satisfaction: Personal gratification for doing the job.

Job Description/Performance Evaluation: Coaching is included in the person’s job description and is part of the basis for performance evaluation in the standard organization system.

Certification: Formal recognition and documentation upon achieving coach qualification.
Salary/Profit Sharing: Increase in monetary compensation. 

Promotion Advantage: Preference given to successful coaches in the organization promotion system.
Leadership Visibility: Accomplishments shared and recognized by leadership.
Career Broadening: Opportunity to move into areas beyond initial expertise.
Trinkets, Small $: Items with value typically under $50 that are used to signify accomplishments. Examples include shirts, movie and dinner tickets, small celebration parties, or organization store credits.
	Table B-10. Coach Incentives

	Org ID No.
	Job Satisfac-tion
	Job Descr/Perf Evaluation
	Certifi-cation
	Salary/
Profit Sharing
	Promotion Advantage
	Leadership Visibility
	Career Broadening
	Trinkets small $

	1
	Yes
	Yes
	Yes
	Not Noted
	Not Noted
	Yes
	Not Noted
	Not Noted

	2
	Yes
	Not Noted
	Not Noted
	Yes
	Not Noted
	Not Noted
	Not Noted
	Not Noted

	3
	Yes
	Yes
	Not Noted
	Not Noted
	Yes
	Yes
	Not Noted
	Not Noted

	4
	Yes
	Yes
	Yes
	Yes
	Not Noted
	Yes
	Not Noted
	Not Noted

	5
	Yes
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted

	6
	Yes
	Not Noted
	Yes
	Not Noted
	Not Noted
	Yes
	Yes
	Yes

	7
	Yes
	Yes
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted

	8
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	9
	Yes
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted

	10
	Yes
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted

	11
	Yes
	Not Noted
	Yes
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted

	12
	Yes
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted
	Not Noted

	13
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A


Explanation of Table B-10:

All organizations with an active implementation program (12 of 12) reported job satisfaction as a coach incentive. 

(2 of 3) organizations in the Introduction Phase reported job description/performance evaluation as an incentive. 

(2 of 4) organizations in the Growth Phase reported job description/performance evaluation, salary/profit sharing, and leadership visibility as incentives.

(2 of 4) organizations in the Sustainment Phase reported certification, leadership visibility, career broadening, and small $ trinkets as incentives.

(3 of 4) Large organizations with active Lean implementation programs reported certification and leadership visibility as incentives. Additionally, (2 of 4) of these Large organizations reported job description/performance evaluation, promotion advantage, career broadening, and small $ trinkets as incentives.

(2 of 3) Small organizations reported job description/performance evaluation as an incentive.

B.7 Coach Cost

Question: What are the costs of coaches needed to implement Lean?

Coach Cost Definition: The total amount of funds for salary, training, travel and support of coaching staff (head coach, certified coaches, trainers, admin support …) required to implement Lean. 

This report does not include research concerning the cost for internal or external coaches because inadequate data were available from the people interviewed.
Appendix C
Successful Practices
Type A External Coach Credentials— Successful Practices
A defense organization, with over 8 years’ experience implementing Lean, has created evaluation criteria for qualification of external coaches. The rating system is available to dozens of subordinate companies, including many with defense systems acquisition and sustainment missions. Individual companies or business units within this corporation are expected to hire their external coaches from the approved list of consulting companies. 
Primary coaching credentials monitored are experience, results and cost. Experience in specific environments, including manufacturing, material management, supply-chain management, and administrative domains is highlighted. Through an internal corporate network, this information is electronically available to the subordinate companies. Monetary savings are tracked for each external consultant and consultant’s company, but this information is not generally available.
A Large DoD organization has established minimum qualifications for personnel hired as external coaches. The contract they issued states these minimum qualification standards. 

The following six criteria are documented as required for “Sensei’s providing services” in the Statement of Work used by this organization.       

1) General manager with profit and loss responsibilities leading a Lean conversion.
2) Demonstrated World-Class results while leading the conversion.
3) Ability to communicate-lead and teach at all levels of the organization.
4) In-depth knowledge of Toyota Production System tools.
5) Change management skills.
6) Twenty full cycles of Lean implementation, including value stream analysis, Kaizen, formal Lean training and alignment/assessments.
Several defense organizations have established rigorous certification programs for internal coaches who demonstrate a combination of Lean education/training, experience, exams, interviews and results with documented/audited savings. These organizations use a rule of thumb for determining the number of Level II coaches required to support their Lean implementation at 1 percent of the total workforce. 
Coach Credentials—Successful Practices: 

The majority of organizations studied established programs for coaches who demonstrate some combination of Lean experience, formal training, exams, interviews, and results with documented/audited savings. The best practice below highlights how the three Levels described in the findings section have been applied. 
Several commercial defense contractors have established rigorous, three-tiered certification programs to recognize credentials of internal coaches. These programs blend Lean and Six-Sigma techniques and tools.

Level I Qualification. The formal training for a Level I coach should build a foundation for understanding Lean principles, practices and tools combined with an exposure to facilitation skills. Coverage of these topics could be conducted in an interactive learning environment in approximately one week. The experience requirement for a Level I coach should include actual demonstration of these skills by guiding people through small, narrowly focused process improvements. Initially this guidance should be done in partnership with an experienced Level II coach, and then later done with the Level II coach as an observer. Finally, the Level II coach should sign off on the Level I coach’s ability to guide these narrowly scoped events. This is essentially the approach that the Lean Now activities of the Lean Aerospace Initiative have chosen for the implementation of the second wave of Lean Now projects. 
Level II Qualification. The formal training for a Level II coach should expand on the foundation established in the Level I qualification. The formal training should include a deeper understanding of Lean principles and how they relate to more strategic issues, such as understanding and guiding the determination of an organization’s customers and their requirements. In addition, more targeted facilitation and Lean tools and techniques should be covered. This formal training would provide an opportunity to establish a network of Lean Level II coaches within an organization, across a corporation, or among a variety of organizations. Based on the organization’s specific needs, this formal training should be tailored in terms of topics and duration. Highly successful organizations were noted to have formal training ranging from 2 to 6 weeks. In addition to the formal training, the experience requirement for a Level II coach should include an additional demonstration of these skills: guiding people through planning, conduct, and follow-up of multiple or integrated Lean process improvement events and events of greater complexity. Finally, it is recommended that a Level III coach or panel of coaches review the candidate Level II coach’s performance both in terms of working with groups and in terms of delivering the desired event outcomes. In addition, Level II coaches could be assigned as full-time resources to work Lean implementation activities within an organization. The number of Level II coaches should vary based on an organization’s size and desired velocity of Lean transformation (how fast the organization wants to begin the journey and how many events they anticipate supporting in a given period of time.) 
Level III Qualification. The need for formal training for a Level III coach is not as clear as the need for experience in guiding complex events. This experience should include interaction with higher levels of management on more strategic activities than Level II or Level I coaches. Selection of the Level III coaches should probably be made by the organization’s senior leadership, as these coaches will serve in a more strategic coaching role than Level II or Level I coaches. 

Coach Tools—Successful Practices
Building Lean Implementation Momentum

To introduce the concept of Lean, most companies started with a small-level, intuitive project to improve through a “Lean event.”

Assessing Lean Progress

A Medium-sized defense organization uses an assessment based on a set of standard objectives for the overall corporation. These objectives increase in difficulty from year to year; therefore, remaining at the same level of performance from year to year will result in a lower overall rating. The organization’s status relative to these criteria is assessed by a panel from other organizations within the corporation. In order to encourage accurate and honest assessments, each organization within this corporation is assessed against goals specifically set for their organization rather than competing to be the top performer in the overall corporation. By setting these individual goals, the organizations are able to accomplish realistic progress, recognizing that they have different areas of emphasis that will better enable them to contribute to overall corporate bottom-line enhancement. 
Communication Tools 

The following example is a powerful communication tool, from a worldwide defense industry leader, that highlights leadership vision, workforce incentive, and the importance of a near-term action plan. 
The corporate champion for Lean published a letter to employees that clearly outlined the organization’s Lean implementation strategy. The three-page cover letter described 20 building blocks for changing the company’s culture. Included were targets for full-time “Lean managers,” minimum annual participation in 5-day process improvement events, and VSM requirement for investments over $250K. The letter was signed by the organization’s Chief Operating Officer and mailed to the home of every employee.

View Lean as an Enabler, not as a Program 

A Small organization emphasized the importance of viewing Lean as an enabler to achieving the organization’s objectives, not as a program in and of itself. This was echoed by several other organizations interviewed. This point of view allows them to remain focused on increasing customer value rather than trying to “become Lean” for the sake of Lean. They also expressed that it is very important to ensure the senior organization leadership shares this understanding to avoid the question of “when are we going to be done with implementing Lean?” Lean is viewed in this company as an enabler on a continuous improvement journey.

Performance Measures—Successful Practices
Know When to Stop Measuring

One Large defense organization highlighted that it was essential to their success to ensure they were measuring things that properly motivated coach performance. To this end, they were very active in ensuring that what was being measured was still valid, pointing out that while it is important to measure what will motivate proper performance, it is at least equally important to stop measuring things once the need for that measurement goes away. 
The specific example used was counting the number of people in the workforce that had received awareness training. They found this essential during the Introduction and early Growth Phases, but found it to be useless data as they progressed through the Growth Phase into the Sustainment Phase, as the majority of the workforce had already received awareness training and their Lean events became more targeted on strategically aligned initiatives.

Performance Measures

A Medium-size defense organization that manages the full life cycle of defense and commercial systems they produce has created key performance measures to track their progress in developing and deploying internal coaches. These metrics are a very good indication of their progress rate toward institutionalizing Lean throughout their organization. 

Clearly defined measures for implementing Lean were established for management use throughout this diverse organization including the pair of highly visible objective measures below. Throughout each implementation Phase, they tracked progress toward achieving these measures and rewarded subordinate organizations that met objectives. 
1) Establish full-time advocate(s) in each organizational function and program who are capable of facilitating process improvement events.

2) Establish in-house (internal) training capability for coaches to plan, facilitate and follow up on process improvement events. 
Coach Incentives—Successful Practices 
One Medium defense organization highlighted results sharing across the workforce as a means of generating and sustaining interest in the success of Lean coaches and Lean activities. For this organization, a bonus was paid at the end of the year based on the total organization’s performance in meeting their financial goals.

A Small DoD organization used a similar results sharing system with their military employees. Instead of financial reward, the workforce has shifted from working 6 12-hour days to working 4 10-hour days per week. As a result of their Lean activities, this organization is able to meet or exceed their performance requirements while balancing the work and personal time needs of their workforce.

Coach Costs—Successful Practices 
One Large defense industry organization in the Sustainment Phase of implementation reported that they do not consider the costs of coaches from a salary perspective since they have been receiving an acceptable return on investment from the events that are conducted. They feel this benefit far outweighs the costs of the Lean coaches and their training. 
A rule of thumb followed by two Large defense industry organizations is to have 1 percent of their workforce as full-time Level II coaches. They have found this to be an appropriate number of coaches to support the Lean implementation activities they are conducting within their organizations. 

Source: Raytheon
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