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Abstract Due to the necessary of having a systematic and disciplined approach to
attack the root and not just to manage symptoms; methodologies have been
developed from the vast literature of tools for the solution of problems. This
chapter will focus on assessing the troubleshooting methodology on a Lean
environment, especially with the use of A3 Problem Report. The Lean method-
ologies approach shall be submitted in the first section of this chapter, which
allows characterizing each of them, in the second section it takes the self-
assessment proposed by the ISO 9004 standard and a case is presented in the third
section.
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2.1 The Troubleshooting Methodologies Lean
Environment

The methodology for troubleshooting Lean environment is presented as a series of
activities including a toolset alternatively described in terms of an essential logic
of each of its steps.

A troubleshooting methodology is an improvement strategy (De Mast et al.
2000) it helps to find both the causes and the atypical situation, as the variation of
the components within the process performance.
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Under the premise that the methodologies are improvement strategies that are
required to be placed in a context which is characterized in three parts: structure,
deployment and method (Pozos et al. 2012), same as described below:

• Structure: The people involved in the process of troubleshooting methodology.
• Deployment: Objective of the methodology for troubleshooting.
• Methodology: As the name implies, is the method, steps or tools that takes place

in the methodology for troubleshooting.

2.2 Lean Environment and Evolution

Lean Environment is defined as troubleshooting to the developed environment
around the methods generated from best practices to improve processes of Japa-
nese auto companies.

These practices range from the formation of the mentality in the general
management of the organization, to the development of routine practices at all
levels.

Lean environment now includes several definitions that reflect the historic step
of the concept, ranging from; Lean is what makes Toyota, passing tools to attack
the waste in processes, to a philosophy and administrative culture.

Unlike systems linked to quality improvement, it starts in the attack on the
variability or other cost reduction. As discussed in the Shingo Prize, part of
identifying the value demanded and then flowed into the required amount. How-
ever, it shares with quality initiatives based on the concept PDCA (Plan, Do,
Check, and Act) and have influenced each other. For an academic discussion on
the definitions of Lean, the reader may refer to Bhasin and Burcher (2006),
Pettersen (2009).

We recognize that each organization must actively choose to adapt the elements
that best suit their needs. Through this process of recursive adaptation of the
elements that help you improve and learn how, the organization increases its
ability to have a predictable and successful implementation.

The original purpose of the studies of Japanese auto companies was to increase
the performance of equivalent organizations in the United States of America,
especially getting shorter times, lower costs and better-quality to produce and
develop their products Cusumano (1985), Krafcik (1988), Womack et al. (1990).

The first studies on the best practices of Japanese auto production Cusumano
(1988) reported as findings include:

• Production on small lots and Just in Time
• Inventories minimum process
• Processes pull production processes
• Production level
• Rapid changes in models
• Streamlining of machinery and line
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• Standardization of work
• Poka Yoke Devices
• Workers with multiple skills
• High levels of subcontracting
• Mechanisms for continued incremental improvement
• Selective use of automation
• Replacement and rapid expansion of new models
• shorter Phases in product development
• Supply Engineering high level
• Project Managers with full authority and expertise.

Thus Lean started as the study of manufacturing processes. It was later on when
the development of Japanese automotive companies began to be studied (Kamath
and Liker 1994), Sobek et al. (1999), leading to better results in the launch of new
products.

American producers also observed in Japanese producers, obsessive process for
improvement, ‘‘kaizen’’ which involved direct work with continuous improvement
tasks. Besides speed of material flow rate was observed to find and solve problems.

It began to be discovered so that not only the production process should be
‘‘Lean’’, how to run the organization was also important, that is, the internal
environment can be formed for positive effects.

Competitors of the Japanese in North America began to improve their quality
and manufacturing efficiency, but Japanese firms had increased further as they
created new technology and new brands. Suddenly they realized that only imi-
tating the leader’s job at one point in time and space would have better results.

The first studies about the Japanese automotive production methods had only
studied the results of a self-improvement mechanism, therefore a study of how
they think when designing or improving a process was began, which involved not
only production processes but also training people processes, product design,
strengthening administrative capacity and maintenance.

2.3 The DNA of Toyota’s Production System

In 1999, the work of Spear and Bowen on Toyota System DNA appears subse-
quently Spear’s work applies in other non-automotive especially in hospitals,
creating a new application and development.

Spear and Bowen find that organizations are places not only to produce but also
are places to learn how to produce and keep learning. In the activities of orga-
nizations seems to be the possibility of losing what they have learned to focus on
the tools and forget the development of a culture.

The culture that Spear and Bowen (1999) propose in their industrial application,
is a culture that they identify as a scientific method, since when it is going to
specify something, is done through a rigorous process based on a number of
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assumptions that have to be tested, and to make any changes using a rigorous
process of solving problems that require detailed assessment of the current state of
the facts and a plan to improve it, and for this purpose an experimental test of the
proposed change.

This culture has a method that is based on four rules; all rules require that
activities, connections and flow paths have built tests to signal problems auto-
matically. The continuing response to the problems makes a seemingly rigid
system to remain flexible and adaptable to changing circumstances. Rules and
issue signals are as shown in Table 2.1.

Spear and Bowen (1999) report that when the first rule is taught by a supervisor,
the person is asked a series of questions that help him/her to understand and
discover.

How do you do this work, how do you know that you are doing it correctly?
How do you know that the outcome is free of defects, what do you do if you have a
problem? This recalls Juran’s principles of self-control, as seen in Defeo and Juran
(2010), and the Shewhart-Deming cycle of Plan, Do, Check and Act.

We also found that there is a teaching-learning path that will cascade from the
highest administrative levels to workers. The needs of people in direct contact with
the work determine assistance, problem solving and higher activities. Very dif-
ferent to who works for whom in the traditional command and control, where
orders diffuse downward and upward reporting job status.

In brief, the guide is to specify all design, test it with every use and improve as
close in time, place and person to the occurrence of any problem. If the company
does consistently is showing through action, that when people come to work, they
are entitled to expect to achieve something of value to another person. If they
cannot, they are entitled to know immediately that they did not, and have the right
to expect to be involved in creating a solution that makes the achievement more

Table 2.1 The four rules of DNA

Rules Sign of Problem

Rule 1, How people work: all work must be completely
specified in content, sequence, timing and outcome

The activity is not made as specified
The result is defective

Rule 2, How the connections between the People are: all
client-provider connection must be direct, in a way
yes-or-no unambiguous for sending requests and
receiving responses

The responses are not keeping pace
with the requirements

The provider is idle, waiting for
requests

Rule 3, How to build the production line: the path for
every product and service must be simple and direct

A person or machine is not really
needed

An unspecified provider catered for
intermediate goods or services

Rule 4, Improving: any improvement must be made in
accordance with the scientific method, under the
guidance of a teacher, at the lowest level possible in
the organization

The actual result differs from expected
result

Source Based on Spear and Bowen (1999)
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likely next time. If a person cannot subscribe to these ideas, either in words or
actions, it is unlikely that they can lead effectively in this system.

These rules were translated to implement them to an environment of health
care, Spear (2005) presents the ‘‘four basic organizational capabilities in opera-
tions excellence,’’ same as illustrated below:

1. People at all levels of the organization are trained to become experimentalists.
2. Solutions are disseminated adaptively through collaborative experimentation.
3. Problems are addressed immediately through quick experimentation.
4. The work is designed as a series of ongoing experiments that immediately

reveal problems.

2.4 The First Kaizen Event

The application of Lean tools and especially A3 Format used to document a
summary of the experiences to confront the problems of the organization, in
resolving problems as a result of a Kaizen event, in the Kaizen event teams of
people directly involved in a workplace to bring about change that generates waste
disposal and performance enhancements.

Norman Bodek (2004) narrates the first Kaizen event held in North America in
the Jake Brake Danaher plant in Bloomfield, Connecticut. This happened in 1988.
The event was conducted by Iwata and Nakao from Shingijitsu consulting firm. It
was called ‘‘five days and one night’’ and describes the program implemented as
follows:

1. Monday: Principles of Toyota Production System.
2. Tuesday: Five teams of 10 people with the goal of forming manufacturing cells,

studying processes observe and estimate cycle time, takt time, studying how to
fill out standard worksheets, look for wastes and how to eliminate them.

3. Wednesday: Finish the value stream map showing value added, cycle time, takt
time, inventory, and opportunities for improvement by removing waste in
operations, in addition to the standard worksheets.

4. On Wednesday night, machines are moved to form 5 cells. A list of pending
projects is produced that generate post-event projects to enhance the
implementation.

5. On Thursday operators are instructed (those who had not participated) in the
new process, relying on standard worksheets.

6. On Friday morning the five groups present their case reports.

Bodek recounts the psychological impact on workers and suggests that workers
should have been part of the teams that made the change, also narrated that the job
change, elimination of inventories and the new responsibilities of people working
on the floor taking 3 months to eliminate the problems that at the time became
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visible. Spear (2009) notes that Kaizen events typically do not ensure increased
capacity to design operate and improve daily working people in the process;
additional Kaizen event within the Lean environment, there are also systems
suggestions for improvement, self-study groups to increase learning ability and
Kaizen projects among others.

2.5 Shigeo Shingo Prize

In 1988 the Utah State University created the awarded ‘‘Shigeo Shingo’’ to honor
the engineer who developed at Toyota, along with Taiichi Ohno, the changes and
the necessary tools for a production system that was not dependent on the mass
production.

The award aims to encourage the creation of enhancement in organizations
systems and create a canon against which you can compare how close or far is an
organization in their efforts to improve, especially at Lean environment.

The award is a qualification that gives 1,000 points distributed in four
dimensions, specifically, the second dimension called ‘‘Continuous Improvement
Process’’ account for 350 points and must describe the philosophy of the organi-
zation to the principles and concepts of Lean, reviews several principles of the
prize compliance, among which may be mentioned: seek perfection, quality
assurance at the source, necessary level flow value, take scientific thinking and
focus on the process.

In the dimension of continuous improvement were 18 examples of systems, one
of which is the troubleshooting system, which in turn points 3 options PDCA,
DMAIC and ‘‘A3 Thinking’’ (The Shingo Prize 2013).

A3 thinking refers to the use of A3 Format to achieve a disciplined way to
report on the problems and in turn encourages a disciplined way to solve guided
primarily in the application of PDCA, documenting the findings and enabling
learning and improvement process learning thereof by applying it recursively.

The Lean environment has evolved from a competitive comparison of systems
of automotive production to an administrative system that involves the whole
structure of the organization in planning the work, checking if it is good, acting
immediately if not well, learning and making explicit what is found. The Lean
method goes into an experimental approach that can work as an experiment to
learn and perform a show based on the PDCA cycle ensuring organizational
learning, which allows you to convert the extraordinary into standard.

Turn into explicit what was found to confront and solve problems involving a
system of documentation and at the base of this task is A3 format that enables to
leave explicitly what was learned.
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2.6 Format A3

Here is characterized the tool called A3 at Lean environment as the tool used to
manage and document the solution of problems, as shown in Table 2.2.

The standard ISO 216 defines a size of paper called ‘‘A3,’’ which corresponds
to a rectangle of 297 9 420 mm (11.7 9 16.5 inches) and the area is close to an
eighth of a square meter, which is similar in size to the American standard called
‘‘tabloid’’ of 279 9 432 mm (11 9 17 inches), which in turn corresponds to twice
the size chart (letter) American (215.9 9 279.4 mm or 8.5 9 11 inches).

In the transformation initiatives ‘‘Lean’’ in organizations, A3 refers to infor-
mation concerning a difficulty encountered in the course of business in a single
sheet of paper. A3 therefore relates to a summary of the experiences to confront
the problems of the organization.

The use of A3 emerged from Toyota to perform two administrative processes:
Hoshin Kanri (Strategy Management) and the solution of problems.

A3 is used as a tool to solve problems, make improvements and get things done.
A3 ensures rapid reporting thought necessary for a team facing a problem;
encouraging to take a learning management process to solve problems and make
decisions, and encourages the formation of a team of people learning how to do
their job, if well and if it is not correct it by continuously improving operations and
results.

There is no unique A3 Format, as each organization adopts its own style,
however, the use of the experiences in Japanese car company Toyota, and formats
found are generally derived from the definitions of Toyota. We present versions of
A3 format elements in Table 2.3.

A3 format elements must have a logical and natural sequence, which allows you
to bind the problem, its root causes, the goal, the actions to achieve the goal and
the means to judge the success in a clear and easy way to be understood. The
format should allow participants in the care of an issue or problem follow the
thought through the PDCA cycle (Plan, Do, Check, Act).

Incorporating A3 in the activities of the teams, the organizations learn to face
problems, and begin to recognize problems as opportunities to learn and improve.
Leaders in Lean initiatives direct preferably working groups based on knowledge,
based on the facts, strong-willed yet flexible. Media are administered, the same
process that actually leads to the results. An A3 process directly identifies the
owner’s responsibility—Direct author of the A3 process. This person may not have
direct authority over every aspect of the proposal, but the owner is clearly

Table 2.2 A3 format characteristics as methodology

Methodology Structure Display Method

A3 for
problem
solving

Multifunction
team in the
workplace

Eliminating special causes, maintaining
common causes conformance to the
customer and getting knowledge

Plan, Do,
Check
and Act
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identified as the person who has taken or accepted the responsibility to ensure that
decisions are taken and implemented.

The use of Toyota A3 format emerged at Toyota to perform two administrative
processes: Hoshin Kanri (Strategy Management) and the solution of problems.

On a macro level of the organization, Hoshin Kanri aligns the goals and
objectives of the organization with the operations and activities, the solution of
formalized problems creates micro-level organizational learning. A3 process
combines and incorporates both. A3 is a means to propose projects, take initia-
tives, show responsibility, sell ideas, gain agreement and learn. Managers can use
A3 to guide and teach, to clearly assign responsibility, empowerment and
accountability, to get good plans of their subordinates and encourage learning.

Jackson (2006) reports, for example, six different types of A3 formats, one for
Trouble Reporting, five related to Hoshin Kanri process: 1. Intelligence Report, 2.
Matrix X, 3. Team Charter, 4. Status Report, and 5. Summary Status Reports.

Matrix X is a tool that can generate an action plan in about a year to develop
new capabilities and maintain paths aligned organizational operations within the
broader strategy. Link through relationship matrices attempted strategy, tactical
actions, outcomes and operational teams.

A3 form for Reporting Problems is associated with problem solving immediate
action to address the special causes that arise during the daily standard work or to
take advantage of identified opportunities for improvement. It is usually associated
with a Kaizen event conducted by a team to address a problem or seize an
opportunity for improvement in the workplace.

A3 form is a structured process to create problem solvers at the same time it is a
troubleshooting tool; A3 format helps search and spread structured knowledge,
allowing participation in decisions in an environment of critical discussion, forces
individuals to observe reality, present data, propose countermeasures designed to
achieve a stated goal and follows a process of checking and adjusting for actual
results.

An organization using A3 thinking, achieves that: decisions taken to achieve
goals and get things done, guiding individuals and teams along common goals and
learn to get effectiveness, efficiency and improvement.

2.7 Self-Evaluation in ISO 9004:2009

Since February 1947 there is an international organization called ISO, Interna-
tional Organization for Standardization (2013), whose function is to develop,
publish and promote the use of applicable standards or international standards, to
assist the development between industry and trade. Within these rules, the ISO
organization has launched a system called ISO 9000 standards of quality man-
agement, the rules guiding the organizations and businesses in meeting the
requirements of its customers and consistent improvement in quality. The rule is
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explained based on eight principles of quality management, defined by a technical
committee.

The system of quality management ISO has many rules, the main one is the ISO
9001:2008 standard that establishes the requirements for a quality management
system, is the only standard that can be certified from all the other dedicated to the
administration of quality. Another is ISO 9004:2009 guiding continuous achieving
better efficiency in the organization or company, this rule does not certify or have
regulatory or contractual use.

The international standard ISO 9004:2009 quality management complements
the ISO 9001:2008 international standard providing guidance on continual
improvement of quality management.

An important tool in ISO 9004:2009 is the self-assessment that allows man-
agement to know the points to act on their own system. Although ISO 9004:2009
and ISO 9001:2008 complement, ISO 9004:2009 can be used independently.

The self-assessment is a comprehensive and systematic review of the activities
and results of an organization with respect to a selected maturity level. In the
context of the methods of solving problems provides an overview of the perfor-
mance, which identifies priorities in each of the methodologies, which allow a
better understanding of each is steps and/or stages.

The way in which ISO 9004 proposes self-evaluation is based on five levels of
maturity, maturity levels describe these six elements that indicate the attachment
to the effective management of quality in the organization or company, the
maturity levels ranging from basic (Level 1) to the development of best practice
(level 5).

These maturity levels are grouped into six elements which are:

• Managing for the sustained success of an organization
• Strategy and Policy
• Resource Management
• Process Management
• Monitoring, measurement, analysis and review
• Improvement, innovation and learning.

In order to carry out self-assessment, it is necessary to define what features are
most relevant in each of the maturity levels; the maturity levels suggested by ISO
9004 are shown below as an important tool to review the level of maturity of the
organization. An organization may be at different levels of maturity between
different elements.

Management maturity levels for the sustained success of an organization:

1. The focus is on products, shareholders and some customers with ad hoc reac-
tions to changes, problems and opportunities.

2. The focus is on customers and statutory/regulatory requirements with some
structured reaction to problems and opportunities.

3. Processes are defined and implemented for reacting to problems and
opportunities.

38 M. Tapia-Esquivias et al.



4. Continual improvement is a as part of the organization’s focus.
5. The focus is on the balancing the needs of emerging interested parties.

Maturity levels for policy and strategy:

1. Decisions are based on informal inputs from the market and other sources.
2. Decisions are based on customer needs and expectations.
3. Decisions are based on the strategy and linked to the needs and expectations of

interested parties.
4. Decisions are based on the deployment of the strategy, into operational needs

and processes.
5. Decisions are based on the need for flexibility, agility, and sustained

performance.

Maturity levels for process management:

1. There is non- systematic approach to the organization of activities, with only
some basic working procedures or instructions in place.

2. Activities are organized by function, with a basic quality management system
in place.

3. Activities are organized in a process-bases quality management system that is
effective and efficient, and which enables flexibility.

4. There is a quality management system that is effective and efficient, with good
interactions between processes and which supports agility and improvement.
The process addresses the needs of identified interested parties.

5. There is a quality management system that supports innovation and bench-
marking, and which addresses the needs and expectations of emerging, as well
as identified, interested parties.

Maturity levels for monitoring, measurement and analysis:

1. Results are achieved in a random manner. The commercial and financial
indicators of productivity are implemented.

2. Corrective and preventive actions are performed in a systematic way.
3. It keeps track of the satisfaction of people of the organization and its

stakeholders.
4. The key performance indicators aligned with the strategy of the organization

are used to keep track.
5. The achieved results are above the sector average for the organization, and are

maintained long-term.

Maturity levels for improvement, innovation and apprenticeship

1. Improvement priorities are based on errors, complaints or financial criteria.
2. Improvement priorities are based on customer satisfaction data or corrective

and preventive actions.
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3. Improvement priorities are based on the needs and expectations of some
interested parties as well as those of suppliers and the organization’s people.

4. Improvement priorities are based on trends and inputs from other interested
parties.

5. Improvement priorities are based on inputs from emerging interested parties.

2.8 Key Elements and Estimated Maturity Level

Sustained success management: 2, the focus is on the costumers and the statutory/
regulatory requirements with some structured reaction to problems and
opportunities.

Strategy and Policy 2, decisions are based on the needs and expectations of
customers.

Resource Management: 3, resources are managed efficiently.
Process Management: 3, activities are organized in a process-based quality

management system that is effective and efficient, and which enables flexibility.
Monitoring, measurement and analysis: 3, it keeps track of the satisfaction of

people of the organization and its stakeholders.
Improvement, innovation and learning: 2, improvement priorities are based on

customer satisfaction data or corrective and preventive actions.
The maturity level stated in each of the elements, notes a type of practice in

organizations and companies that meet the immediate requirements of everyday
life, without greater involvement of senior management, or developing recursive
learning mechanisms.

A3 thinking has much potential to help in a Lean environment to these actions
and learning strategies, but as seen in the Shingo Prize, A3 Format is considered
just one option among several possibilities, within a subsection. On the other hand,
Liker and Rother (2013) report on a survey conducted on November 2007 by
Industry Week finds that the two percent of the companies have a Lean program
that has achieved the anticipated results, Liker and Rother also reported that a
review by the committee that awards the prize Shigeo Shingo at the same time,
have found that many of the winners had not maintained or increased their level of
performance after winning the award, a large percentage of those evaluated in the
award were found to be experts in implementing Lean tools but did not have them
deeply embedded into their culture. The presented levels reflect regulatory com-
pliance but not growth in learning and strategy.

A methodology may be at different levels of maturity for the different elements.
Recalling that in the implementation of Lean initiatives A3 format role runs from a
simple format for recording to ‘‘A3 Thinking’’ recursive learning, improvement
and action.
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2.9 Enforcement Case A3: Case of Study

2.9.1 Problem Description and Objective

The following case study is an application of the solution of a problem by fol-
lowing the steps and documentation required by A3 format. The case is presented
in a car wash business and consists in an increase in service demand causing the
installed capacity to be exceeded since 2009. From vehicles entering the car wash,
26 % are not treated and as a result, complaints increased having as its main
complaint the poor quality or lack of cleaning or service, as observed in Fig. 2.1:

The problem is assigned to a project team consisting of 4 employees of the
business. The team is responsible for resolving the problem by following the steps
in A3 format.

2.9.2 Methodology

In the understanding of the situation the following is discovered.
The distribution of business is designed on 2 levels, on the ground floor the

mechanical service is performed and in the first level the washing is done, with a
dead time of 10 min to raise and lower the vehicle. Furthermore, KPI’s has not
been defined (key process inputs) as the washing area and there is no standard
working method, the washing time is 46 min with 4 people. Benchmarking was
conducted in a different car wash, finding an average time of 27 min wash. Cur-
rently 74 % of cars entering the business are washed.

When decomposing the problem to find the root cause it is determined that
26 % of vehicles entering the service facility are not washed because there is no
suitable distribution facilities. From the previous discovery, the goal is assigned to
be achieved by the end of March 2010, 100 % of clients attending the accom-
modation cleaning service should be offered in a timely manner see the plan
activities in Table 2.4.

Do
A plan is made to ensure an adequate distribution for washing cars, which

consists of the following:

2.9.3 Results

These actions resulted in a need to redesign the distribution to implement the
activities required for washing (see Fig. 2.2). It was also implemented a standard
process considering ergonomics work and establishing a control board to level
workloads of operators, thus washing the cars efficiently and effectively according
to the needs and expectations of customers.
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Table 2.4 Plan activities

Activities Dates

What Who Onset Term
1 Assessment of the architectural

project (costs, space, materials)
General Manager 01/10/2009 15/10/2009

2 Benchmarking with other washing
services

Service Manager 19/10/2009 24/10/2009

3 Design of the layout according to
the space

Service Manager 26/10/2009 28/11/2009

4 Taking motion and time Practitioners 26/10/2009 18/12/2009
5 Execution of civil works General Manager-Architect 31/11/2009 01/02/2010
6 Stations equipment General Manager 18/01/2010 30/01/2010
7 Standardization of the process with

board
Kaizen Promoter 01/02/2010 27/02/2010

Fig. 2.1 Customer complaints about the poor quality or lack of car wash

Fig. 2.2 Layout before and after actions. a Prior distribution, b Improved distribution
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The resulting distribution is immediately shown in schematic form (see
Fig. 2.3), where the cars are placed in specific areas waiting to be served once the
cars advance they are placed in different stations to be processed then they are put
in a waiting place to be delivered to their owners.

2.9.4 Verification of the Results

With operations previously carried out, after 4 months, the results achieved by the
implemented actions are verified quantitatively. For the percentage of vehicles
washed after the implemented actions the 100 % is achieved as shown in the
Fig. 2.4 below, thus achieving the goal.

The car wash time improves from 46 to 30 min and washes complaints decrease
from 60 to 34.8 %. To keep improving, we outline a series of recommendations
that can be made in the future such as acquire a foaming machine and implement
flexible workforce.

As seen in the previous case, we can conclude that everything can be improved;
hence the importance of adopting continuous improvement as a life philosophy
and document improvements in a logical format and orderly as is the case of A3
format. The following shows the documentation of the previous case in A3 format
(see Fig. 2.5).

Fig. 2.3 Layout redesigned for car wash
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