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Abstract

Over the past twenty years there has been significant attention given to applying metrics
and evaluation criteria to the “leanness” of an organization. A desire to assess the effectiveness
and efficiency in which an organization implements lean principles has driven the development of
tools to analyze the maturity of an organizations lean transformation. In addition, educational
programs aimed at measuring a company’s progress on a lean journey have been created to train
managers how to assess their processes. This paper aims to review these assessments and the
effects they have on managers who have a tendency to place focus on achieving performance
metrics in order to obtain a higher performance appraisal score rather than addressing the root
cause of waste in their processes. A result of misguided focus is that no real improvement takes
place. Instead a series of quick fixes designed to address symptoms of the problem are
implemented, and the organization ultimately reverts back to the comfort zone of a batch-and-
queue system. A comparison of the assessment tools to the principles of progressive management,

along with a discussion of existing lean management tools is included in the results.



Problem Definition

Is there a benefit to developing and implementing maturity assessments in a lean
manufacturing environment? What are the driving forces behind creating maturity assessments?
How do maturity assessments relate to the principles of lean production, and are there tools that

already exist which will provide greater value to the business?

Research Objective

One of the most difficult elements of a lean transformation in a business is the ability of
any employee (shop floor worker to senior managers) to buy into a system that goes against
everything they have become accustom to throughout their career. Lean implementations typically
occur in organizations that have been driven by batch-and-queue processes, with managers who
implement a command and control style of leadership, often micromanaging every aspect of the
operation. The research aims to determine if the development and use of lean assessment tools is
a benefit to the organization that will drive the implementation of lean principles and ensure its
success; or if the lean assessment tool is the result of a culture unable to move past a batch-and-
queue history and embrace a progressive management process. Focus will be placed on the data
collection method, the category of metrics collected, and the use of the information for continuous

improvement.



Research Method

Descriptive Qualitative Meta-Research

According to Dr. Steven Goodman, MD, MHS, & PhD, the co-director of METRICS
(MeTa Research Innovation Center at Stanford), meta research can be defined simply as research
done on past research (Goodman, 2014). It is important to review the work of others, and evaluate
the criteria used in the research to develop the results and conclusion of the study. In some
instances it is difficult to determine if the proper course has been taken by reviewing only once
case. Therefore, it is critical to review multiple cases to accurately understand the results of the

research.

An extensive literature review was completed focusing on two specific aspects of lean
management. The first subject will be a review of the history of lean management and the original
intent of the men who contributed the most to its development. The second, a review of the modern
day interpretation of the system, expectations of its application, and a review of the tools that have
been developed to assess the implementation of lean in a business. Given the wide range of the
applications of lean principles in the last decade, the scope of the research will be focused on lean
production. However, in cases in which an encompassing theme is discovered in another industry,

such as government or health care, it may be used to reinforce the findings of the research.



Literature Review

History of Lean Management

Lean is a system of management based on two key principles: continuous improvement,
and respect for people (Taylor, 2010; Ohno, 1988; Monden, 2012; Woollard & Emiliani, 2009;
Gajewski, 2014). These principles were understood and practiced by; Frederick Winslow Taylor
in the steel yards of Pennsylvania in the early 20" century (Taylor, 2010), Henry Ford at Ford
Motor Company (Ford, 1988), Frank G. Woollard at Morris Motors in the United Kingdom during
the 1920’s (Woollard & Emiliani, 2009), and Taiichi Ohno at Toyota Motor Company (Toyota)
beginning in the 1950°s (Ohno, 1988; Ohno, 2013; Dennis, 2007). Each man understood, and
further developed the tools and principles that would become the lean management system as it is
understood today.

Taylor (2010) understood that without a mutually beneficial relationship between the
employer and employees, long term success for the business could not be sustained. He was one
of the first practitioners who understood the root causes of worker inefficiency; fear of job loss,
defective management systems, and a lack of standard work (Taylor, 2010). In order to address
the inefficiencies he observed, Taylor set up a management system in which any worker displaced
by efficiency improvements made, would be reassigned to another job within the company. In
addition, standard work tasks were evaluated and designed so that a worker could thrive over a
long career, rather than being run down and over-worked (Taylor, 2010). Workers were evaluated
and selected to be trained based on individual traits that would ensure their success, thereby
winning over other employees who may have resisted the significant culture change that was being
presented (Taylor, 2010). Although Taylor believed in respect for the worker, he did not believe
that a man performing manual labor had the education to provide valuable input into the design of

the standard work. As a result, all of the time studies were performed and evaluated by men with



college educations, and the best way to perform the job was determined based on this analysis
(Taylor, 2010).

Frank G. Woollard established eighteen basic principles required for the implementation
of flow production. Among these principles, Woollard identified the 18", “The system of
production must benefit everyone — consumers, workers, and owners”, as the one that must be
fulfilled in order for a flow system to reach its full potential (Woollard & Emiliani, 2009). Over a
period of two years beginning in 1923, Woollard was able to transform the Morris Motor Company
from a batch-and-queue system to flow production. Faced with opposition from several members
of management, Woollard had the confidence and support of the owner, William Morris, which

allowed him to achieve success (Emiliani, 2010).

18 Principles for Flow Production

1. a. Mass production demands mass 10. Operations must be based on motion
consumption study and time study
b. Flow production requires continuity 11. Accuracy of work must be strictly
of demand maintained

2. The production of the system must be 12. Long-term planning based on precise
specified knowledge, is essential

3. The products of the system must be 13. Maintenance must be by anticipation —
standardized never by default

4. The products of the system must be 14. Every mechanical aid must be adopted
simplified in general and in detail for man and machine

5. All material supplies must conform to 15. Every activity must be studied for the
specification economic application of power

6. All supplies must be delivered to a 16. Information on costs must be promptly
strict timetable available

7. The machines must be continually fed 17. Machines should be designed to suit the
with sound material task they perform

8. Processing must be progressive and 18. The system of production must benefit
continuous everyone — consumers, workers and

9. A time cycle must be set and owners
maintained

Figure 1 Principles for Flow Production (Woollard & Emiliani, 2009)



The research of Emiliani (2010) indicates that the principles developed by Woollard at
Morris Motors may have served as inspiration for Kiichiro Toyoda, the founder of Toyota Motor
Company. During a December 1929 visit to the U.K. By 1938, Kiichiro Toyoda had embraced the
Just-In-Time philosophy of flow production, and planned to eliminate wastes within the work

processes (Liker, 2004).

Eight Types of Waste (Muda)

1. Overproduction: Defies the fundamentals of Just-In-Time production as inventory is

produced earlier than needed. This is the worst waste as it generates every other waste as a
secondary waste.
2. Waiting: Time workers sit idle while machines run or are unable to proceed to the next step
3. Transportation: Carrying WIP long distances between processes or in and out of storage

4. Over Processing: Taking extra steps to process a part. Includes steps that provide a higher

than necessary level of quality

5. Excess Inventory: Raw material, WIP, or finished goods that hide production problems

such as imbalance, defects, downtime, and long change overs.
6. Motion: Excess motion by employees caused by poor layout, or standard work
7. Defects: Production of defective parts or rework

8. Non-value Added Behavior: Due to disregard of the respect for people principle. This

refers to any actions, or behaviors that result in lost time, ideas, or skills by failing to engage

employees.

Figure 2 Eight types of waste (Ohno, 1988; Liker, 2004; Gajewski, 2014)

Like Woollard at Morris Motors, Kiichiro Toyoda had the full confidence of the chairman, Eiji
Toyoda, which was a significant factor in the development of the Toyota Production System
(Ohno, 2013). The principles of the Toyota Production System, developed by Taiichi Ohno, were
based on two main pillars, continuous improvement and respect for people (Taylor, 2010; Ohno,

1988; Monden, 2012; Woollard & Emiliani, 2009). The same ideals can be found in Taylor’s



(2010) Scientific Management and Woollard’s (2009) Principles of Mass and Flow Production.
As with many innovations in industry, the development of the Toyota Production System was the
result of the need for improved productivity and cost reduction. Japanese manufactures faced
difficult markets after World War II, which demanded low volume and high product variation
(Dennis, 2007). As aresult, Toyota could not directly implement the American industrial practices
and industrial engineering techniques that many in Japan were attempting to emulate (Ohno, 1988).
It would have been impossible for them to acquire the capital investment for the machines, and

levels of inventory to match the mass production seen in the United States.

Value-Added
Work

Non-Value-Added but
Necessary Work

Figure 3 The breakdown of Muda (Waste) in a process (Dennis, 2007)
A reoccurring theme in Ohno’s books is that the systems in place at Toyota are always
being perfected, with continuous improvement being made daily (Ohno, 1988). Unlike Taylor,

Ohno believed in the power of the knowledge of his workforce. The standard work procedures in



the Toyota Production System are not dictated from management to the workforce, but rather are
set up and improved daily by the supervisors and workers themselves (Ohno, 1988) (Ohno, 2013).
Since, the Toyota Production System is forever in pursuit of production at a lower cost, there is no
end to the system (Ohno, 2013). One of the main tools utilized by Ohno in developing the Toyota
Production System was the use of the “Go See”, or genba, which means “to the place of work”
(Liker, 2004). Many of the improvements made by Ohno came about in a similar manner as the
work done by Henry Ford (1988), who described the process as “the Edison Method” of trial and
error. In both cases, the development of the process had the full support of company leadership
which allowed it to grow even through minor setbacks.

The innovations Ohno achieved at Toyota went largely unnoticed by the rest of the world
in the years following World War II, until the oil crisis of the 1970’s. The comparatively low
impact of the crisis on Toyota due to not being over burdened by batch-and-queue processes, led
others to study the Toyota Production System, and implement many of the tools they observed
(Womack, Jones, & Roos, 1990). For much of the 1980’s, the Toyota Production System was
referred to as “Just-In-Time” production. Then, in the 1990’s, it was described as “lean
manufacturing” (Womack, Jones, & Roos, 1990; Hines, Holweg, & Rich, 2004), but continued to
focus primarily on the tools used by Toyota. The key element of the system that was missing from
the majority of attempts to repeat Toyota’s success was the understanding that the Toyota
Production System is not a set of tools to be applied, but rather a unique way of learning to solve
problems. This gap was largely attributed to the cherry picking of “lean tools” and ignoring the
mindset and culture required to sustain a lean transformation (Hines, Holweg, & Rich, 2004). In
the mid to late 2000’s, lean manufacturing began to be applied to other industries such as health

care and government, becoming known as “Lean Management” (Emiliani M. L., 2013). Unlike a



Customer Focus:

¢ Hoshin Planning, Takt Time, Heijunka scheduling
Involvement, lean design, A3 thinking

batch-and-queue system, a lean management system will always have the values of the customer

as the main priority due to the shift of focus from a sellers’ market, to a buyers’ market.
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Standardization Hoshin Planning

TPM, Heijunka, Kanban

Figure 4 Toyota Production System Activities (Dennis, 2007)

The building blocks of the Toyota Production System are shown in Figure 4, and although
cost reduction is a primary goal of the lean system, it does not show up as a tool or focus. When
asked what Toyota is working on now, Taiichi Ohno replied “All we are doing is looking at the
timeline” (Ohno, 1988). The timeline Mr. Ohno is referring to is the lead time between a customer
placing an order and receipt of payment for that order. Although the company has been operating
under its production system for over 60 years, the employees at Toyota are continuously finding
ways to streamline processes, eliminate work in process inventory, and remove all wastes from the
system (Ohno, 1988). The improvements are focused ultimately on the needs of the customers,

and that simple clear goal provides focus to everything done at Toyota.



Shingijutsu-Kaizen

The heart of the Toyota Production System is the elimination of all non-value added waste
in the system (Ohno, 1988; Liker, 2004; Emiliani, Yoshino, & Go, 2015) and the way to
accomplish this is through Kaizen, or continuous improvement, at the genba, or place of work
(Emiliani, Yoshino, & Go, 2015; Wood, Herscher, & Emiliani, 2015). The sensei at Shingijutsu
USA began teaching the art of Kaizen in 1987 at the behest of Taiichi Ohno, and as the original
pupils of Mr. Ohno, had first-hand knowledge of the methods and philosophy of TPS. Shingijutsu
USA is regarded as the world leaders in the ways of genba kaizen, teaches that in order to master
the basics, leaders must be spiritually committed to the long-term continuous improvement
journey. In order to be successful, they must look to nature and visualize the mountain (the entire
factory), the forest (the production line), and the trees (the process) simultaneously (Emiliani,
Yoshino, & Go, 2015; Wood, Herscher, & Emiliani, 2015). By neglecting long term commitment,
or ignoring any of the three levels of the enterprise, leaders may achieve limited short term success,
but will ultimately fail to achieve sustainable success.
The Four Principles of Toyota Production System DNA

The Toyota Production System is based on four principles, known as its DNA (Spears &
Bowen, 1999). These rules are meant to guide the design, operation, and improvement of the
system. In a follow up paper, Spears (2004) reviews the training of a new manager hired who was
previously a talented manager at a competitor. In it, the total immersion training of the manager
is detailed through experiences at a U.S. engine plant, and then the Kamingo plant, where Taiichi
Ohno developed many of the techniques seen in the Toyota Production System.

The majority of companies attempting to recreate Toyota’s success fail to approach

leadership training in the Toyota Production System the right way (Spears, 2004). The focus of



training is placed on the plant walk-throughs and preliminary training sessions, but managers never
experience the process through hands on immersion training at the genba. In addition, the use of
“simple real-time experiments to continually improve operations” is a concept foreign (Spears,
2004) to managers familiar with a batch-and-queue environment in which every action is reviewed,
critiqued, assigned a cost, and then approved or rejected by management. The use of total
immersion training with quick simple experiments, under the guidance of a sensei (Ball¢ & Jones,
2014) allows the trainee to quickly generate feedback, and provide improvements without

significant consequences (Spears, 2004).

The Four Rules of Toyota Production System

1. Activity Rule: All work shall be highly specified as to content, sequence, timing and
outcome

2. Connection Rule: Every customer-supplier connection must be direct, and there must be

an unambiguous yes-or-no way to send requests and receive response.
3. Pathway Rule: The pathway for every product and service must be simple and direct.
4. Learning Rule: Any improvement must be made in accordance with the scientific method,

under the guidance of a teacher, and at the lowest possible level in the organization

Figure 5 Four Rules of Toyota Production System (Spears & Bowen, 1999)

Development of Lean Assessment Tools

The implementation of lean tools has been analyzed repeatedly over the past forty years,
(Hoss & Schwengber ten Caten, 2013) since the world first began taking notice of the principles
in place at Toyota Motor Company. Over that time, researchers and practitioners have completed

dozens of empirical studies (Doolen & Hacker, 2005), as well as created quantitative (Saurin,



Marodin, & Ribeiro, 2011; Avari, Zulkifli, & Yusuff, 2013) and qualitative (Doolen & Hacker,
2005) assessment tools, or a combination of each (Pakdil & Leonard, 2014).

The development of many of the assessment tools is based on a belief that if the “level of
leanness” of an organization can be measured as a business metric, then more companies will have
successful lean transformations over time. (Avari, Zulkifli, & Yusuff, 2013; Hines, Holweg, &
Rich, 2004; Van Aken, Letens, Coleman, Farris, & Goubergen, 2005) Many authors base the
development of an assessment tool on the works of Shingo (1989), Womack, Jones, Roos (1990),
Liker (2004), Liker & Morgan (2006), and Monden (2012) who studied the workings of the Toyota
Production System directly. Other studies have chosen to test commercial methods such as the
Strategos Lean assessment, Lockheed Martin Lean assessment tool, and the Baldrige Award or the
Shingo Prize Model. (Taj, 2005; Izezie & Hargrove, 2009; Saurin, Marodin, & Ribeiro, 2011; Van

Aken, Letens, Coleman, Farris, & Goubergen, 2005)

Plant performance

>

Stage | Stage |l Stage Il Stage IV
Beginner In-transition Advanced Cutting-edge

Implementation of a corporate lean program

Figure 6 Performance effect of corporate lean implementation (Netland & Ferdows, 2014b)



The Performance Effect from Lean Implementation

The primary goals of the assessment tools are to measure the effectiveness and understand
the implementation of lean manufacturing practices. In a study by Netland and Ferdows, (2014a;
2014b) the implementation of lean initiatives was evaluated compared to the effect of plant
performance over time. The research indicates a four stage development process, shown in Figure
6 as Beginner, In-Transition, Advanced, and Cutting-Edge plants. This four stage process
coincides with the implementation of lean tools throughout the enterprise (Hines, Holweg, & Rich,
2004). While some sources stress that the lean implementation journey is different for each process
and should be free to evolve, (Netland & Ferdows, 2014a; 2014b) they still attempt to place a
timeframe and definitions around implementation. Others assign a time frame to measure the
progress and efficiency of the implementation as a baseline for comparison (Hines, Holweg, &
Rich, 2004). As shown in Figure 6, there is a rise and fall for the rate at which improvements
occur, and expected consistent increase to plant performance is unrealistic (Netland & Ferdows,
2014b). These rigid expectations often cause leadership to panic when forecasted plans are not
met, and rather than determine why the implementation is not proceeding as planned, most
abandon the pursuit and return to batch-and-queue systems. A key element to the implementation
of lean fundamentals is the ability of managers to align expectations for improvement to the

process.

Requirements for Sound Performance Metrics

The performance metrics of a business are critical information used to focus on the daily
work activities, while aligning with the company’s vision of the future. Many of the metrics
included in the lean assessment tools are based on traditional batch-and-queue systems (Taj, 2005),

while other assessments (Pakdil & Leonard, 2014) attempt to align the metrics with the principles



of the Toyota Production System and the seven wastes. In his blog, Baudin (2011) discusses a

corporate need to measure and evaluate all activities, as well as the risks of relying on metrics

which are too easily corrupted by managers seeking to elevate department scores (Emiliani M. ,

Stec, Grasso, & Stodder, 2007). Traditionally, business metrics and processes have a direct effect

on one another. When a business process changes, but the metric associated with it remains the

same, it indicates a lack of commitment among the leadership team, as well as an improper

performance assessment structure (Emiliani M. , Stec, Grasso, & Stodder, 2007).

Conditions for a Good Metric

1.

Immediately understandable: no training required to understand, and value must directly
relate to the real world with no manipulations

Workers should effect the value: Workers should know what actions will improve the value
of the metric, and it should not be tied to factors out of the workers control (i.e. market
price)

A higher value equals better business performance: The metric should directly relate the
resulting score to the performance of the business

Data should be easy to collect: the source data should be straightforward and easy to gather
Metrics should have appropriate sensitivity: Values should be updated at a pace that is

consistent with business improvements, and neither too fine or too broad in resolution

Figure 7 Conditions for a Good Metric (Baudin, 2011)

Existing Tools for Lean Process Assessment

A prevailing theme among the literature is that for a successful implementation of lean

principles there is much more required than simply tools and techniques (Emiliani M. , Stec,

Grasso, & Stodder, 2007; Liker, 2004; Monden, Toyota production system: An integrated

approach to just-in-time, 2012; Ohno, 1988; Ohno, 2013). That is not to say however, that there



are not already tools which is capable of providing a current state analysis of a process. A value
stream map (Rother & Shook, 2009; Dennis, 2007) is a simple tool which is quickly able to identify
the status of a process, locations of waste, production metrics such as cycle time, change over time,
availability, and quality. Value stream maps are versatile and can be used in production, service,

or information flow processes. This allows the same tool to be used at all levels of an organization

(Dennis, 2007).
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Figure 8 Value Stream Map Example (Rother & Shook, 2009)

Further refinement of the process can be achieved through other lean process tools. These
tools are capable of evaluating the status of; the process productivity, quality, cost, delivery time,
safety and morale (Dennis, 2007; Maskell, Baggaley, & Grasso, 2011), and correspond to the

primary focus of the lean assessment tools being created. These measures, shown in Figure 9,



exist within a lean enterprise and are capable of providing details to anyone at any level of the
business down to an hour by hour interval (Maskell, Baggaley, & Grasso, 2011). By creating a set
of measurements that use data which is straightforward, easily attainable, and clear to anyone in
the organization, leaders can break down the silos that exist in conventional management, and
begin to see the value and risk of decisions to the entire business, and not just to a single business

unit.

Strategic Issues

e Increase sales and
market share

e Increase cash flow

e Continuous
Improvement
culture

Strategic Measures

e Sales per employee

e Sales growth

¢ On-time delivery

e Customer
satisfaction

Value Stream

Measures

e Sales per employee

e On-time delivery

¢ Dock-to-dock
delivery

e First time through

e Average cost per
unit

e Accounts
Receivable days
Outstanding

Cell/Process

Measures

e Day-by-hour
production

o WIP-to-SWIP

e First time through

e Operational
Equipment
Effectiveness
(OEE)

Figure 9 Performance Measure Starter Set (Maskell, Baggaley, & Grasso, 2011)



Analysis / Discussion

Taiichi Ohno foresaw the dangers of improper implementation of Lean principles early on.
He said “If companies can get rid of fat when they attempt to become lean, this is good. But if they
lose not fat but muscle, and think they are actually slimming down, this is very dangerous thinking”
(Ohno, 2013). An improper understanding of the true principles behind lean enterprise has resulted
in countless failed attempts at implementation since other companies began attempting to follow
the Toyota Production System model. Real lean principles, and implementation, are examples
complex ideas for which there are no simple one-to-one correspondence between idea and thing
(Mclnerny, 2004). Illogical thinking, and decision making failures on the part of leaders searching

for a “path to lean” have contributed greatly to the misapplication of lean principles in the past.

A common mistake made during the decision making process has been to assume that a
particular statement is true for a universal subject (Mclnerny, 2004). While it seems obvious that
a statement which is true for one subset does not imply that the statement is true for the whole set,
many leaders have assumed that the same lean tools applied favorably at one company will have
the same effect at another. This is not always the case each company and process presents its own
unique set of circumstances and challenges to overcome; and falls under the category of a False
Assumption (Mclnerny, 2004), or assuming something is true without knowing it with certainty.
In his book Lean Production Simplified, Dennis provides a quote by Garcia Lorca which states,
“To suggest is to create. To define is to destroy.” (Dennis, 2007) This simple philosophy is
repeated throughout the history of the Toyota Production System (Ohno, 2013), as well as through
the teachings of Shingijutsu USA (Emiliani, Yoshino, & Go, 2015; Wood, Herscher, & Emiliani,
2015). Taiichi Ohno was known for a technique in which he would continue to ask “What are you

doing” when reviewing the work being performed at the genba. This became known as the 5-Why



Analysis and is used today as a root cause investigation tool. Ohno used this technique in order to
teach his employees how to think for themselves, rather than provide the answer for them. To
provide the answer would prevent his employees the opportunity to improve upon what was done,

because they would have kept to what they were taught.

This technique is carried on today by modern sensei’s such as Chihiro Nakao, who was
one of Ohno’s original students (Wood, Herscher, & Emiliani, 2015; Emiliani, Yoshino, & Go,
2015). A deeply held belief taught by sensei from Shingijutsu USA is that Kaizen of the genba
toward the ideal state requires growing people and evolving knowledge (Wood, Herscher, &
Emiliani, 2015). The tools taught by sensei from Shingijutsu USA are relatively simple, however
the ability to think through a problem or situation to determine an ideal state is a technique that
requires continued application and practice. Companies who learn the Shingijutsu-Kaizen method
do not advance from basic, to intermediate and then advanced concepts based on a test, or
evaluation by the consultants. Instead they continue to make improvements and learn the true
nature of Kaizen, and lean, and move on naturally (Emiliani, Yoshino, & Go, 2015; Wood,
Herscher, & Emiliani, 2015). In some cases, the team may take a step back to relearn basic

principles, and in this way, each implementation is unique.

In their review of lean assessments in organizations, Doolen and Hacker (2005) make
several illogical conclusions regarding the need for an assessment tool, and how it would be used
in practice. One claim is that “the level of implementation does vary and may be related to
economic, operational, or organizational factors” (Doolen & Hacker, 2005). The conclusion that
implementation of lean is based on any of these factors is in direct contradiction to how the Toyota

Production System was developed in the 1950’s described in Figure 10.



Market conditions facing Toyota in the 1950’s
1. Fragmented markets demanding many products in low volumes

2. Tough competition

3. Fixed of falling prices

4. Rapidly changing technology
5. High cost of capital

Figure 10 Market conditions facing Toyota in 1950°s (Dennis, 2007)

For example, many of the researchers indicate that either economic factors or market conditions
(Doolen & Hacker, 2005; Avari, Zulkifli, & Yusuff, 2013; Cil & Turkan, 2013) prevent successful
implementation of lean. This appears logical based on the restrictions of a batch-and-queue
process, but diverts attention from the fact that Toyota developed TPS in response to many of the
same market conditions seen today. (Dennis, 2007; Ohno, 1988; Liker, 2004)

In order to be able to compete with the mass production methods of Ford and the other U.S.
auto makers, Toyota was forced to develop a new strategy with the principle goal of reduced cost,
but the principle target was reduced waste (Ohno, 1988). Similar tactics were used successfully by
the Wiremold in the 1990’s achieve growth with reduced costs, without using layoffs to generate
profits, or hiring excess workers (Emiliani M. , Stec, Grasso, & Stodder, 2007). From the data in
Table 1 of the Assessment Criteria used in the reviewed Lean Assessment tools, it is clear the
majority of the authors have chosen to focus the value of the assessment of the quantity of lean
tools. In his review of the Toyota Production System, Shigeo Shingo (1989) outlines its basic
features, and lists first and foremost targeted cost reduction via the thorough elimination of waste.
In this way, the leading indicator is waste, and the resultant is cost. From the assessments reviewed,
40% evaluate costs directly, while only 20% address the elimination of waste. Further, it shows

that the authors of the assessments have taken the tools of Lean and focused on them; most notably



JIT delivery, Set-Up Time reduction (SMED) and Inventory reduction (Kanban). While JIT,

SMED, Kanban, along with other tools such as 58S, visual controls, and continuous improvement

(Kaizen) are important tools, they are all separate entities (Shingo, 1989). An assessment tool that

is aimed at determining the “leanness” of an organization undertaking a transformation that does

not address the waste in the system, is missing the fundamental focus of lean.

Percentage of Tools
Evaluating Criteria |Assessment Criteria
45% Quality, JIT Delivery
40% Cost, Set Up Time
35% Inventory, Employee Involvement, Pull System
30% Time, Cellular Manufacturing, Visual Management, Supplier Issues, Condition and
° Maintenance of Equipment and Tools, Processess
25% Continuous Improvement, Multifunctional Teams, Customer Issues, Scheduling System
20% Elimination of Waste, Work Force Management
15% Safety, Environment Cleanliness and Order, Movement of Materials, Flow
Productivity, Market Share, Capacity, Lean Practices, Various Waste, Product Design,
10% L
Standardization
Product Value, Decentralized Responsibilities, Integrated Functions, Vertical Information
Ry Systems, Lean Change Strategy/Sustainability, Culture, Investment Priorities, Mangement
° of Complexity and Variability, Shop-floor Management, Controlled Processes, Flexibility,
Use of Space

Table 1 Criteria breakdown in lean assessment tools. Source material (Pakdil & Leonard, 2014)

Another common element among the lean assessment tools is the use of a progressive

grading system used to rank the company’s progress on the lean journey (Avari, Zulkifli, & Yusuff,

2013; Cil & Turkan, 2013; Doolen & Hacker, 2005; Izezie & Hargrove, 2009). It is human nature

for a manager to grade themselves higher for fear of retribution, and in the command-and-control



style of leadership, managers learn how to report or adjust metrics to make their group look better
(Emiliani, 2000). For this reason, many of the assessments contain faulty data, and should not be
trusted (Wood, Herscher, & Emiliani, 2015). Furthermore, the use of a grading system (i.e. 1-5)
implies that there in an ideal state, or end to the lean journey, and relies on the management team
to respond in an honest manner. Toyota had been working on developing its production system for
twenty-five years before it became known, and have continued to make improvements to this day

(Ohno, 1988) (Ohno, 2013) (Shingo, 1989).

Basic Fundamental of Toyota Production System
e Targets cost reduction via the thorough elimination of waste
e FEliminates overproduction through the notion of non-stock and achieves labor cost
reduction via minimal manpower
e Reduces production cycles drastically through the use of SMED to achieve non-stock by
carrying out small lot production, equalization, synchronization, and one-piece flow

e Thinks of demand in terms of order-based production
e Adheres consistently to the idea that the quantity produced should be the quantity ordered

Figure 11 Basic Fundamentals of TPS (Shingo, 1989; Monden, 1983)

This type of thinking is counter to the principle teachings of Kaizen essential to the
elimination of waste in the process. A manager who communicates that there is nothing wrong, or
nothing to be improved, in there process is either lying or does not know the system well enough
to answer (Emiliani, Yoshino, & Go, 2015). Either way the manager does not understand the
principles of lean. Ultimately, a lean assessment tool that relies on a subjective metric, results in a
manager who manages to a metric, rather than reality, ignores the root causes of waste in the

system, and only treats a symptom.

Lean assessment tools create a risk to the successful implementation of lean by focusing

on cost as a driver of the process rather than the result of the process. While the goal of the Toyota



Production System, and lean enterprise, is cost reduction, it is accomplished through the
elimination of waste within the process. Company’s looking to increase profits in a buyer’s market
have two options; either increase the selling price of the product, or eliminate cost from the process.
Through repeated practice of the basic concepts of Kaizen, companies will see the effect in the
form of cost reduction if done in the right way. The three basic steps are to assure 100% quality
in the product sold, only produce the amount necessary now, and make it just in time for the

customer.

Profit Margin

Selling Price

Cost

Figure 12 Illustration of profit growth through cost reduction (Dennis, 2007)
By improving the genba, which is where all profits are generated, companies will be able to
transform the business and generate growth opportunity (Emiliani, Yoshino, & Go, 2015). The
value of the improvements resulting from Kaizen, can be tracked and evaluated according to
metrics that show Operational, Capacity, and Financial improvements using value stream score
cards (Maskell, Baggaley, & Grasso, 2011).

In his study of the Toyota Production System, Shigeo Shingo describes the conflict

surrounding man power cost reduction:



“To improve operations, the Toyota production system focuses on manpower
cost reductions. By comparison, relatively little emphasis is placed on raising the
operating rates even though they are, along with man, the primary agents of
production.

The reason for this is straightforward: For a given period of time, the loss will
be about five times greater for idle workers than for idle machines. Moreover,
Toyota realized that no matter how low equipment operating rates might be, for the
purpose of cost reduction, it was more effective to concentrate on human labor cost.
Failure to grasp this point clearly and keep it in mind may well lead to a
misunderstanding of the exact role manpower cost reduction plays in the Toyota

Production System.” (Shingo, 1989)

By applying the focus of business managers on the bottom line costs, and not the waste inherent
within the process, the lean assessment tools are diverting the focus of the managers away from
the root cause, and to a symptom of the problem. From the data in Table 1, the assessment tools
contain review of Employee Involvement, Multifunctional Teams, and work force management,
but none assess the businesses willingness to not use continuous improvement as a head count
reduction tool, ignoring the respect for principle pillar of lean management. The goal of cost
reduction should be met by addressing the wastes of time, quantity and distance while
simultaneously maintaining quality control, quality assurance and respect for people. (Emiliani,
Yoshino, & Go, 2015) Employees that believe that they will lose their job if they participate in
Kaizen will not give their best effort, and will not support the long term implementation of the lean
principles. It is for this reason that Art Byrne offered a qualified job guarantee during the
transformation at the Wiremold Company in the 1990’s (Emiliani M. , Stec, Grasso, & Stodder,
2007). This guaranteed that no employee would be laid off due to productivity improvements

resulting from Kaizen. By retraining and redeploying employees displaced by process



improvements, the Wiremold Company was able to grow and prosper without resorting to layoffs
to increase earnings.

In their paper, “Assessing the Maturity and Effectiveness of Enterprise Performance
Measurement Systems”, Van Aken et al. insist that maturity assessments are tools which generate
useful and actionable feedback for leadership. In addition, the tool can be used longitudinally to
track progress in performance measurement system effectiveness (Van Aken, Letens, Coleman,
Farris, & Goubergen, 2005). While the need for useful and actionable feedback, as well as the
ability to track performance over time are important, the requirement of a specific lean assessment
tool to generate this information is a statement of value, rather than a statement of fact, as well as
a red herring and a false dilemma (Mclnerny, 2004). In an attempt to convince the reader that the
assessment tool is necessary, the authors are appealing to human nature, and the need for a report
to provide an answer, stating that an assessment is the means to that end. In addition, they are
failing to include the fact that within a lean enterprise system exists the means of generating useful
and actionable feedback, as well as the ability to track progress in system effectiveness.

Within a lean enterprise, tools are used to evaluate, measure, and develop strategic plans
based on objective evidence readily available within the organization. These tools fall under the
category of Lean Accounting, and although some elements deal with cost, it is not strictly a
financial tool as the name would imply. Significant implementation issues can arise if the proper
system for evaluating is not used (Camacho-Minano, Moyano-Fuentes, & Sacristan-Diaz, 2012),
for example using cost accounting to evaluate a lean enterprise (Emiliani M. , Stec, Grasso, &
Stodder, 2007) (Maskell, Baggaley, & Grasso, 2011).

The use of lean accounting principles have significant benefits to using standard cost

accounting principles, including providing clearer information for decision making, identifying



potential financial benefits of lean improvement initiatives, and focuses the business strategies on
efforts that will realize those benefits (Maskell, Baggaley, & Grasso, 2011). Many of the wasteful
practices seen in cost accounting are also apparent in the lean assessment tools developed so far.
For example, both require large amounts of unnecessary work to gather and analyze data, which
produce reports that do no correlate directly to the business, only serving to generate additional

non-value added tasks (Maskell, Baggaley, & Grasso, 2011).

In contrast, Lean Performance measures occur at three specific levels of the organization;
with cell measures, value stream measures, and strategic measures. These measures are objective
data that is readily available and provides a clear picture of how the cell, value stream, and business
is operating. (Maskell, Baggaley, & Grasso, 2011) In stark contrast to standard cost accounting
information which is based on forecasts, variance budget targets, and countless transactions, the
data from lean accounting methods is available on an hour by hour basis for managers on the floor,
and can be relayed directly to any level of the organization. Since the metrics are uniform among
all functions of the business, it is clear to anyone who sees it how the business is doing (Maskell,
Baggaley, & Grasso, 2011). Furthermore, this information can be used during the Hoshin Kanri
(Strategic Planning) process, is critical to communicating strategic plans throughout the
organization, and is saved in a historical “playbook” (Dennis, 2007) to be used to evaluate the
course of the business, past risks, as well as successes over time (Maskell, Baggaley, & Grasso,

2011). An example of a value stream scorecard can be found in the Appendix.

It is important to use the proper evaluation system when auditing any system. Standard
cost accounting promotes non-value added behaviors and waste such as focus on utilization of
equipment, the amount of overhead absorbed by production, and personal efficiency of workers.

Maximization of these metrics requires latch batch sizes, fewer change overs and increased



finished goods inventory (Maskell, Baggaley, & Grasso, 2011). Each of these are non-lean
behaviors, and if the lean initiatives set in place are successful, will show a negative result in the
financial numbers over time. The continued use of cost accounting during a lean transformation
will provide leadership with a distorted view of the business, since many of the ways cost
accounting metrics are managed (high inventory, large batch sizes, absorption) are eliminated as
waste in a lean enterprise. Similarly, using a lean assessment tool, which directs the focus of the
business away from what is happening, and instead focuses on the types and quantities of tools

being used, will not provide valuable insight into the state of the process.

A reoccurring element in the lean assessment tools reviewed is the disconnection of the
evaluation by managers and the genba. For example, many focus on the quantity of tools (5S,
SMED, Kanban, etc.) being utilized, or the number of manufacturing cells, however most of the
data collected is subjective to the employee filling out the survey, and does not require a trip to
where the work actually takes place. A common phrase of Chihiro Nakao is “Charts lie and people
lie”, to which he is illustrating the philosophy of Go See for yourself, or go to the genba (Wood,
Herscher, & Emiliani, 2015). By creating a survey to assess the “leanness” of a process that does
not require the manager to be at the place of work, the authors have violated one of the main
principles of the Toyota Production System that was most valued by Taiichi Ohno, that of Go See

(Ohno, 1988)

The lean assessment tools serve to maintain the status quo set up in traditional command
leadership. An example of this are the multiple “Lean” awards which are presented annually to
companies who meet a certain criteria. These include the Shingo Prize, The Lean Enterprise
Model, and the Baldridge Award among others (Saurin, Marodin, & Ribeiro, 2011). Each of these

presents a company with a list of criteria to meet in an attempt to win a prize. However, lean is



more than the application of tools, it is a philosophical mindset and way of learning and developing
employees. The prizes award and emphasize the existence of the practices more than the long
term results (Saurin, Marodin, & Ribeiro, 2011). Similarly, lean assessment tools provide
managers with a list of criteria, or metrics, to meet and direct their direct reports to meet the
metrics. Often this direction is given with the message “I don’t care how you do it, just do it.”
This is another clear example of disconnect between levels and shows a lack of regard for the
employees by managers (Dennis, 2007). This type of leadership creates poor data from surveys

by employees afraid to upset their manager, or bring to light problems with the process.

The assessment model developed by Anvari, Zulkifli and Yusuff (2013) attempts to
measure the value of influence of lean attributes in manufacturing systems by using “fuzzy
membership functions” to calculate a lean score. This is then used by managers to get a “real
insight” into the leanness of a process (Avari, Zulkifli, & Yusuff, 2013) This is a clear example of
conventional management techniques found in batch-and-queue systems in which the managers
never go to the place of work to see what is happening, instead opting to make decisions based

solely on subjective data.

Lean Implementation

As with any system, the implementation of Kaizen, and lean principles requires a set of
standard work. In order for there to be Kaizen, there must first be standard work (Ohno, 1988;
Ohno, 2013; Emiliani, Yoshino, & Go, 2015). Once the initial state is observed and documented
using the three tools of standard work; The Standardized Production Capacity Sheet, the Standard
Work Combination Sheet, and the Standard Work Sheet, waste can begin to be uncovered and

eliminated from the process. Kaizen then occurs with the output of new standard work, and then



the continued identification and elimination of waste (Emiliani, Yoshino, & Go, 2015). In this
manner, there is no need for any other tools to determine the “leanness” of a process. By always
focusing on the future state and elimination of waste, a process will continue become more
efficient, and reduce cost for the business. This level of focus requires the long-term commitment
of leadership, managers, and workers at the genba. Without this commitment, the application of
the tools is only an exercise that will be abandoned in favor of a return to the perceived comfort of
batch-and-queue processing. For many struggling to move beyond the requirements of convention
management styles, this may appear to be an overly simplified solution, however this is the true
heart of Kaizen, and lean. To break any process down into the fewest steps required, with the least

amount of waste.



Conclusions

Since the world began taking notice of the new production system that had been developed
at Toyota Motor Company, scholars and business leaders have been attempting to replicate similar
results. At first this occurred primarily within manufacturing, but has since expanded into what is
known as Lean Enterprise, and is now applicable to any process. Although it is widely written
about by practitioners such as Ohno (1988; 2013), Monden (1983; 2012), Shingo (1989), as well
as in the research of Emiliani et. al (2007), and the philosophy of Shingijutsu USA (Emiliani,
Yoshino, & Go, 2015; Wood, Herscher, & Emiliani, 2015), the most difficult element of successful
lean implementation outside of Toyota has been the understanding of the respect for people
principle required to ensure long-term success. By attempting to continue to treat employees in the
command and conquer style common in batch-and-queue processing, leaders have not been able
to let go of what they have been taught in order to embrace the full philosophy of lean enterprise.
Rationalizing false metrics, maintaining the status quo, and utilizing the tools of kaizen as a
headcount reduction opportunity have led to the misrepresentation of lean principles, and inability
for the majority of companies to achieve a successful lean transformation. The use of lean maturity
assessments to determine the “leanness” of an organization are a symptom of a batch-and-queue
process based on unknown forecast, rather than just-in-time production. Utilization of the existing
tools of lean enterprise, and a never ending focus on waste reduction at the place of work will
provide real data for strategic decision making (the mountain), value stream (the forest) and
process improvements (the tree) (Emiliani, Yoshino, & Go, 2015). The future of lean enterprise is
based on a return to the fundamental principles of Standard Work, Flow Production, and Kaizen
while moving away from the hidden cost and waste of batch-and-queue processing with standard
cost accounting. Once an organization is mature enough to be able to perform a maturity

assessment, its leaders will realize that they do not need one.
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Appendix: Lean Assessment Study Matrix
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Table 2 Quantitative and Qualitative Lean Assessment Studies (Pakdil & Leonard, 2014)
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Table 2 Continued



Appendix: Sample Value Stream Box Score

Long-Term
Current State Future State Future State
Sales per Person $131,429 $131,429 $235,936
Té On-Time Delivery 829 96% 96%
-2 | Dock-to-Dock Time 23 .60 4.50 4.50
[}
b . .
% First Time Through 90% 90% 90%
Average Cost per Unit $4.94 $4.94 $4.73
AR Days Outstanding 60 30 30
= Productive Capacity 25% 22% 29%
; Non-productive Capacity 30% 8% 11%
O | Available Capacity 45% 70% 60%
Annual Revenue $1,840,000 $1,840,000 $3,303,100
= Annual Material Cost $772,800 $772.800 $986,832
5]
§ Annual conversion cost $317,752 $317,752 $317,752
= | Value Stream Profit $749,448 $749.,448 $1,998,516
Value stream cash flow $749,448 $1,818,672 $3,062,740

Table 3 Sample Value Stream Box Score
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