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Abstract

Purpose — This article deals with the subject of "Lean Normalization”. A comprehensive methodology is proposed
which combines the benefits of both ISO standards and Lean Management. The application of this methodology leads
manufacturing or service companies to certification without creating more documentation. It guarantees agility and
flexibility in the day-to-day management of the company, and induces lower costs and reduced times. This
methodology provides a new way of tackling the implementation of ISO Standards in a company.
Design/methodology/approach — This methodology is based on the synergistic combination of both ISO Standards
(Quality Management System) and the key concepts of Lean Management.

After a short presentation of ISO Standards and Lean Management, the possibility of implementing a synergy
between these two different approaches will be discussed. At this point ISO 9001 standard will be focused on. The
proposed methodology will be introduced step-by-step. Each step of the model will be formalized using the SADT
graphic representation tool. Moreover, each step is associated with a key concept of Lean Management. In order to
illustrate the proposed method, an example of implementation will also be presented.

Findings — To show the feasibility of this methodology, this article finishes with a summary of the results achieved
in a company and draws some interesting conclusions. Companies have the possibility of achieving certification in
combination with a Lean Quality Management System: a one-page Quality Manual, only ten records, no major non-
conformities and no customer complaints over a two-year period.

Research limitations/implications — The methodology may have to be adapted to better suit the needs of companies
seeking to implement the latest version of the ISO 9001 standard.

Practical implications — This paper presents the deployment of 1SO 9001 standard whilst simultaneously respecting
key Lean Management concepts. The practical results for enterprises are the implementation of a Lean Quality
Management System leading to a certification.

Originality/value — Due to its simplicity and the relevance of its steps, the proposed methodology can be applied to
companies with a guaranteed success of certification.

Keywords ISO, Standards, Lean Management, Performance, Continuous Improvement, Perfect Quality.

Paper type Research paper.

Introduction

Lean Management originated in the firm Toyota in the middle of the 20" century and was then
conceptualized at the end of the 20th century. Its main objective is to focus on the process of waste
elimination in order to cut out steps that do not create value or, in other words, to reduce anything
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a final customer would not agree to pay for. The Lean Management philosophy enables the
continuous improvement of both the quality and robustness of the product/process pair. One
important point of these projects is that the implementation time is always short (it does not last
more than a few months) and, in any case, there is usually a financial objective associated with it
(Hofer et al., 2012; Ahmad et al., 2012). Lean tools (e.g. 5S, Gemba walk, Kaizen, etc) are often
simple to use without having the need for complex statistical tools (6 Sigma Tools), but, despite
this, they generally do use statistical methods. This is why Lean tools are playing an increasingly
important role in the field of statistical research (Nasab et al., 2012; Fagerlind Stahl et al., 2015).

The implementation of ISO standards occurs simultaneously with a comparable focus on
continuous improvement. Nevertheless, unlike Lean philosophy, it is based on the description and
optimization of the organization in order to define the minimum requirements that influence
product quality and customer satisfaction directly (Naveh and Marcus, 2005; Terlaak and King,
2006; Shah and Ward, 2007). Furthermore, it is crucial to notice that the time scales are longer
when aiming to achieve the relevant certification (experience shows it takes one to three years
depending on the resources in the company and the complexity of the organization). It is possible
to obtain certification within an organization when a Quality Management System (QMS) is
operational, but the return on investment is not necessarily taken into consideration. The following
few references deal with the latter topic (Withers and Ebrahimpour, 2000; Terziovski et al., 2003;
Sharma, 2005; Naveh and Marcus, 2005; Terlaak and King, 2006; McGuire and Dilts, 2008;
Tamayo-Torres et al., 2014).

Lean Management

Numerous publications deal with this approach, but there is no universally accepted definition of
Lean Management. A bibliographical study by Holweg (2007), traces the history of major
published references in this field before 2007. In addition to this literature review, Lyonnet
proposed an exhaustive study of the main concepts of Lean Management (Lyonnet et al., 2010).
In her PhD thesis, she analyzed 27 referring authors. Her personal analysis led to the conclusion
that six concepts form the foundations of the Lean approach:

o Elimination of waste: Waste is defined as an action or a non-value-creating situation for
the customer (Womack and Jones, 1996).

e Just-In-Time: Elimination of the unnecessary work-in-process to ensure a continuous flow
of products (Ohno, 1988).

e Continuous Improvement: "Continuous improvement” is also known as Kaizen and is
based on "the empowerment of each for the cult of best" (Imai, 1997).

o Perfect Quality: Optimization, perfection and principle of "best quality" (James-Moore and
Gibbons, 1997; Ahlstrém, 1998; Liker, 2004; Womack and Jones, 1996).

« Visual Management: Use of visual tools and indicators to guarantee that the activities flow
correctly (Liker, 2004).

e Human Resources Management: Associated responsibility by participating in the team to
be able to make the company win (Ohno, 1988).

To complete this analysis and check the relevance of these concepts, this bibliography will be
expanded to include 34 new articles that have been identified since 2010 as shown in Table 1.



Reference Number | Reference Number

Ahmad et al., 2012 1 Johnstone et al., 2011 18
Atmaca and Girenes, 2013 2 Krogstie and Martinsen, 2013 19
Cuatrecasas-Arbos et al., 2011 3 Metternich et al., 2013 20
Bakri et al., 2012 4 Al-Tahat and Jalham, 2015 21
Behrouzi and Wong., 2011 5 Nasab et al., 2012 22
Bortolotti et al., 2015 6 Netland et al., 2015 23
Chavez et al., 2015 7 Pamfilie et al., 2012 24
Deif, 2012 8 Peter and Lanza, 2011 25
Dombrowski et al., 2012 9 Purvis et al., 2014 26
Dominici and Palumbo, 2012 10 Rahani and al-Ashraf, 2012 27
Eroglu and Hofer, 2011 11 Ravet, 2011 28
Fullerton et al., 2013 12 Schwarz et al., 2011 29
Gligor et al., 2015 13 Fagerlind Stahl et al., 2015 30
Gnogni et al., 2013 14 Turner and Lane, 2013 31
Hofer et al., 2012 15 Tyagi et al., 2015 32
Holtskog, 2013 16 Wasim et al., 2013 33
Jabbour et al., 2013 17 Yang et al., 2011 34

Table 1. Numbered references considered in Table 3

Based on the bibliographic results and this complementary analysis, Figure 1 shows the order of

importance of the Lean concepts as a function of the number of citations:
e 128 for Just-In-Time,

114 for Perfect Quality,

91 for Team Management,

54 for Elimination of Waste,

46 for Continuous Improvement and,

28 for Visual Management.
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Figure 1. Analysis of the Lean Management concepts
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If the total value of citations is almost the same for the analysis made before 2010, (with one
exception: Continuous Improvement arrives before Elimination of Waste), it is not respected if the
study only considers the literature post-2010. Indeed, the difference in the importance of the
concepts is not as noticeable as before 2010 in terms of number of citations. Before 2010, the
number of citations of concepts varies from three to 84 while after 2010 it is between 25 and 59.
The examination of the importance of the concepts individually shows that, the ranking of the
concept of Team Management is first with 59 citations, while that of the two concepts of Just-In-
Time and Perfect Quality is virtually the same (44 and 45 citations). The importance of Visual
Management emerges strongly (from 3 citations before 2010 to 25 citations after 2010) and its
level of importance is the same as the concept of Continuous Improvement (26 citations).

Hence, it can be hypothesized that the successive economic crises (since the subprime mortgage
crisis in 2008) have certainly had an impact on the orientations of the concepts of Lean
Management.

Table 2 summarizes the main basic principles in relation to the six concepts of lean management
highlighted previously.

Lean concepts Basic principles

Just-In-Time Pulled flows, pushed flows, just-in-time, Kanban...

Standard processes, quality management, capability process, detection
and resolution of dysfunctions...

Human resources management, multifunction of the teams, teamwork,
teamwork and participation...

Perfect Quality

Team Management

Elimination of Waste Production analysis, value, value streaming...
Continuous Improvement Kaizen, continuous improvement
Visual Management Visual management

Table 2. Basic principles related to Lean concepts

Therefore, Table 3 recapitulates the 34 main references, considering the six concepts as the first
classification key, then the principles that emerge from them as the second key. To simplify the
presentation of this table, the numbers associated with references are used.

In conclusion, the six concepts of Lean Management analyzed in this study are considered. This
analysis clearly demonstrates that all the concepts of Lean Management continue to be consistent
with the results of the bibliographic research (Figure 1, Table 3).



Contributions dealing with Lean Management since 2010

References| 24 [32[23 |18 ]28] 2 [13]20] 1 [ 6 [16]25[26[27[31] 3 [21] 7 [ 8 [15]22[ 5 [12[19]29]30

Lean Concepts Lean Principles|

w

- Production analysis
- Value|

- Create value stream
Elimination of Waste - Value streaming|
- Elimination of waste|

- Eliminate non value-added operations

- Flows,

- Pull flow|

- Flexibility]

- Just-in-time

- Standardize activities to create flexibility|

- Smoothed production|

- JIT/Continuous flow|

- Pull the flow when the value chain must be interrupted
- Make the operations flexible

- Use pull systems to avoid overproduction|

- Kanban|

- Reduction of lot size

- Introduce the information on the customer needs/Use customer needs information

Just-In-Time

- Become a systematic learning company / Continuous improvement|
- Continuous improvement program|

- Kaizen|

- Kaizen, Continuous improvement process -

- Safety improvement program|

Continuous Improvement

- Task standardization is the basis of continuous improvement and empowerment of employees

- Decisions on a long-term philosophyl| q -
1

- Reduction of cycle times
- Quality management program -
- Process capability
- Standard process|
- Check process|
- Detect and solve failure
- Culture of immediate resolution of problems
= Optimization-
- Preventive maintenance
Perfect Quality - Best quality| -
- Redefine the modes of new products development by looking for the standardization
- Total quality management|
- Maintenance optimization / Innovative processes
- Total productive maintenance|
- Suppliers network| -
- Standardisation|
- Continuous flow|
- Gemba walk
- Respect the network of partners and suppliers

31 2 1|3 1 1
- Visual management|
A - Visual check
Visual Management N
- Use of visual check|
1l1]1 1 31|11 1|1 1 1

- Human resources management
- Multifunction of teams

- Teamwork|

- Teamwork and participation|
- Autonomous working groups
- Use of the people
- Workforce versatility|

- Train exceptional individuals and teams
- Team Leader|

Team Management

2 6|7|8 1 1

l23]16[13]11]11]10[10]10] o sls|s|7[7]7]7]s[s][s]s[s][s][a]a]a

Table 3. Main contributions concerning Lean Management, since 2010.
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1ISO 9001

ISO or International Organization for Standardization is an organization that allows companies
and businesses to be certified through a collection of standards. This certification applies to the
fields of Quality and/or Environment (standards in the 9000 and 14000 series) and allows the
enhancement of continuous improvement in the organizational process. This certification is subject
to an audit by certification bodies. In addition, it allows the organizations to communicate
positively with the relevant parties (customers, suppliers, operators, etc.).

In comparison, for Lean Management, fewer contributions deal with the implementation of ISO
standards in a firm. Most of these contributions describe applications in a country or in an industrial
field (Stalhane, 2006; Turk, 2006; Din et al., 2011; Priede, 2012). For example, the article proposed
by Yuan-Han and Anand (2014), considers the application of ISO standards in a hospital
department.

This paper deals with ISO 9001 standard, even if propositions are applicable with ISO standards
in general.

One breaking point with 1ISO 9001 models is that the first version of the standards required a lot
of documentation and, from that moment on, quality was understood to be a huge documentation
system burdened with a high level of bureaucracy and essentially non-operational for workers.
The post ISO 9001: 2000 standards were more process-oriented than the earlier versions and
required fewer documents. However, for the firms that followed the older version, it was very
difficult to lay out all the documentation work and optimize it (Liker, 2004).

Even if it is a common misconception at many levels for old school managers, the documentation
nightmare myth of 1ISO 9001 remains present in some sectors. Many companies that are 1ISO 9001
certified have actually over-documented and created cumbersome Quality Documentation
Systems that provide little value and for which they have no controls in place to avoid them
becoming even bigger (Micklewright, 2010).

The purpose of this research is to contribute to a better understanding of the ISO 9001
requirements, which is the key to an effective QMS as put forward by Wilson (1998) who
advocates keeping the documentation simple and easy to use.

Lean Management and 1SO 9001

Examining the similarities and differences between Lean Management and ISO 9001 highlights a
close relationship, which raises a key question about their potential linkage: if both Quality
Management System and Lean Management are complementary and mutually reinforcing, why
are they not used as an integrated combination? To tackle this issue and fill an existing gap in the
literature regarding their association, Micklewright, founder of "Quality Quest Inc", wrote a
reference book entitled "Lean 1ISO 9001" published in 2010 (Micklewright, 2010) dealing with the
practice of applying Lean management into ISO 9001-based Quality Management System (QMS).
He claims there is an irony in the fact that QMS and Lean are both intended to improve the
production processes of the firm whereas, in reality, they are two parallel systems and governance
structures driven by two different departments, resulting in wasted resources because they are not
properly aligned.

According to Micklewright, the waste involved in having multiple systems serving the same
purpose can be enormous, and this lack of organizational synergy could be the source of the rupture
between the two approaches. Actually, he considers that Lean and Quality Managers in top
management should work together to understand and eliminate the redundancies in the two
systems. Deploying this strategic plan, which organizes the company into value streams, is the



only efficient way to merge Lean practices into a QMS thus making both systems more effective
and in accordance with the spirit of both Lean and ISO 9001. However, he does not describe in
detail which tools or methods should be applied. He only used the 5S method to reduce the
documentary system in a QMS. Another key point is the fact that Micklewright’s approach deals
with an existing QMS whereas it would be more effective to directly set up a Lean QMS before
starting the certification process. When operating independently, Lean processes can indeed create
a fragmented business approach that damages the company's core quality process. It is certainly
better to use the six fundamental concepts of Lean Management analyzed in the Lean Management
section when an organization begins to implement ISO, than try to create a Lean Quality
Management System (LQMS) with an existing QMS. Actually, it is smarter and faster to build a
management system from scratch rather than to patch up a corrupted existing system under the
umbrella of Lean Management. Otherwise, the Lean System can get out of hand and become an
entity in its own right like a stand-alone satellite system. Furthermore, Micklewright identifies
documentary entropy in his analysis, which rarely generates value. This entropy is often presented
in publications as an obstacle to the implementation of 1ISO 9001 (Liker, 2004; Ballé and
Beauvallet, 2013).

In addition, there has been a recent attempt to define a guideline integrating 1ISO 9001 and Lean
thinking (FDX 50-819, 2011). FDX 50-819, is a French document of about forty pages, which
seeks to cross-reference the 1ISO 9001 requirements with Lean principles and tools such as value
stream mapping, Jidoka, 5S, etc. The primary purpose of this document is to highlight the most
appropriate tools in Lean for a complimentary interaction with each clause of the 1ISO 9001
standard. Therefore, quality managers and consultants can use this guideline for an application of
Lean thinking within a QMS in order to investigate the impact on documentation. Objectively,
these recommendations do not propose a practical documentary model, compatible with ISO 9001.
It is more about the synchronization of Lean tools with ISO clauses, or requirements. This
approach follows Chiarini’s recommendations (Chiarini, 2011) because the author proposes
operational tools in order to synchronize the ISO 9001 clauses with the operational tools stemming
from Lean thinking.

Blecken et al. (2011) proposed also to put the Lean Management and the 1SO 9001 standard in
synergy. The authors propose a "toolbox™ that synchronizes Lean tools, ISO clauses and a
company’s processes. Unfortunately, it seems that the synchronization is conducted in a very
macroscopic way and does not directly affect the documentary structure.

As a result, after this bibliographic study of existing knowledge about valuable synergies between
ISO 9000 and Lean, it appears that the above-mentioned methods propose a simplification of the
already existing management system. Actually, their common features include a comparative
perspective of the normative clauses with an immediate application of Lean tools.

This way of working may be ideal for companies only concerned with short-term benefits. In this
case, such firms are looking for 1ISO 9001 certification just to satisfy specific customers who state
they will only do business with partners that are certified as ISO 9001 compliant. In other words,
these organizations only seek to obtain a piece of paper (the ISO certificate) by any means because
they are only interested in their immediate gains and do not embrace the concept of customer
satisfaction as the ultimate goal of a QMS. Focusing only on the short-term gain, they then
specifically apply the principles of Lean as a layered method without any deep and sustainable
improvement.

It can be assumed that the main issue with this sequential approach, which is extremely expensive,
is that it ignores the long-term benefits. It is worth noticing that works have not been identified
which suggest directly applying the Lean concepts to the analysis of a standard.



For this reason, the "Lean Normalization™ methodology, which naturally leads to the so-called
Lean Quality Management System (LQMS) is being proposed. It is worth noticing that his topic
has never been dealt with in the full range of publications analyzed.

Lean Normalization

In order to improve the implementation of an 1SO standard, in synergy with Lean thinking, the
application of the "Lean Normalization" methodology is proposed in this research paper. This
involves a modelling phase and an implementation phase in the section assigned to the application.
This research was initiated over 4 years as part of a PhD thesis and some communications have
already been presented (Bacoup et al., 2014; Bacoup et al., 2015a; Bacoup et al., 2015b).

This modelling phase includes six steps adapted from the analyzed Lean Management concepts. It
is about a continuous and parallel process and not a sequential one, especially for the last three
steps. "Lean Normalization™ will be applied to the 1ISO 9001 standard.

The proposed methodology, which integrates Lean thinking, enables each firm to develop, firstly,
the minimum amount of documentation needed in order to demonstrate the effective planning, and
secondly setup and control its processes and their continuous improvement (design of the
continuous improvement process) so that the QMS is as efficient as possible. This subject will be
dealt with by applying the six key Lean concepts identified in section 2. These six concepts
correspond to the six steps of the "Lean Normalization"” process. The "Lean Normalization" leads
to an integrated and agile QMS called Lean QMS:

e Elimination of waste: A01 - Documentary Muda. The purpose of this step is to identify the
right level of documentation and the exact number of documents required by the 1SO 9001
standard (One quality Manual, three procedures and twenty-three records for the 2015
version).

o Just-In-Time: A02 — Right Documents. The aim of this step is to match the requirements of
the ISO 9001 standard with the existing documentation issued from the organization of the
firm.

e Continuous improvement: A03 - Design of the Continuous Improvement Process. It
describes the management of processes involving the executive committee and scorecards
to control the improvement process.

o Perfect Quality: AO4 - Due Quality. The Due Quality represents the opportunity to apply
all the basic principles related to this concept to improve the quality of the organization
and product/service.

o Visual Management: A05 - Visual Communication. This step allows the communication of
the LQMS to all the employees in the firm using a visual scorecard.

e Human Resources Management: A06 - LQMS Animation.

Figure 2 provides a top-down hierarchical model with three levels of this methodology. The upper
level (level 1) corresponds to the overall process of "Lean Normalization". Level two details the
six Lean concepts codified AO1 to A06. Then on level 3 each concept is broken down to illustrate
its model consisting of activities, inputs, outputs, constraints and support means.
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Figure 2. The overall "Lean Normalization™ hierarchical model

To build the six-step model, the SADT (Structured Analysis and Design Technique) formalism is
used (Marca and McGowan, 1988; Waldner, 1992; IDEFO0, 1993). SADT is a top-down, structured
approach originally allowing the description of information systems development. The graphics
formalism permits the modeling of task decomposition and interaction between processes. SADT
is also used to model production or service processes, or to structure, for example, risk analysis
(Piatyszek and Karagiannis, 2012).

Five features represent each task, activity or process described (Figure 3):

o Activities or sub-activities (called Axxx) that make up the step.

e Input elements (called Ixxx.x) requisite to perform the activity.

o Constraints (called Cxxx.x) identified for the activity. A constraint controls the
achievement of the activity.

o Means or resources (called Mxxx.x) necessary for the achievement of the activity.

e Output elements (called Oxxx.x) generated by the activity. An output element can be used
as an input, constraint or means for other activities.

Cxxx.X

l Constraint

IXXX. X —> Axxx —> OXXX.X
Input Activity/Process | Output

Figure 3. SADT Formalism

Figure 4 clarifies the numbering system used for each feature of the SADT formalism.
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Figure 4. SADT numbering system

In this section, a six-step model is detailed and built at level three of the hierarchical structure, for
all six concepts as well as practical examples performed in a company or organization. This model
is generic enough to be applied to other 1ISO standards.

Step 1: The Documentary Muda

Based on the SADT formalism, Figure 5 shows the model for this step, which summarizes the
main activities, inputs, outputs, targets and support tools.

A01 - Documentary Muda (Issued from I1SO Standards)

C011.1: Standard C012.1:
Contents Presence
@ of the C012.2:
Verb Standard
A011: Read and 0011.1: «Shall»  Constraints
101.1: | identify the | - Manual 3 3 001.1: IS0 9001
Standards documentary - Procedures : - Documentary
saalle - Records A012: Identify the Requirements:
poody —>  documentary  —>- 1Manual
ﬁ requirements - 6 Procedures
MO011.1: - 19 Records

Documentary
Structuration

Figure 5. The "Documentary Muda"

The model consists of two main activities, which are the reading and identification of the
documentary typology (A011) and the identification of document requirements (A012).

Definition: Analysis of the documents required by a standard (including structuration, typology
and number).

Inputs: Only use the standard and nothing else.

Outputs: Identify the exact number and the typology of the necessary documents.

Target: "Documentary Muda™ involves the analysis of the precise nature of the documentary
requirements necessary in the standard. In this example with 1ISO 9001, there is one quality manual,
six procedures, and 19 records.

Tools: An Excel file is used to collect the number and the typology of the compulsory documents
and analyze the requirements of the standard.

If the model is directly applied to the ISO standard, it can be produced as shown in Figure 6: A
Quality Manual, 6 procedures (Documentation Management, Record Management, Audit
Management, Non-Conformity Management, Corrective action, and preventive action) and 19

10



records. The 6 procedures can be compiled into three procedures such as: management of
documentation and records, management of audits and management of continuous improvement
(including non-conformities, corrective and preventive actions). For the nineteen records, the
following documents were identified: management review, human resources, process record,
contract review, five records for the conception management, supplier evaluation, specific
processes, traceability, customer privacy, calibration records, audit records, process survey, non-
conformity, corrective action, and preventive action. Some records can be compiled and not
included in the certification such as conception management, because the organization does not
deal with a specific product/service. At the end of this step, twelve records are obtained which are
necessary for the certification.

Quality Manual (Doc-QM)

LEAN QUALITY MANAGEMENT SYSTEM
SRR~~~ - =~ === =———— === mmm= N The procedures of the Company

MANAGEMENT QUALITY

- Documentary Control

g
2 z
[ [} - Management progress, attached to this
§ E g Manual
oS @ -
=zt E MARKETING EXECUTION E The manadgey:ne.nt rewe\;\t is cond:cted onFe
g % SERVICE DELIVERY o ayearan 1l glnput and output dataare in
[sR=4 g conformity with 1ISO 9001,
E & o The annual abjectives of processes are
3] g established.
3 .
& NP e ON accounTinG e
Presentation & Policy L ! Application Domain/Exclusions

This Quality Manual applies to all firm
activities, and meets the requirements of
1SO 9001.

The firm excluded the following chapter:
7.6: no measuring instrument

Quality Targets

1. Customer focus

2. Improve customer satisfaction (Development axis)

3. Control and optimize results and processes (Performance axis)
by doing the service spirit, an engine for progress.

Identity Cards of Processes
(OBJECTIVES/ w;l'TE:CAHONS PERFORMANCE
PUPOSE PROCESSES INDICATORS
MARKETING
ACCOUNTING
- MANAGEMENT
Management Commitment

QUALITY

DATA SAVING

Figure 6. A quality manual in a poster format

Step 2: The Right Documents

The model for this step is shown in Figure 7, summarizes the main activities, inputs, outputs,
targets and support tools for the Right Documents.

A02 — Right Documents (Company Organization)

___________________________________________________________________

C022.1: Normative,

1 ]
1 ]
! 001.1: IS0 9001 | 002.1:QMS
[ 1t
102.1: ! Documentary Requirements Statutory & legal | Adapted to the
1 Requirements ]
Company [ ‘ i Company:
Context: H A021: M i+ Single page
i : Match - Non- —
* Organization | FesnfEmans OgZ:tl_.l..Nc;n A022: Optimize i Quality Manual
Chart —i——) ii ‘ Dofurl'\:r!:\iary The ——> * 3 Procedures
. wi ompan . T P
J[;’b o Cont ‘t; y system Documentation | | X' Optimized
escription 1 oniex ‘.‘ | Records
* Existing [ | according to the
Standards i M021.1: Existing Documentation M022.1: Mechanisms of | needs of the
! of the Company (Standards, Documentary Contractions i Company
i Records) authorized by ISO (Notes) |
]

Figure 7. The "Right Documents”
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The model consists of two main activities called "A021: Match Requirements with Company
context” and "A022: Optimize the Documentation”.

Definition: Coherence of the normative requirements with the existing organization of the
company.

Inputs: All sorts of supporting documents inherent to the description of the company are used
(organization chart, job descriptions, existing standards, etc.). In some cases, there is no record of
the description, and it is necessary to proceed by questioning the company’s employees (interviews
with key employees and management).

Outputs: The Company’s documentary system is in accordance with the standard and describes
the company’s organization.

Target: This step allows the documentary system to be designed, starting with the analysis of
"mudas”, the company’s organization as well as its own existing documentation system. The
objective for the organization wishing to be certified is to produce "just the right quantity" in terms
of documentation.

Tools: The documentation of the company is matched with the documentary requirements of the
standard.

This step enables to match the ISO 9001 requirements with the reality of the organization of the
firm. We use, or create if necessary, the organizational charts and any process mapping documents
in order to identify the company’s own documents.

To do this step successfully, it is necessary to identify the processes within the firm and to match
them with the corresponding ISO processes. The SIPOC card (Supplier, Inputs, Processes,
Outputs, Customer), shown in Figure 8, can help with identifying the process and all appropriate
data (e.g. records, notes, databases, ...) necessary to implement the QMS in the organization.

SIPOC

Owner Target Interactions betwen Processes

Inputs Processes Outputs
s o
9 g
o o
> 2
@) @)

System Measures Risks Management
Ref : PriM/02-VO

Figure 8. The SIPOC card

The priority is to identify the company’s own inputs and outputs and match them with the analysis
of the Right Documents. During this step, the whole documentary QMS is optimized and is made
compatible with the standard’s requirements for the documentary system. The documentary QMS
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is transformed into a Management Lean System (MLS). The next steps of the proposed model will
affect the management of the operational aspects.

Step 3: Design of the Continuous Improvement Process

Figure 9 shows the model designed for this step. It summarizes the main activities, inputs, outputs,
targets and support tools of continuous improvement process design.

C022.1:
Normative,

002.1: QMS ! | statutory & Legal C03.1: ;ustomers
adapted tothe ! Requirements Requirements
Company: E 1 003.1:
: ! .
* Single page @ 0031.1: {_} @ i Operational
Quality Manuali A031: - A032: . A033: 1 QMS:
ap d Processes 0032.1: !+ Operational
* 3 Procedures M r I i
. "’ Optimized easure _)Performance_) Assess _)Improyemeri) mprove L scorecards
i the Measurement the Actions the
Records . * Records of the
according to Process | ViaScorecards |process Process | | Action Plan
the needs of @ E 3 % * Audit Forecast

the Company | X . X
MO03.1: Steering Committee associated to

Hoshin & Kaizen Methods

Figure 9. The-"Des_ign of the Eontiﬁuous_lmprovement Process"

The model consists of three main activities (A031, A032 and A033) which respectively consist of,
measuring the process, assessing the process and improving the process.

Definition: Implementation of optimized processes by applying the Kaizen and Hoshin methods,
supervised by a Steering Committee.

Inputs: The optimized documentation of the company.

Outputs: An operational QMS with the proof (using records) of the beginning of the Continuous
Improvement Process.

Target: "The continuous improvement™ of the processes needs to go through an analysis of the
requirements of ISO 9001 by performing a mapping of all processes. Actually, it is not the
company, which identifies its own processes. Indeed, ISO 9001 standard proposes, in its latest
version, ten processes.

A steering committee is formed to improve the whole process-based organization by applying the
Hoshin and Kaizen methods.

Tools: Supplier Inputs Process Outputs Customer (SIPOC), Continuous improvement tools
allowing the steering committee to decide on relevant actions, scorecards.

To improve this step, it is important to raise the executive committee's awareness of the importance
of process improvement using scorecards and process committees. In ISO standards (9001, 14001
and upcoming 45001), this item is called HLS, which stands for: High Level System (a unified
structure, which enhances the compatibility of the different standards to smooth their integration
into a unique management system). All the processes need a target, which in turn, needs to be
reviewed at regular intervals (every one to six months). Otherwise, it may lead to distortions of the
objective.

The role of a process committee is to check the pace of the process with its manager at a pre-
defined frequency. It enables the organization to avoid drifting from the process target. In case of
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poor results, the process committee can decide to introduce an action plan with a root cause
analysis to match the process outputs with the target.

An organizational audit is possible during this period, because it enables some non-conformities
with the ISO requirements to be avoided. It is important to notice that for firms that apply "Lean
Normalization", the classical organizational audit does not permit to improve the organization. For
this reason, a new audit model called the "organizational stress test" was proposed in a previous
paper (Bacoup et al., 2015b): a five-step tool, which simulates hypothetical scenarios in a given
company to check how its QMS reacts under unfavorable conditions in order to maintain a certain
level of effectiveness.

Step 4: Due Quality

Figure 10 shows the model designed for this step. It summarizes the main activities, inputs,
outputs, targets and support tools of Due Quality.

A04: Due Quality

| :
1
002.1: QMIS OOtZ‘lt.théﬂS Adapted i
adapted to the o the Lompany :
Company: @ 004.1:
* Single page AO‘_II_' ‘Stl"dy”the A042: Implement Satisfaction of
Quality Manual possibility of “Lean 0041.1: the “Lean the Partners:
* 3 Procedures 4 Management > Feasibility—> ” Users
= “x” Optimized Tools” Study Management « Salaries
. Tools .
Record.s Imp!ementatton Shareholders
according to {_} ﬁ ﬁ 1« Customers
th dsof 1!
eneedso M042.1; M042.2; “Lean
the Company MO041.1: . m
X . Firm Strategy Management
Diagnostic Tools Tools
003.1: Operational QMS

Figure 10. The "Due Quality"

The model consists of two main activities (A041 and A042) which respectively consist of, studying
the possibility of implementing Lean Management tools and the implementation of such tools.

Definition: Improvement of quality using Lean Management tools.

Inputs: The adjusted and operational QMS.

Outputs: Satisfaction of the partners (users, employees, customers, suppliers, shareholders...)
regarding the quality level of the firm.

Target: The due quality, or "Jidoka of the processes” is implemented through the animation of
processes by assigning clearly identified actors. Their function consists in implementing the
necessary actions (organizational or operational) to reach objectives fixed by the organization’s
management. The actions can be modeled to establish a performance improvement plan. An
important point is the fact that, at this step, all the Lean Management tools are compatible with the
QMS.

Tools: It is possible to use tools such as audit (or preferably, the organizational stress test as
mentioned previously), and particularly all the Lean Management tools such as 5S, 6 Sigma, etc.
to improve the company's performance.

It should be noted that this step is operational and allows the use of all the Lean tools for the quality
of the Process/Product tandem. Therefore, at this step, the QMS is a real MLS and begins to be
fully compatible with all the Lean tools without any side effects (principally no fragmentation
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between LM and QMS, which leads to unplanned additional work and documentation) which
could affect the integrity of the QMS and negatively influence the effectiveness of the QMS
organization. This kind of detrimental fragmentation occurs when the new Lean initiatives are not
a part of the management review process or when the eagerness to introduce Lean Management
leads companies to assign exclusive priority to its implementation, which results in unintentionally
abandoning their QMS. As explained previously, our fully integrated approach imposes rules to
avoid this disconnection.

Some easy-to-use tools such as 5S method, CEDAC (Cause Effect Diagram with Addition of
Cards), or some more complex tools such as Statistical Process Control (SPC), Design Of
Experiments (Taguchi designs) and 6 Sigma can be used for the "due quality" step.

It is important to emphasize that the Lean tools used in this step positively influence the QMS.
They do not introduce any additional risk (possible deletion, after a lean practice, of a record
defined as essential by the ISO standard) to obtaining the required ISO certification. Indeed, the
QMS is fully compatible with the Lean tools and it deals with all the requirements of the 1ISO 9001
standard.

Step 5: The Visual Communication

Figure 11 shows the model for this step. It summarizes the main activities, inputs, outputs, targets
and support tools of Visual Communication.

AO05: Visual Communication

I
1
1
002.1: QMS 002.1: QMS Adapted |
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Company: @
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the needs of MOS1.1: Visual 0061.1: Task
the Company C _ |stga force Trained to
ommunication
: Tools th.e QMS
003.1: Operational QMS Animation

Figure 11. The "Visual Communication”

The model consists of two main activities, A051 and A052, which respectively consist of, defining
and implementing a communication panel and animation of the communication panel.

Definition: Communication at all levels of the company using points of visual information.
Inputs: The QMS is adapted and operational.

Outputs: All the human resources in the company understand the QMS.

Target: The “Visual Communication” of the organizational system is interpreted using a
simplified review of quality documents in the firm, where all the contributors find just what they
need in order to comply with the operational requirements of the standard.

Tools: All classical tools of visual communication, such as visual report system, scorecards, etc.

Figure 12 shows a significant simplification of QMS documentation. A poster format represents
the Quality manual (a), a scorecard the improvement of the process (b), and the non-conformity
procedure with its corresponding zone (c). The visual QMS is adequate for the operator and
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abundant for a QMS audit. The operators do not need to learn a flow of specific information to
satisfy the auditors, they only have to know where it is located and to show the ISO auditor the
visual QMS in order to give a form of proof.

Figure 12. A visual QMS

Step 6: People Management/LQMS Animation

Figure 13 illustrates the model for this step. It summarizes the main activities, inputs, outputs,
targets and support tools of People Management and LQMS Animation.

A06: QMS Animation (People Management)
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Internal Audit &
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Figure 13. The "QMS Animation”

The model consists of two main activities: A061, which consists of the training of internal human
resources and A062, which consists of making all the collaborators aware of the QMS.

Definition: Animation of the LQMS by a dedicated human resource.
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Inputs: The LQMS is adjusted and operational.

Outputs: A single internal human resource is able to manage the LQMS. The collaborators
understand and hold the LQMS.

Target: The "LQMS Animation™ ensures the versatility of the contributors, and the management
of the audit maintains the different levels of the standard’s requirements (managerial,
organizational and operational). The system can then manage itself. It then does not require more
than a documentary update of the records, and an official appointment of a contributor to hold a
quality management position is not strictly needed in practice.

Tools: Use the audit (or organizational stress test), training, and coaching.

One important issue is the training of the QMS manager, because he/she must be able to manage
and report on the QMS. It depends on the size of the factory but for small organizations (less than
20 people), the QMS manager can have another function in the organization, like human resources
or financial manager. The QMS is a full LQMS and does not require a long period of availability
in order to be managed. Actually, this model is Lean in all its forms because it does not need a
specific resource to manage it. Indeed, the system is "Lean" even at the management level: it no
longer requires an assigned manager; the manager of another department can control the QMS (i.e.
Human Resources Manager). In very small firms, it is even possible to outsource the QMS function
to an external expert, one or two days per month.

An application in a company

The proposed methodology of "Lean Normalization” for QMS (LQMS) was applied in the
company PBCA, which is a one-person independent business, created in 2005. The current staff
of the company is composed of one permanent manager (Freelancer) but involves a network of ten
freelance consultants. This French firm specializes in QSE consulting/training and methods in
Lean Management for all types of businesses (from small and medium sized companies to
multinational groups). The principal motivation of PBCA was to self-apply the solutions it
recommended to its customers in order to generate more credibility for the LQMS approach.

To assess the reproducibility of the ongoing research studies, an independent group of four students
completing a Bachelor's Degree in Quality Management rigorously conducted the implementation
of the LQMS. These students were trained in the application of this methodology during their
university studies.

Based on the six-step model, the implementation process of the LQMS is described using the
following ten deadlines:

e A0l - Documentary Muda:
(1) Implementation of the draft manual with an organizational chart, job descriptions and
process mapping (in SIPOC form), identification of measurement tools.
(2)  Implementation of procedures for documentary management and audit management.
(3) Implementation of the procedure for corrective and preventive actions as well as for non-
conformities, and customer satisfaction surveys.
e AQ2 - Right Documents:
(4)  Establishment of organized Records Management Standards (nineteen) developed jointly
with the Senior Management.
e AO3 - Design of the Continuous Improvement Process:
(5)  Kickoff of the implementation of quality assurance by all members of staff, carrying out
the first quality diagnostic.
(6) Implementation of the QMS steering committees: Steering committee of the processes
and management review, first record of these two authorities.
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(7)

(8)
(9)

Implementation of the files for permanent improvement and quality monitoring.
e A04 - Due Quality:

First internal audit.

Second management review, updated by the records and the files of the QMS.
e AO5 - Visual Communication (establishment of the scorecard and steering indicators).
e A06 - QMS Animation:

(10) End of non-conformity audit.

In the first step, the Quality Manual is limited to a single page and includes the SIPOC form (Figure
6). Then, the procedure of documentation management (including records) and progress
management (including non-conformity and action) are included in the same document (Figure
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Figure 14. The quality procedure in a single page

For the second step, only ten records are effective for this Lean QMS:

Continuous data base,

Customer satisfaction survey,
Perusal of the satisfaction survey,

Invoices,

Quality forecast,
Internal audit report,
Management review,
Scorecard,

Quality Manual,
Documentary listing.

All the subsequent steps enable the improvement of the LQMS and the measurable results are:

Total satisfaction of all the customers,
No complaints from customers for two years,
No major non-conformity during the internal audit and the certification audit.
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In July 2015, the firm PBCA was certified by AB certification with an LQMS documentation
system that was twenty pages long and contained a fully documented continuous improvement
process.

In order to achieve the required goal of ISO 9001 certification, the implementation process delay
was only ten working days (approximately at a cost of 10,000 dollars). One of the biggest
advantages was that the implementation cost for PBCA was typically lower than usual because the
students carrying out the project were not paid so that specific spending only included the
certification audit fees (approximately 2,000 dollars). In the case of traditional certification
programs, the cost of the certification would have been greater (approximately five times) because
the relevant completion timeframe would have been longer (usually, it requires about 40 to 50
business days).

A twenty-page document describes the LQMS (one quality manual, six procedures and about
twenty records) while a traditional implementation would have needed a much bigger, more
detailed document. The LQMS does not require any improvement and is able to be managed with
no specifically attributed human resource.

Since obtaining this certification, PBCA has noticed an increase of 20% in business and the
customer satisfaction survey indicates a regular increase of 5% in customer satisfaction every year.
Therefore, from the outcome of this investigation it is possible to conclude that the results of this
research are quite convincing.

Conclusion

Following a thorough literature review of the concepts of Lean Management and the I1SO standard,
certain important concepts of Lean manufacturing (such as just-in-time, elimination of waste,
continuous improvement, perfect quality, visual management, and human resources management)
were merged with the ISO 9001 standard in a structured and organized methodology.

The so-called "Lean Normalization™ of a Quality Management System (LQMS) thus allows a
standard to be implemented quickly, in an effective way and, with just the right level of
documentation. This methodology is entirely compatible with 1SO standards or ISO/TS 16949 (an
ISO 9001-based technical specification published in June 1999 aiming at the development of a
QMS in the automotive industry) or AS standards (AS 9100 is a widely adopted and standardized
QMS for the aerospace industry).

Furthermore, the new versions of the ISO standards (ISO 9001 and I1SO 14001), released in
September 2015, are also compatible with this proposal. It is designed to avoid classifying too
many documents in processes, procedures and records, but also in the new concept entitled
"documented information” defined as the meaningful data that is required to be controlled and
maintained by the organization. Any standard can thus benefit from this research work in order to
reduce drastically the quantity of right documents.

Therefore, this paper is a contribution to the ongoing research on combining Lean and ISO 9001-
based Quality Management System:

e by proposing a methodology that aims to bridge the existing gap in the literature concerning
the interrelationship between Lean philosophy and a management standard such as 1SO
9001,

e by applying this methodology using the most common tools of Lean Management to
various companies.

This methodology has been already applied to about ten known companies, not foreseen in this
research project (ATD Group, Dalkia Group, Coupery & Masson, ACCEL, M20OCity, ERVOR,
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IUT Cergy-Pontoise, etc.) that have benefited from the results of this specific research studies. All
these firms have successfully achieved 1SO 9001 certification in a very short time by respecting a
ten-deadline implementation. Ten consulting days were sufficient to achieve successfully an initial
certification audit whereas usually consulting firms propose a support towards certification of
several months.

Definitely, as beneficial results were obtained when applying in companies, it is expected that this
work could be very useful to operating managers because the objective of this methodology is to
simplify and limit the documents without jeopardizing the achievement of certification.

The advantage of this methodology, besides its rapid implementation is that the impacts on the
processes of the company are "visible” (performance indicators reach the expected goals). Indeed,
all the companies that have used this methodology have produced significant benefits growth (the
net sale increases) and have noticed an increase in customer satisfaction.
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