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This study explores best practice for workplace organization according to Lean 5S princi-
ples. The case company of this study has launched a Lean management initiative in order
to prepare for an increasingly volatile operational environment. To kick-off the implementa-
tion of Lean methods, 5S, a tool for systematic workplace organization has been selected
as the first Lean tool to be introduced throughout the organization. The challenges in the
first phase of implementation have indicated that there exists a need for standard work

procedures and instructions to make the implementation proceed more efficiently.

The outcome of this study is a detailed 5S implementation guideline. The guideline sup-
ports the 5S implementation and ensures a harmonized and standard approach in all are-
as of the case company. The standardized documentation helps to reduce the time and
effort needed to make 5S part of the daily routines for improving the organization, efficien-
cy and safety of the work areas. The outcome can be utilized immediately in following
phases of the 5S implementation as a supporting document, thus providing immediate
support for the case company.

Finally, recommendations for next steps to be considered in the next phases of 5S imple-
mentation are provided based on the findings of this thesis.
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1 Introduction

Modern business environment is changing at an accelerating speed. It forces manufac-
turing companies to balance between maintaining strategic direction and reacting to
customer requirements, as well as taking into account the megatrends, such as digitali-
zation and urbanization on a global scale. Especially technological advancements are
currently happening at an unseen pace, which is driving companies to adjust both in-
ternally and externally to trends such as virtualization, robotisation and 10T (Internet of
Things) (Sitra, 2016). Additionally, in a survey conducted by the consulting company
PwC, 89% of manufacturing CEOs of the participating companies also identified the
customers and clients as the most influential stakeholders to their companies (PwC,
2016). These constantly increasing market demands and the uncertain economic envi-

ronment are pressing companies to focus on what is truly important.

With the technical development speeding up and the customers being seen as more
important and demanding than ever, the companies are required to be able to adjust
flexibly, recognize value and constantly innovate. In this context, the Lean Manufactur-
ing principles of focusing on customer value, eliminating waste and improving process
flow seem more relevant than ever. During the past years, Lean has been resurfacing

as one of the key management philosophies utilized in various industries.

1.1 Business Context

The case company of this thesis produces, sells and handles the marketing of food
products and its by-products for a variety of industrial and retail customers. The case
company has operations in two production sites in Finland and belongs to a European
group with operations across Europe and a total of ca. 3300 employees. The case
company in Finland employs approximately 280 persons and produced a turnover of

ca. 143 million euros in fiscal year 2016-2017.

1.2 Business Challenge, Objective and Outcome

The case company’s industry in Finland is undergoing a major change in its operating
environment. The radical change in legislation of the industry, effective from 1 October

2017, means that also the Finnish industry is expected to face increasing competition
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in all segments. Due to increasing profitability pressure, new and updated management
processes are required in the production functions with a strong focus on customer
value and efficiency. In order to prepare for this significant market change, a new strat-
egy for the Finnish operations was established during end of 2016. As a part of the
revised company strategy, a Lean implementation throughout the Finnish operations
has been set as one of the initiatives to drive a cultural change towards a sustainably
profitable business. To kick-off the lean implementation, 5S has been selected as a
pilot project to ignite the cultural change via concrete involvement of the employees in
all organizational levels of the case company. Time and effort has been invested in
creating the structure to support and sustain the Lean implementation. For the 5S an
implementation project for has been launched and a roadmap has been created. First
areas have been selected as pilot areas to test the concept, gain experience and col-
lect feedback from the selected approach before extending the implementation into
other areas. Based on the initial experiences, the progress made in the first 5S areas
has been unsatisfactory and too slow. The first comments from first phase of imple-
mentation suggest that a need exists for clear instructions and common guidelines in

order to move forward in a more efficient and harmonized manner.

Accordingly, the objective of this study is to create a detailed implementation guideline
for 5S in the case company. Thus, the outcome of this study is an implementation
guideline for the 5S in the case company. The implementation guideline is co-created
together with key responsible persons from the areas involved in the first implementa-
tion phase and finally validated together with the site management.

1.3 Ouitline of the Thesis

In this study, building of the implementation guideline starts by mapping the current
state of the first phase of 5S implementation already carried out in select pilot areas in
the case company. An analysis of the first implementation phase is done in order to
identify the key strengths and areas for improvement in the current approach. The im-
provement areas and strengths are identified and formulated into the basis of the pro-
posed implementation guideline, which is co-created together with key persons in the
production and packaging areas. Based on the feedback from the responsible persons
the first proposal for 5S Implementation Guideline is created. The Guideline is then
presented to case company site management and based on their feedback adjusted

into the final guideline for 5S implementation. The validated 5S implementation guide-
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line is then used as support in implementing the 5S in a harmonized and efficient man-

ner throughout the Finnish operations.

In order to maintain control and focus of the resources at hand onto a realistic project,
the scope of this thesis is limited to the creation of the management approved imple-
mentation guideline. The actual implementation and management execution will not be

a part of the scope of the Master’s thesis.

This study is written in seven sections. Section 1 gives the Introduction to the study.
Section 2 describes the method and material used in this study. Section 3 discusses
the results of the current state analysis about the current state of the first phase of 5S
implementation in the case company. Section 4 discusses the existing knowledge con-
cerning Lean 58S, relevant topics in change management and best practice in 5S im-
plementation projects combining these into the conceptual framework of this study.
Section 5 presents the proposal for a 5S implementation guideline for the case compa-
ny, and Section 6 describes the validation process from management for the 5S guide-
line. Finally section 7 the presents the conclusions, discusses the proposals for next

steps in the case company and finalizes thesis evaluation.
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2 Method and Material

This section introduces the method and material used in this thesis. The research ap-
proach and research design sections introduce the structure and logic upon which the

study is built. After this the data collection and analysis methods are described.

2.1 Research Approach

The research approach utilized in this thesis is action research. Blichfeldt & Andersen
(2006) have described the general nature of action research in the following way.

Action research project begins mostly with the issues and concerns within
some practical situation, with which the action researcher interacts.
(Blichfeldt & Andersen, 2006)

A key component in distinguishing action research from other research approaches,
such as case study, is the deliberately active and involving role of the researcher.
(McKay & Marshall, 2001, 49. Cited in: Blichfeldt & Andersen, 2006). Thus, action re-
search can be seen as a research approach where the researcher holds a duplicate
role, both as an investigator and member of the studied organization. Action research
can generally be defined by the following three broad characteristics): (a) “Research in
action, rather than research about action, (b) a collaborative democratic partnership,
and (c) a sequence of events and an approach to problem solving” (Coghlan & Bran-
nick, 2014: 6).

These three main characteristics define the foundation of action research also in this
study. The first key characteristic highlights that the goal of action research which is to
improve the studied phenomena or process through participation and simultaneously
build the scientific grounding for the study. This characteristic is one of the key reasons
for selecting action research as the research approach also in this study, as the re-
searcher holds a duplicate role both as researcher and practitioner in planning and
implementing the developed actions. The second key characteristic of action research
emphasizes the role of the members of the studied organization in developing the solu-
tions, which also fits well with the current culture in the case organization and supports
the selected approach. The third characteristic of sequential and cyclic approach to

problem solving sets the action research clearly apart from other research approaches.
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The cyclical sequence of action research is described in Figure 1 below. Figure 1 illus-
trates the cyclical approach of action research for solving the studied problem and im-
proving the status quo through iterative action and research loops (Coghlan & Brannick
2014: 30).

Expertencing
v

Constructing

Taking Action Understanding

.
v Experioncing

Judging  * Planning A

Faking Evaluating Taking Action Action  Understanding

Action Action
A

' & Expodiencing ‘
Judging ¢ ‘ )
Toking X

Taking Action ACHON Ungarstanding
N {

Understanding

Judging

Judging »

Figure 1. The general empirical method in Action research projects (Coghlan & Brannick 2014:
30).

Figure 1 illustrates the cyclical nature of this research approach into both of its aspects,
action and research, which should be considered in a rigorous action research ap-
proach (Blichfeldt 2006).

In this thesis, the research design and consequently the thesis are built on similar prin-
ciples of Action research. The research design built according to the action research

approach is described in the subsection below.

2.2 Research Design

The objective of this thesis is to create a detailed implementation guideline for work-
place organization according to Lean 5S principles. Based on the action research
methodology, the research design of the study is built on the foundation of active col-
laboration with the members of the organization. The research design of the study is

described in Figure 2 below.

N

Helsinki

Metropolia

University of Applied Sciences



Outcome:

+ / - list of

first phase
of 55

Outcome:
Conceptual

Framework (CF)

Thesis Outcome:
Detailed
Implementation
Guideline for 55

Outcome:
Initial proposal for 55
implementation plan

Figure 2. Research design of the study.
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The research design of this study follows the Action research cycle organized into four
logical phases, as shown in Figure 2. In this study the action research loop involves the
following AR phases: (a) constructing, (b) planning action, (c) taking action and (d)
evaluating action, divided into six research design steps.

The first step of the study defines the business challenge, objective, outcome and the
scope of the study in order to provide the background and set the study into general
context. The business challenge presents the business need and urgency for the study.
The objective describes the key target that the study is aiming to accomplish, and the
outcome presents the concrete result the study will provide for the case company as a

solution for the business challenge.

In the second step of the study, the current state of the 5S implementation is analyzed.
The current state is analyzed through data which is collected by interviewing key per-
sonnel from the 5S pilot phase, examining existing internal company documentation
and through observation of the researcher as part of the implementation process.
These data sources represent the first round of data collection (Data 1). As an out-
come, the findings from the Current State Analysis (CSA) are collected and grouped
into a list of key strengths and weaknesses discovered in the first phase of 5S imple-
mentation. Especially the key weaknesses will be further analyzed and categorized
according to their source and criticality. The methods of data collection and analysis
are further introduced in Section 2.3 below.

The third step of the study focuses on search for existing knowledge and best practice
concerning Lean implementation, Lean 5S principles and Change management con-
cepts. The existing knowledge is utilized in planning actions and creating the initial pro-
posal for improving the key weaknesses identified during the CSA phase. As an out-
come of this step, a Conceptual Framework (CF) for 5S implementation is created. The
CF is used as a foundation which supports the action planning and secures that proven
methods and best practice for solving the issues discovered during CSA are consid-

ered as part of building the improvement proposal.

Step four of the study focuses on the planning of the initial actions. The planning of
action is based on the analysis of key findings from the CSA as well as on existing best
practice discovered through the CF. As an outcome the initial proposal for improved 5S
implementation guideline is co-created. The key personnel from production and pack-

aging areas are engaged in providing the second set of data (Data 2) by participating in
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a co-creation workshop. Data 2 collected in the workshop is combined with the obser-
vations of the researcher as part of the process. Data 2 is analyzed and the initial pro-

posal for a 5S implementation guideline is created.

The fifth and final step of the study includes the feedback and validation step, where
Data collection 3 is concluded. In this phase, the co-created initial proposal is present-
ed to the site management of the case company. Based on the feedback, final adjust-
ments are made and the validated 5S implementation guideline is created. Again, key
personnel from the test area and researcher observation are used as the data sources
to ensure valid and triangulated data collection. In this phase, site management is in-
volved as respondent in order to validate the actions taken. As an outcome of step 5, a
final 5S implementation guideline is created based on feedback to the initial proposal

(Data 3) and the action research cycle is completed after evaluating the action taken.

A detailed description of data collection methods is seen as one of the key aspects of a
rigorous research approach (Naslund, Kale & Paulraj, 2010:335). The following section

describes the data collection and analysis methods chosen for this study.

2.3 Data Collection and Analysis

As described earlier in Figure 2, the research design of this study includes three phas-
es of data collection. Data 1 is collected for understanding and analysing the current
state of the pilot 5S implementation approach. Data 2 focuses on collecting ideas for
the proposal building from the relevant participants in the production area and data 3 is
collected to ensure validation of the final proposal. The study was conducted between
January 2017 — April 2017.The interviews for data collection were held in February
2017 and workshops for Data 2 and 3 during March and April 2017.
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Table 1 below shows details of Data 1 collection (for CSA).
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Table 1. Data 1 collection (Analyzing the 5S implementation in pilot areas).

10

# Data type Informant / | Topic, description, rele- | Date and | Document-
role vance length ed as
Data 1 — Current state Analysis of 5S pilot phase
1.1 | One to one | Respondent 1: | Experiences from the pilot Audio Re-
interview Production area in Production. Ac- | 13.2.2017/ cording, Field
Manager countable for the 5S im- | 26 min notes
plementation.
1.2 | One to one | Respondent 2: | Experiences from the pilot Audio Re-
interview Lean Naviga- | area in Production and 1.2.2017, cording, Field
tor packaging areas. Practi- 36 min notes
cal coordination perspec-
tive.
1.3 | One to one | Respondent 3: | Experiences from the pilot Audio Re-
interview Production area in Production area. | 7.2.2017, | cording, Field
foreman Foreman of the employ- | 35 min notes
ees.
1.4 | One to one | Respondent 4. | Experiences from the pilot Audio Re-
interview Shift leader 1, | area in Packaging area. | 15.2.2017 | cording, Field
production Foreman of the employ- |, 31 min notes
ees.
1.5 | One to one | Respondent 5: | Experiences from the pilot 15.2.201 Audio Re-
interview Shift leader 2, | area in Production area. (= <~= | cording, Field
production Member in the 5S pilot. 7,30 min | potes
1.6 | One to one | Respondent 6: | Experiences from the pilot Audio Re-
interview Shift  leader, | area in Production area. 722017 cording, Field
53 min
y
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Table 1 describes the data collection methods and sources used for Data 1 collection

for the current state analysis. As seen from
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Table 1, the study collects primary data from several informants in different levels of the
case company, and examines the problem with different data collection methods in-
cluding interviews, workshops, observation and by scrutinizing the existing company
internal documentation. A brief description of data collection methods is presented be-

low.

In this study, the interviews are conducted as semi-structured, face-to-face interviews.
The interviews are utilized in the first phase of data collection while collecting data for
the current state analysis. The semi-structured character of the interviews is ensured
by a list of interview questions. Each interview in Data collection 1 is conducted with
the same set of theme questions which are designed to cover the main aspects of the
pilot 5S implementation. The discussion during the interview is stored by audio record-
ing and documented with field notes. The respondents represent key personnel from
the 5S pilot phases already executed in production and packaging areas. They were
chosen from different organizational levels to ensure that the current state of the 5S
implementation is approached from several perspectives. The interviews are conducted
in Finnish so that open and broad discussions are enabled and the risk of missing key
elements due to language related issues is avoided. The summary of field notes is later

translated into English.

Data collection 2 focuses on building the proposal for improved 5S Implementation plan
based on the key findings from the CSA and the existing knowledge collected into the
Conceptual framework of the study. In order to support the collaborative approach,
workshops are used for developing the initial proposal. Thus, in this phase the main
method for data collection is workshop-based collaboration with selected key individu-
als who have been working on the 5S pilot areas. As Naslund et al. (2010: 336) sug-
gest, a team-based approach is seen as an especially relevant approach for an action
research project. In this study, the team approach utilizes a combined team of re-
searcher and the experts from the case organization. This approach brings benefits for
both the research and the members of the case organization. It ensures access to in-
formation and data, as well as the possibility to include the tacit knowledge of the em-
ployees. For the case organization members, the combined team approach provides a
chance for practical and theoretical learning as part of the research process. Table 2
presents the data collection PLAN for Data 2, building the proposal for 5S implementa-

tion.
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Table 2. Data 2 Collection (Building proposal for 5S Implementation).
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Data 2 — Building the proposal for 5S implementation

# Data type }Draorltleupants Topic Date Length | Documented as
Co-Creation of
Respondents | 5S implementa- | April 5115 Field notes, au-
2.1 | Workshop 4,7,8 tion guideline 2017 hours dio recording
proposal

In addition, in Data 1-2 collections, other data sources include researcher observation

and existing internal company documentation, which is examined concerning work-

place organization principles and Lean. For the implementing of actions, participant

observations are also done in the field by the researcher as part of the team. This is

done in order to obtain a holistic view of the current practices and background related

to the 5S implementation. The internal documentation analyzed is presented in Table 3

below.

Table 3. Case Company internal documentation.

Company internal documentation
# Data type Partici- Topic, descrip- | Date Length | Docu-
pants / role | tion, relevance ac- mented
cessed as

4.1 | Company Strategy Metrics / targets Feb 1 page | Presen-
documenta- | presenta- for Fiscal year 2017 tation,
tion tion, pro- 2017-18 appen-

duction dix

4.2 | Company Lean 5S introduction Jan 1 page | Presen-
documenta- | toolbox “5S” | slide from group 2017 tation,
tion Lean-function appen-

dix

4.3 | Company Quality Work instruction Jan 2 pag- | Docu-
documenta- | handbook FS-00278 con- 2017 es ment
tion cerning workplace

cleanliness and
hygiene of packag-
ing lines

4.4 | Company 5S Imple- Training material Feb 27 Presen-
documenta- | mentation for 5S 2017. slides | tation,
tion training

material “5S
Koulu-
tusmateri-
aali”

4.5 | Company 5S Imple- Roadmap for 5S Feb 6 slides | Presen-
Documenta- | mentation implementation 2017 tation
tion roadmap

-
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Finally, Data 3 focuses on the validation of the initial proposal as part of the site man-
agement team meeting. The validation is done by presenting the initial proposal to the
site management team and collecting their feedback. The feedback from site manage-
ment is then incorporated into the final proposal of the 5S implementation guideline.
The data collection for data 3 is described in Table 4 below.

!
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Table 4. Data 3 collection (Validating proposal for 5S implementation guideline).

15

Data 3 — Validating proposal for 5S Implementation
- . : Docu-
" Data Participants / | Role in 5S im- Topic | Date |Length |ment-
type title plementation
ed as
Accountable for
SHEQ (Safety,
Head of SHEQ Health, Environ-
ment, Quality)
Accountable for
Site Manager Site level results
(Site 1) and progress of Vali-
5S. dation
Group Production Owner of produc- of ini- April .
31 dis- M i tial 5S 21 30 min Field
' cussio anager lon area guide- 201’7 notes
n Power Plant Owner of Power line
Manager plant area docu-
Investment ment
Not relevant
Manager
Business Con-
troller Not relevant
Packaging Owner of Packag-
Dep. Manager ing area
(Researcher) g

As seen from Table 4, the respondents of the validation phase represent the middle-
management to top management levels of the company. They form the key decision
makers with authority to ensure the 5S implementation moves forward and is allocated

resources.

In this study, qualitative methods for data collection are used. Qualitative data in this
context refers to data collected from interviews, existing company documentation and
the observations of the researcher as part of the action research approach. In each of
the data collection phases triangulation methods are used to ensure the reliability of the
collected data. Both data and methodological triangulation are used to ensure reliability
of the results from the data collection. The analysis of the data in the study is based on
Thematic content analysis of the data collected into field notes, recordings, existing

internal documentation and researcher observation.

The validity and reliability of the study are evaluated later in further detail in Section

7.4, examining the selected methods and their effects.
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The quality of research results is typically measured through two main characteristics

of research quality, such as validity and reliability.

2.4 Validity and Reliability Plan

Validity is generally seen as an examination of whether the evidence provided during
the study is relevant. (Naslund, Kale & Paulraj, 2010: 338). Quinton & Smallbone

(2006) state the following concerning general validity of research:

The really important point about validity for your work is that you must
make clear to whoever is assessing your work that the rigour of your ap-
proach and your thinking about it is transparent. (Quinton & Smallbone
2006: 126)

Validity is often further evaluated through more specific aspects such as internal and
external validity. Internal validity focuses on examining whether the research actually
measured what it intended to measure. The second aspect, external validity assesses
whether the results of the research could be used in other contexts and if so, to what
extent. The aspect of external validity is closely related with generalization and thus the
concepts are treated as synonyms in this context. External validity is seen as very sig-
nificant in quantitative studies, but according to Quinton & Smallbone (2006: 129), the

significance is less relevant or non-existent in a qualitative study.

In this study, the collection of qualitative data is done based on practical experiences of
a small group within the specific company context and culture. Thus, the results of the
study are not suitable for broader generalizations as such. However, the aspect of ex-
ternal validity is considered in the research design when building the research design
and the conceptual framework of the study. The research design follows the logic of
Action research forming a full cycle as described in Figure 2 ensuring internal validity.
The conceptual framework is based on an approach of connecting the issues identified
during the CSA phase with existing knowledge and best practice concerning solving

similar issues in other companies and industries.

Reliability of the research, according to Quinton & Smallbone (2006: 129), can be de-
scribed as an assessment whether the same findings would be obtained if the research
is repeated. In other words, N&slund et al. (2010: 338) define that reliability is to focus
on considering the correctness of the stated evidence. Quinton & Smallbone (2006:

130) present, for example, the following methods for improving the reliability of a study:
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“A) using different data sources, B) using different data collection tools, C) applying

established theory from one area to another”.

In this study, in order to ensure Reliability all the above mentioned techniques are
used. Triangulation of data is executed by utilizing multiple informants on different lev-
els of the organization and different functions as sources for data. Triangulation of data
collection methods is also done by using a variety of methods including interviews,
workshops and observation and by scrutinizing existing company internal documenta-
tion to collect data from different sources. The study collects primary data from several
informants in different levels of the case company organization in order to ensure the
reliability through participant selection. Finally, to ensure the quality of the proposed
solution the research design of this study includes three phases of data collection,
done at different points in time. Moreover, the research design and data collection
methods are presented transparently including field notes and other relevant data, in-
cluded as appendices of this study to ensure an audit trail that ensures that the same

results could be replicated as befits the definition of reliability of research.

In addition to validity and reliability, other research quality criteria can also be ensured,
especially such as logic and relevance. Logic can be defined as a “cause-and-effect
explanation of an action, decision, event, phenomenon, or solution” (Businessdiction-
ary, 2017). Different aspects of validity and reliability need to be considered against, for
example, the Logic of chosen research approach which in this study is Action Re-
search. Coughlan & Coghlan (2002) specify the quality requirements for Action re-
search by highlighting the following aspects:

Action researchers must consciously and deliberately enact the action re-
search cycles, testing their own assumptions and subjecting their as-
sumptions to public testing. The principal threat to validity for action re-
search is the lack of impatrtiality on the part of the researcher. (Coughlan
& Coghlan 2002: 237)

The conscious and deliberate consideration of the logic behind these phases of action

research cycle is presented as the basis of the research design also in this study.

Additionally, one of the key criteria includes the examination of the Relevance when
conducting a study. Relevancy can be defined as “the quality of being directly connect-

ed with and important to something else” (Macmillandictionary.com, 2017).
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In this study, the relevance is ensured by building the research design to support the
solving of the relevant Business challenge, which makes the foundation of the study.
The definition for the business challenge is provided by the company Steering group,
which ensures alignment with the business objectives. The outcome of the study is
defined as “a detailed implementation guideline for 5S” which provides a direct solution
to the business challenge and this outcome is pursued throughout the study supported
by the research design.

Finally, the bias of the researcher and the selected reference materials is a key aspect
to consider in this study as Action research is chosen as the approach. The researcher
of this study holds a duplicate role as both the coordinator of the 5S implementation
project and the researcher in the study. The researcher bias is considered by stating
the role of the researcher as part of the project team. The possible effects of research-
er bias are identified and controlled by using the same questions for each respondent
during Data collections 1-3, recording full interviews and sharing the field notes for con-

firmation with each respondent.
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3 Current State Analysis of 5S Implementation in Case Company

This section analyzes the current state of the 5S implementation in the case company.
The current state analysis (CSA) is executed by examining the lessons learned from
the first pilot phase of the 5S implementation in the case company.

3.1 Overview of the Current State Analysis Stage

The current state analysis starts by the overview of the preparatory phases of the 5S
implementation project currently conducted in the case company. It is done to clarify
the scope and context of the actions already under implementation by the case com-

pany.

The CSA is based on data collection by interviews with key persons in the first imple-
mentation phase. The data collection principles for the CSA phase are introduced in
subsection 3.2. Additionally the existing internal documentation concerning the 5S im-
plementation is scrutinized to obtain a thorough view on the current approach, with its
strengths and weaknesses.

As a conclusion, the last section visualizes the key strengths and weaknesses of the
current 5S implementation approach based on findings from the data collection. These

findings are then used as a source for creating an improved implementation plan.

The data collection for CSA forms the first round of data collection in this study. As de-
scribed in Figure 5, the implementation roadmap for the 5S concept is split into several
phases. In this study, the current state analysis focuses on phase 1 of the implementa-
tion, including only a limited selection of areas used to collect experience and form the
basis for later implementation areas. For the CSA the data collection was based on the
first 5S implementation areas in packaging and production departments. Key persons
involved in the mentioned areas were selected to be interviewed in order to collect their
experiences on how the first wave of implementation progressed and what kind of is-
sues should be learned from. The key persons were selected from different organiza-
tional levels including department management, area foremen and shift leaders in or-
der to get a comprehensive view from several aspects and from persons in different

roles during the implementation.
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The interview questions used in Data collection 1 were designed to collect feedback
from different areas that need to be considered in an implementation guideline. The
categories used for questions were 1) Preparation and preplanning, 2) Positive and
Negative experiences during the 5S actions 3) training materials used 4) Current state
in the area 5) Development ideas and general feedback from the first phase. The inter-
view questions used can be found in appendix 1. The interview results were recorded
by phone and later documented into field notes. In addition to the interviews, also com-
pany internal documentation was scrutinized. Based on the collected data, a detailed
description of the current state of the pilot 5S implementation is presented in the follow-

ing sections.

3.2 Current Status of Lean Implementation, Its Execution and Scope

To systematically drive the implementation of Lean principles, the case company has
founded a specific organization for the implementation of Lean principles company-
wide. The case company has initiated a Group wide implementation of Lean Manage-
ment during 2015. This organization ensures the implementation of Lean tools and
philosophy into daily practices. The Lean organization of the case company with roles
and responsibilities is introduced in Table 5 below.

Table 5. Lean Organization of the case company in Finland (Case Company: 2016a).

e | e | e

Management Group, Lean
LEAN Steering Group  Navigator Experts, Lean
Coordinator

*  Responsible for overall FORCE/LEAN management and
coordination in Finland

*  Asfull time position as possible (now 0,6 FTE)
Local LEAN 1 Person *  Responsible for organizing LEAN training in Finland
Coordinator +  Supports LEAN thinking and coordinates LEAN

implementation in Finland

Navigator Expert ja PY— *  Delivers LEAN training in Finland
Navigator o *  Facilitates and supports project teams

*  Part time position in project team
*  Responsible for project progressin a greed frames
*  Enables extending of project management and leadeship

Nominated per project

Project Leader Has got min. LEAN Supporter

traini
faining knowledge in the organization

iject Team Nominated per project *  Parttime p05|t|9n in prOJ.ECt team

Member Some may have got LEAN Enables extending of project work and change management

Supporter training

knowledge in the organization

|
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Through these organizational roles, the implementation to the daily operations is sup-
ported and in the beginning pushed forward through selected Lean projects. These
projects are driven and supported by the case company’s Lean-function and they aim
to gain results by solving identified business challenges and promoting the Lean con-
cept in a structured way. Table 6 below presents the Lean pilot projects started in the
case company.

Table 6. First Lean projects in the case company (Case Company, 2016b).

Improving operation of Bosch 3 Site 1 Department  Lean 13.10.2016
packaging linein POR Manager manager Coordinator "
Developing resource management Head of Lean
. BRSO MD A : February
in Logistics Logistics Coordinator
Im prm_nng operation of beet Site 2 Production Lean Navigator  1.10.2016
slicers in SAK Manager manager
55 implementation in the factories Site Area Lean Navigator  August 2016
and offices. managers, responsibles

MD

As seen in Table 6 one of the first Lean projects is the “5S Implementation in the facto-
ries and offices”. From this project topic arises the business need for this study. For this
project a harmonized implementation plan is needed. For the management support of
the project, certain roles have been defined to form the steering group of the project.
These roles are also described above in Table 6 (Case Company, 2016b). The owners
of the project are the site managers and the managing director of Finnish operations.
Area responsible, generally the department managers of each functional area, act as
the internal customers who order the improvement project and make sure it delivers the
results expected. The project management of the topic is the responsibility of the Lean

Navigator, who is also the researcher in this study.

The general targets for the Lean 5S project in Finnish operations were defined by the
case company management and presented for the Project Manager. The 5S Lean pro-

ject overview can be seen in Figure 3.

.

/' Helsinki

Metropolia

University of Applied Sciences



Overview for LEAN project: 55 Finland

Project Sheet

Objectives of the process optimization

miroduce 55 35 a melodalogy = Improe e siEle of e area oy remodng umecessary
molement 55 03 selected pllot ane3 so tat 1 will be Fems, cleaning and befer visual Indlcsiors

sustEined Independently Dy Me emoloyess of Te ane3

End-to-end description Invelved interfaces/departments/sections

Start = Production

= Maintenance
Introduction of 55 in theony  Procursment
End = |nternal communications

55 executed, sustained and further
developad by the line organizstion

Project members Customer expectations regarding the proces

# Clzan and efficient sugar warshouss

Steering group Project team

Site Manager ® Product safety can be ensured by clear
Production Manager Area personnel processes

Navigator Expert; ® Imiproved knowledge of 55 process for local

employess

Figure 3. Lean project (5S in Finland) overview (Case Company, 2016c).

The project overview sets the objectives for the 5S project as a whole. As shown in
Figure 3, the objectives are defined as introduction of 5S, implementation to selected

pilot area and an improvement of the current state of the area by 5S actions.

Based on these objectives, an implementation roadmap for 5S implementation has
been defined. During the 5S implementation roadmap definition, a total of 72 individual
areas on the two sites of the case company were identified for the 5S implementation.
It was done in order to have a more detailed overview on the scale of the implementa-
tion of Lean principles company-wide. For the roadmap, the current organization and
physical areas were examined and a draft schedule and prioritization between func-
tions and areas was made to gain an overview of the process. The complete roadmap

for 5S implementation is presented in Figure 4 below.
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| Scope of the Study |
Phase 3-4
20 Support
ale LI ﬁ I. -'-1“
admin areas
Dec “16-Jan 17 ] Q4 20
|
Preplanning Site 1: 4 areas Collect findings .| Site 1: 23 areas Site 1: 19 areas
# Project plan * Packaging fine 3 | From Site 1, 1] * Pachkaging dep. ® |sintenance
* Organization # Control /bresk | Phase 1. | # Production dep. # Warshouses
* Roles, Tooms Current State |75 # Laboratories
responsiblities Analysis 1| Site 2: 13 areas * Admin / office
* Training of key  Site 20 2areas S s | # Production Site 2: 1 areas
pETsons » Warshouss “Wesknesses . Bzw mat. o NMoiiemnce
# 1 pilotarez # Slicing area | reception # Warchouses
| ¥ Powsr plant - 5
et of como=pt,
Limibed aress in production
Trainers, training matzrisig
dommisnts

Figure 4: 5S Implementation Roadmap in the Case Company (Case Company 2016d)

As seen from Figure 4, due to the large amount of areas and the sheer size of work, it
was seen necessary to split the implementation in to several phases with an accumu-
lating speed of progress and area coverage. As the whole 5S approach was new to the
organization, including the trainers, it was decided to begin the first phase of implemen-

tation with a few carefully selected, narrow areas.

In Phase 1, for example, the 5S concept was tested in practice. These areas were se-
lected from the Packaging department and the Production department and form the
main scope for the CSA section in this study. In the Packaging area, one of the key
production lines (Bosch 3) and the common break room were selected as the target
areas, whereas in the Production area a control room for production area was selected

as the pilot area.

As an outcome of the CSA on these areas, a detailed list of strengths and weaknesses
from Phase 1 of implementation was created. These key strengths and weaknesses
will be discussed below and used to formulate a detailed implementation guideline to
ensure a harmonized approach for the next phases of Lean 5S implementation in the

case company.
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3.3 Process Description of the Current 5S Implementation
The current implementation process can be split into six main stages.
The first stage is Planning of the actions needed in different levels of the organization
to create the foundation for implementing the latter 5 stages which represent the practi-

cal five steps of the 5S approach, shown in Table 7 below:

Table 7. Five main steps of the 5S approach in the Case Company.

No | 5S stage Content of the stage

1 Sort Remove all unnecessary items from workspace. Utiilize red-
tagging and establish a quarantine area, where tools, equip-
ment, etc. can be placed in case of unclear responsibilities.

2 Set In Order | Organize the remaining goods efficiently and visually into their
most suitable places. Consider aspects of safety, visual man-

agement and work ergonomics.

3 Shine Make sure all the goods are in their places and the work areas
are cleaned and inspected regularly according to assigned re-

sponsibilities.

4 Standardize | Make sure steps 1-3 have defined roles and responsibilities so
that they can be repeated easily as part of daily work.

5 Sustain Create measurements and target levels and ensure follow-up

and continuous improvement of 5S principles.

A process description of the current 5S Implementation is shown in Figure 5 below.
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Planning and preparation Sort Set in Order Shine Standardize Sustain
Lean
: 2. Approve : : ; i :
steering roadmap 14. Follow-up of Implementation Progress against Roadmap in Lean Steering Group Status Sessions
group
Yes
Department N 4 App°";t
manager . members (?r
implementation
[
Y 3: 5.
|| |mp|1ér::2::uon Communicate | | | Schedule 55 g 5 . 13.
Lean Fontiidn planto kick-off hR0 ! 4 Communicate progress to Steering Group
Navigator departments session start session
. MISSING ATTENTION in PHASE 1
6. Kick-off : 4 \ m
session 9. Inform and 11.1 Provide decisions, c::tliltt;tzf Follow-up
7. Agree start communicate 3S — collect improvements, ctafidards practices with area
Arca 5S theory Provide start support in purchasing approve /4 d}ust personnel
Training [ resources |~ -
foreman material Communicate to 4 l
Roles and persons 10. 11,
responsibilities 15 Sort: 25 Set in Order: 12.35 :fesat:e'“:fn:‘::; 55 Sustain:
Area selection Organize necessary Shine: rules and Follow-up on
Remove > itemsbasedon > Cleanvisible | || agreement for I——>{results and ensure | |
Shift leader unnecessary agreement during surfaces in rz el flat continuous
items from action. Mark with - thearea |— P 35’sg — improvement
Team workplace labels.
member
Figure 5. Current 5S Implementation Process in the Case Company.
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As can be seen from Figure 5, there is a heavy emphasis on the planning stage, with
several steps of planning and preparatory work needed before the actual 5S stages are
started. The stages of planning and the actual 5S are presented individually in the fol-

lowing subsections in further detail.

3.3.1 5S Planning and Preparation — Process Description

The implementation process is started with a planning and preparation stage for the
overall 5S implementation concept. This part of the implementation process is illustrat-

ed in Figure 6 below.

Planning and preparation
Lean o Appm>
steering roadmap
group
————Yes
Department Bo 4. Appoint members
manager ['—fo‘r implementation
i /
) 3.
1. Define . 5. Schedule
Lean Communicate Kick-off
Navigator | —{Implementat plan to 55 'C_ SCLUN 6. Kick-off
ion roadmap departments session session
5S theory \
Training material 7. Agree start
Area Roles and Provide resources
foreman responsibilities Communicate to
Area selection persons
Shift leader
Team Shesd
member

Figure 6. Planning and preparation stage of 5S Implementation, Phase 1.

As seen from Figure 7, the roadmap provides the basic overview of steps planned to
move forward in a structured manner. The Planning stage continues with preparatory
work concerning the area where the implementation is done, and is repeated per each
area. The roadmap creation is done only once in the beginning of the project and is

then used to follow-up on the progress of the implementation process.
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Based on the interviews with key personnel and observation, the levels and different

types of planning actions in the current approach are illustrated in Figure 7.

= Ensure strategic fit

Strategic
planning (Lean

= Approve roadmap, set targets
= Create roles for support

Steering Group)

= Communicate importance

Tactical planning = Appoint implementation team

= Allocate resources

[DE'}EI‘IIIT‘IEFIt = Communicate importance
managers) = Define measures

Detailed
Implementation
planning (Area

foremen)

Lean Navigator [ Support, Consult, |nform alllevels)

Figure 7. Levels of Pre-planning in 5S Implementation.

Figure 7 presents the different levels of planning practiced in preparation for the 5S
implementation within the Case Company organization. First, the company manage-
ment has identified the need for the 5S implementation and ensured the strategic fit for
the 5S concept in alignment with company targets. Second, an overall implementation
roadmap (Figure 4) was assigned to be created by the Lean Navigator who is respon-
sible for the coordination, support and progress of the 5S implementation in general.
The roadmap is presented to the Lean Steering group, which is formed by the company
management as described in Table 5. The Lean Steering group provides feedback and

either approves the roadmap or returns it back to definition for the Lean Navigator.

Once the roadmap has been approved, the implementation process moves forward
and the plan is communicated to the departments based on the prioritization made in
the roadmap. The communication is done by the Lean Navigator to the Department
managers of the respective areas. The handover has been done verbally in a face-to-
face communication without any formal procedures. In the context of this study, the
handover has been done with the Department managers of the Production and Pack-

aging departments.
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After the communication, the department managers are accountable for the tactical
level of planning. They ensure that the right resources are available for the 5S actions
and suggest the responsible persons to be involved with a focus of developing the
competences within their organizations. This level targets in ensuring the long term
progress of the implementation. The success of this aspect in the tactical planning level

was commented by a department manager during an interview as follows:

The line organization and especially the department managers should be
more involved from the very start. So far it seems that it has not been fully
understood, that this will mean a completely new way of working in the
daily operations. Perhaps this first phase of implementation will demon-
strate the benefits of 5S in practice and provide a clearer picture on the
scope of changes needed. (Department Manager, 2017)

This aspect highlights some of the issues identified in the first implementation phase
and is something that will need to be considered as part of the proposal building for the

implementation guideline in section 5.

The next level of Planning is done by the area foremen and shift leaders on a more
detailed level, with an operational and practical focus. Based on the conducted inter-
views, the main goal for this level of planning is to ensure the availability of the dedi-
cated personnel and agree on the exact timing for the 5S operations. During this Plan-
ning phase, it is also ensured that the selected persons for implementation are aware
of the task and are motivated to execute.

The interviewed foreman described the key role of a foreman in the 5S implementation
as “to act as coach and support from the background”. This level of planning was seen
as critical from the point of view of all the shift leaders who mainly participated in the
actual 5S steps. All of the three shift leaders interviewed mentioned that this phase of
preplanning should be done more carefully. A shift leader in the Packaging department

commented on the importance of the detailed planning in the following way:

Definitely more people should be included in the planning of the area. Many
people took part (in 5S actions), but only because they happened to be in the
area during their break. More time should be used for planning on who
should be involved and how as many opinions as possible could be collected
before the start of the 5S actions. If there are too few people involved, it was
noticed that many aspects can be missed (Shift leader, packaging area,
2017).
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Planning and preparation phase has been finalized in the current approach with a Kick-Off
session for the respective area. In the session the basic grounding for the 5S approach and
the theoretical background has been provided. The Kick-Off session has been coordinated
by the Lean Navigator and the participants have been the key persons chosen by the De-
partment manager. Based on the data collection, the participants interviewed have general-
ly been satisfied with the materials and approach in the Kick-Off sessions. The training ma-
terials used can be seen as one of the strengths in the current approach, based on the
feedback from the interview. A shift foreman from the packaging area commented the

preparations in the following way:

Enough information was received before concrete actions. 5S kick-off meet-
ing was held by the Lean Navigator. It was a good session for getting in on
the fundamentals of 5S; what it is and why it is beneficial (Shift foreman,
packaging area, 2017).

After the Kick-off session, the responsibility is with the area foremen to agree on the
start timing on the agreed area for the 5S steps: 1.Sort, 2.Set in Order, 3.Shine,

4 Standardize and 5.Sustain.

The current process shown in Phase 1 of the implementation concerning the concrete
5S steps will be discussed in the next subsection.

3.3.2 5S Actions — Process Description

The concrete 5S actions have been initiated based on the decisions made during the
planning and preparation phase. An illustration of the actions can be seen in Figure 8.
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Sort Set in Order Shine Standardize Sustain
Lean I | [ [
Steering 14. Follow-up of Implementation Progress against Roadmap in Lean Steering Group Status Sessions
group
8
Lean Support in 13.
Navigator Start Communicate progress to Steering Group
session
. MISSING ATTENTION in PHASE 1
T
11.1 Provide
9. Inform and decisions, collect
communicate improvements, — - Foll
35 start support in acilitate creation -ollow-up
Area purchasing of standards, practices with area
foreman l ‘ approve / adjust personnel
10 11.
. i H . 58
1S Sort: s Sgt n Qrder. 12.3S 4S Standardize: Siitain:
rganl'zte Shine: Create common |- ’ —
N necessary items | | | i |
Shift Remove i Clean V|§|ble rules and Follow-up on
unnecessary surfaces in the agreement for
leader ) agreement SR results and ensure
items from . . area repeating first -
e during action. 35s continuous | |
Team P Mark with labels. improvement
member

Figure 8: 5S actions in Implementation Phase 1

As shown in Figure 8, the first phase of the 5S actions is the called Sort, where any
unnecessary items are critically evaluated and eventually sorted out and removed from
the area. Before the actual sorting phase begins, the team selected by the area fore-
man is called into a 5S start session. In the start session, the team is presented with
the basic knowledge of the 5S system, why it is done and why it is important. The train-
ing and support for the start session is provided by the Lean Navigator and the infor-

mation is delivered via self-created training materials.

Based on the interviews, feedback regarding the training materials has been generally
positive. Based on the experiences in the first phase of 5S implementation, a Lean
Navigator evaluated the benefits of the training materials used in an interview:

The training materials were informative and beneficial, especially when
there is an expert present to open them up. The printed materials howev-
er should be more condensed, and maybe felt too “heavy” for a person
unfamiliar with 5S to start studying them independently. (Lean Navigator,
2017).

Another important aspect was provided by one of the shift foremen in the Packaging

area when asked what should be considered more thoroughly in the materials. He

mentioned that “As a lesson learned from the pilot the materials could include instruc-
-
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tions on the practical steps of 5S on a more detailed level.” This was also mentioned by
two other persons interviewed and will need to be considered as part of the proposal
building phase of this study. After the start session, it is up to the area foreman to coor-
dinate the practical start for the 5S actions. The Production area foreman described his
own key tasks in the implementation as “Selecting the area, the right personnel, coor-

dinate and follow-up on the actions”.(Production area foreman, 2017)

Based on the interviews, in both Production and Packaging areas the foremen had
delegated the practical execution of 5S to their shift leaders. The shift leaders were
reserved a time where they could focus on the 5S only during two consecutive days.
The first phase, Sort, was started in both areas by going through all the equipment,
tools, documents and eventually all the things within the selected areas. Sorting phase
was seen as one of the most positive aspects of the 5S process so far. When asked
about the positive experiences of the first phase, all the participants mentioned the
progress made in the Sort phase. For example one of the shift leaders mentioned the
following as a positive thing from the 5S implementation:

It was great to see the actual change and feel that things that had been the same
for decades were finally changing. It was nice to see that the clarity and organi-
zation were so visibly improved. (Shift leader 2, production area. 2017)

After the sorting is done, the remaining goods are 2.Set in Order. This phase is done in
collaboration with people working in the area with the aim of finding and visually mark-
ing the appropriate places for the materials regularly needed in the area. In this phase,
in both of the Production and Packaging areas it was identified that small purchases
such as clothing racks, storage cabinets, new cleaning equipment and other minor im-
provements for sustaining the organization in the area were required. The execution of
these purchases are in the responsibility of the area foremen, but in both areas these
processes were not completed. The communication of purchasing responsibilities was
not part of the training materials and was not discussed as part of the preplanning
phase.

Based on the interviews, this part needs to be paid special attention to before moving
into the next phases of implementation. This point was brought out for example by the
Production area foreman, stating the following:

Purchasing responsibilities should be clarified and paid more attention. How does
the purchasing process for 5S proceed? How do we ensure a uniform approach
concerning purchasing, so that everyone does not purchase their own materials,
from various suppliers, various qualities and prices, etc. (Production foreman,
2017)
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After the sorting and setting in order were finished, the third step of the process, Shine,
is carried out. Shine means cleaning and visual inspection of the area which received a
lot of positive comments from the respondents. In the 5S concept the last two phases
of the process, i.e. Standardize and Sustain, focus on creating the necessary routines,
standards and practices for the first three phases. In the first phase of implementation
these two areas were not covered yet by the time of the interview. This concern was
brought out unanimously by all the respondents, who pointed out their concern for the
lack of these steps. Shift leader 1, Production Department (2017) in the production ar-

ea commented in regards to this aspect in the following way:

There are no clear rules on how to proceed after 3S, and individuals have differ-
ent personal styles of working and maintaining organization naturally.

There are no clear guidelines, but that can be seen as a clear target for im-
provement. No division of responsibilities has been made within the department,
but it is clear that the 4S and 5S need to be continued soon, otherwise things will
quickly fall back to the old ways. (Shift leader 1, Production Department)

As the quote above also points out, finalizing the 5S steps in the Phase 1 areas needs
to be prioritized before moving into new areas. Otherwise the current progress and all

the positive enthusiasm encountered can be lost and turned into negative experiences.

In the next subsection, the current roles and responsibilities are described in further
detail and after this the key strengths and weaknesses are analyzed.

3.3.3 5S Implementation Roles and Responsibilities

In order to further clarify the roles and responsibilities in the current 5S implementation
approach, a RASIC (Responsible, Accountable, Support, Inform, Consult) matrix is

illustrated in Figure 9.
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Process step

Tool, documents, forum

Key tasks

1 Define 55 implementation roadmap Powerpoint
Lean steering group session,
2 Approve 55 roadmap decision
3 Communicate 55 roadmap to departments Foreman forums, Lean training
4 Schedule 55 kick-off session per department Meeting
Participants per area, roles and
5 Appoint members and responsibilities for 55 areas  Decision responsibilities
& Kick-off session per each area Presentation, theory 55 What, why and how 557
Based on roles and roll-out in other
7 Select responsibles for implementation per area Decision areas. "Train the trainers"
Reserve time for 55 only, avoid
g Schedule start on department [ area Timing, production restrictions  running in and out during sessions
58 Introduction to all members,
9 Start on area align target What, why and how 557
"Before” photos, Quarantine, Area responsibles coordinate efforts,
10 Sort Remove unnecessary items lean navigator consults
Markings, visualisation, storage  Area responsibles coordinate efforts,
11 Systematize solutions, "place for everything  lean navigator consults
Employees in the area must decide
12 Shine Clean and inspect area regularly this facilitated by area foreman

Figure 9. RASIC matrix roles and responsibilities in 5S Implementation, Phase 1.
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Figure 9 illustrates the RASIC matrix in 5S Implementation project. As Figure 10 illus-
trates, the accountability (A) is moved from the top management towards the opera-
tional management and area foremen as the process steps move towards more practi-
cal actions. Noteworthy is also that the Lean Navigator is not actually seen as Ac-
countable for any of the process steps, but acts as a project coordinator responsible for
providing information, documents and supporting and consulting the departments.

As seen from Figure 9, upper management is responsible for the strategic aspects and
follow-up (steps 1-3), whereas the department management is involved in defining the
tactical aspects and ensuring the resources (steps 4-6). The critical accountability of
the actions lies on the Area Foremen, who can be seen as the critical persons in driv-
ing the implementation forward (steps 7, 9-12). In the current approach the area fore-
men have delegated the responsibility for the practical actions to the shift leaders. Ac-
cording to the respondents this delegation of responsibility has caused lack of commit-
ment and follow-up when the foremen have not felt the sense of urgency for the owner-

ship of the area due to their roles in many other areas as well.

All actions discovered during the 3S were not followed through by the area fore-
men. More visible pressure, participation and commitment would be needed from
the foremen. Even though the topic has been discussed, no actions have been
followed through. Perhaps it is our task as Lean Navigators to get the message
through better and ensure the foreman commitment in each area. (Lean naviga-
tor, 2017. Appendix 2:3)

This feedback will be valuable to look further into as part of building the proposal for an

implementation guideline.
3.4 Key Findings from First Phase of 5S Implementation (Data Collection 1)

The key findings from Phase 1 of 5S Implementation in the case company are catego-
rized around key topics of Preplanning, Foreman’s role, 5S approach and purchasing,
which were stressed in several of the interviews during the first round of data collection.
These categories contain the strengths and weaknesses discovered in the current im-
plementation approach. The strengths and weaknesses are then further discussed in

their own separate subsections below.
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3.4.1 Strengths identified in the Phase 1 of 5S Implementation
The current state of the pilot implementation has already created many positive reac-
tions according to the interviewed key persons from the different areas. The preplan-

ning phase was one of the categories were both strengths and weaknesses were iden-
tified.

Table 7. Strengths identified in Phase 1 of 5S Implementation.

Preplanning -Support in planning from Lean coordinators,
1 -Training preparations and materials done well
5S approach -Sorting phase provides inspiring results
-The systematic approcach is seen as new and refreshing
: -Results are made by moving systematically
2. -Employees are committed and excited by the visible results

As shown in Table 8, the strengths are associated with the general preparation support
from the Lean Navigators starting from the kick-off session, communication, training
materials and general support in progressing with the 5S steps. The persons inter-
viewed felt that the training preparations were done professionally and removed many
of the question marks people mentioned having had before the Kick-off. As the whole
concept of 5S is new to the organization, it was seen as critical to have a short theoret-
ical introduction to the concept and the underlying principles, before jumping into ac-

tion.

The second major strength identified is the commitment and excitement from the shop
floor personnel after having participated in the cleaning up their own areas. The em-
ployees have seen the visible changes made possible by the systematic approach pro-
vided by the 5S concept. This is a very important factor which will surely give the ap-
proach a good solid foundation in the company to build upon. These positive reactions
were mainly received immediately after the first of the 5S actions, 1.Sorting, when the
involved team members can concretely see the change in the area for the first time.
The comments from the respondents suggest that a common satisfaction towards the
quick and grounded decisions considering outdated or unnecessary items that were

removed from the areas were seen as refreshing and direly needed in many areas.
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This is a key finding which will need to be carefully considered as a critical element to

maintain and enforce in the next phases of the implementation.

3.4.2 Weaknesses identified in the Phase 1 of 5S Implementation

The main weaknesses of the current 5S implementation approach are grouped into
four categories, two of which are the most critical ones and identified as the key areas
to focus into. The unclear role of the foremen and the lack of effort in standardize and
sustain phases will be the main focus areas to provide better support for through the

implementation guideline.

Table 8. Weaknesses identified in Phase 1 of 5S Implementation.

Preplanning -Area selection unclear .
-Too large or complex areas chosen for first areas
-Key persons have been missing from the 5S teams
-No time reserved, production duties are stopping 5S

Foreman role -Foremen feel uncertain concerning their role
-No clear view on the responsibilites and methods on how and by whom the
follow-up and control of agreed actions is executed

5S approach -Only 3S completed .
-Areas show signs of falling back to old habits
-No follow-up routines agreed

Purchasing -Missing harmonized purchasing approach between functions.
-Each area has specific preferences for materials, tools, etc.
-Responsibilities unclear, (Who, what, where from)

As seen from Table 9, Weakness 1 relates to the Preplanning stage and concerns the
area and especially the team selection. It was criticised by many of the respondents,

for example, in Packaging area:

Definitely more people should be included in the detailed preplanning.
Many people took part, but only because they happened to be in the area
during their break. More time should be put into planning who should be
involved and also into how many opinions could be collected already be-
fore the start. If there are too few people involved, many aspects can be
missed. (Shift leader in Packaging area) (Appendix 2: 16)

It was already identified in the test areas that a lot of time was spent on discussing the
right solutions, whereas it was identified that these types of pre-discussions could be
done more thoroughly in the Preplanning phase already. Moreover, missing the critical

people in executing the 5S actions can make them ineffective, or even create unnec-
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essary resistance and confusion, and eventually lead into a lack of commitment in the

areas which are utilized by many employees rotating in shifts.

Weakness 2 was identified as related to the unclear role and responsibility of the area
foremen as part of the 5S implementation. The interviewed area foreman, Lean naviga-
tor as well as the Production manager, felt uncertain concerning the role of the area
foremen in the implementation process. It was identified that they are accountable for
many of the process steps, but due to their large areas of responsibility, it turned out
that they cannot focus on a specific area on a very detailed level and don’t yet feel
highly committed to the new 5S concept. Based on the interviews, the area foremen
were also identified to be missing the in-depth knowledge and tools for the follow-up
and control of the first 3 phases of 5S. This knowledge and commitment of the foremen
is absolutely critical due to their central role as the direct manager to the shop floor
employees. They will need to be able to both support and innovate as well as drive the

implementation process forward.

On the other hand, foremen need to act as the authority and the referee, and ensure a
rigorous follow-up in their areas, so that the new level of workplace organization will be
maintained in the long term. The area foremen are responsible for creating the daily
standards together with the employees, and they need to ensure that these standards
are followed. The role of the area foremen will need to be emphasized by the whole
implementation process and the supporting organization, in order to ensure the long
term success of the new 5S concept. It was already identified that the uncertainty of the
foreman’s role has been seen as the lack of follow-up, and some areas have already

showed signs of falling back to old habits.

Weakness 3 is related to the missing focus of the last two steps of the 5S concept. The
first 3S phases are very concrete and provide visible results, whereas the last two
steps of 5S phases focus on creating the standards, for simple, and effective operation
in the area and defining methods needed to sustain the reached level. The steps 4.
“standardize” and 5. “sustain” of the 5S approach have not yet been reached at all in
the first phase of the 5S implementation. This is mainly due to a lack of experience in
using the 5S tool. More experience and a study of existing best practice is needed in
order to provide better support for the line organization in creating solutions for stand-

ardize and sustain phases of the 5S implementation.
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In relation to Weakness 3, the main emphasis so far has been on preparing for the
concrete actions and the 3S phase, while the last 2S’s have been lacking attention.
This combined with an unclear foreman role makes a critical tipping point for the whole
5S implementation, and needs to be solved before moving to any further areas. The
interviews with key persons in both the Production and Packaging areas highlight the
fact that the principles for 4.Standardize and 5.Sustain phases are missing completely,
while they are very much needed. These principles will need to be created by the pro-
ject team together with the site management, department management and area fore-
men in order to ensure a harmonized approach that can be utilized in the following are-

as planned for implementation.

Finally, Weakness 4 was repeatedly mentioned by the interviewed persons in connec-
tion to purchasing processes. During the 5S actions, usually many small improvements
are identified which require purchases. The purchasing of identified improvements was
not finalized due to unclear processes or missing experience from persons participating
in the 5S operations. In this context, also the role of the area foreman is emphasized.
The area foreman is responsible for the small improvements within his area, but in the
context of the 5S operations, there seems to be confusion and uncertainty concerning

the purchases.

The production area foreman brought out this important point that the purchasing de-
partment should be more directly involved as a key stakeholder in the Preplanning
phase of 5S. The needs and historical preferences from different departments and dif-
ferent types of areas should be coordinated. This needs to be done in order to maintain
economies of scale and effectiveness in purchasing, as well as to avoid each depart-
ment ending up with a different tool for the same job. This weakness is not considered
as critical as the two aforementioned, but it should also be critically addressed as part

of the implementation guideline.

As a summary, the key findings from the CSA are listed in Table 9 below.
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Table 9. Strengths and Weaknesses identified from Phase 1 of 5S Implementation.

Preplanning -Support in planning from Lean -Area selection unclear .
coordinators, -Too large or complex areas chosen for first areas
-Training preparations and materials done -Key persons have been missing from the 55 teams
1 well -No time reserved, production duties are stopping 5S
Foreman -Foremen feel uncertain concerning their role;
role missing tools and competences .

-No clear view on the responsibilites and methods on
how and by whom the follow-up and control of
agreed actions is executed

55 -Sorting phase provides inspiring results ~ -Only 3S completed
approach  -The systematic approcach is seen as new -Areas show signs of falling back to old habits .
and refreshing -No follow-up routines agreed
-Results are made by moving
| 2'. | systematically

-Employees are committed and excited
by the visible results

Purchasing -Missing harmonized purchasing approach between
functions.
-Each area has specific preferences for materials,
tools, etc.
-Responsibilities unclear, (Who, what, where from)

As seen from Table 9, there are several positive aspects already identified in the cur-
rent 5S implementation approach. At the same time, it is noteworthy that both catego-
ries with strengths contain also aspects that are seen as major weaknesses. The
strengths will need to be maintained and enforced if possible when moving towards
building a proposal for an implementation guideline. On the other hand, each of the
identified key weaknesses will form the foundation for improvements to be incorporated
into the implementation guideline in order to avoid these same weaknesses from reoc-
curring in the following phases of the implementation. The most critical weaknesses are

highlighted in Table 7 and will be the focus area of this study.

Based on the criticality of the role of foreman in the implementation process as well as
the missing focus on 4.Standardize and 5.Sustain phases of the 5S concept, these
three weaknesses will be addressed in this study, to ensure a successful 5S implemen-
tation. These main weaknesses also reflect the key areas for which the existing best
practice is studied next. Best practice will help to create a conceptual framework as a
basis for building the proposal for an improved 5S implementation guideline.
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4 Best Practice for LEAN 5S Implementation

This section discusses the critical elements for a successful Lean 5S Implementation.
First, in order to create a solid foundation to support sustaining any Lean tools, the key
concepts and philosophy of Lean Management approach are defined and described.
Second, existing practices for 5S implementation efforts in other companies and indus-
tries are discussed with the focus on identifying key success factors and avoiding
common pitfalls in 5S implementation projects. Third, the relevant key concepts of
change management are discussed, with the emphasis on creating the right atmos-
phere for change and especially sustaining implemented changes. Finally, the key el-
ements found from existing literature are combined into the Conceptual Framework for

building the proposal in this study.

4.1 Lean Management Principles

The 5S method originates from the basic principles and theories included in the Lean
management philosophy.

4.1.1 Five Basic Principles of Lean

The origins of Lean trace back to the Toyota Production System, developed and made
famous by former Toyota CEO Eiji Toyoda and Lead Engineer Taiichi Ohno of Toyota
Motor Company during the 1950s. The philosophy of Lean is centralized around the
concept of identifying and eliminating waste in its different forms referred to as Muda,
Mura and Muri. The most concrete form of waste is Muda. Womack (1996: 15) has
described Muda in the following terms based on his study of the Toyota Production
System:

Muda means "waste," specifically any human activity which absorbs re-
sources but creates no value: mistakes which require rectification, pro-
duction of items no one wants so that inventories and remaindered goods
pile up, processing steps which aren't actually needed, movement of em-
ployees and transport of goods from one place to another without any
purpose..

The approach for systematic elimination of waste is the source of the five basic princi-

ples of Lean, which are illustrated in Figure 10 below (Womack & Jones, 1996:15-26).
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1 Specify
value from the
perspective of
the customer

6 Sirive for 2 Identify the
perfection value stream

4 At the pl‘l 3 Make the

of the customer value creating
steps flow

Figure 10: Five principles of Lean (Womack & Jones, 1996:15-26, Hines et. Al, 2008:4).

The five principles of Lean illustrated above are presented in cyclical form, starting the
continuous cycle of waste removal from specifying value from the perspective of the

customer.

As mentioned above, an elementary aspect considering the concept of waste is to un-
derstand the concept of value creation. These elements are both fundamental focus
areas in the Lean philosophy. Chiarini (2013: 16) provides a thorough explanation on
the concept of value added activities by first defining the key elements of processes
and activities. Processes can be described as a “sequence of activities used to man-
age one or more functions of the organization” whereas activities are seen as single
operations and tasks that are carried out as part of the processes. From this founda-
tion, a value-adding activity in a general context is reached when it can provide a high-
er value as an output than it requires as input. The generic approach is however de-
fined in more detail in the Lean thinking. Lean thinking considers value added when it is
made possible to operate processes so that the value that the customer recognizes is
maximized while operating with the lowest cost possible. Thus we end up with the defi-
nition of waste as an activity that adds costs but is non-value-adding for the customer.
The Lean thinking focuses on systematically eliminating this waste, which can be found
in all processes. (Womack & Jones 1996: 15-16, Chiarini 2013: 16-17).

The second step is to identify the value stream of each product or service. Below is a

general definition for a value stream to describe the collaborative aspects of Lean:
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The value stream is the set of all the specific actions required to bring a
specific product (whether a good, a service, or, increasingly, a combina-
tion of the two) through the three critical management tasks of any busi-
ness: the problem-solving task running from concept through detailed de-
sign and engineering to production launch, the information management
task running from order-taking through detailed scheduling to delivery,
and the physical transformation task proceeding from raw materials to a
finished product in the hands of the customer. (Womack & Jones 1996:
19)

This identification of value streams exemplifies the holistic nature of Lean as a man-
agement philosophy which focuses on optimizing the entire value chain, instead of sub-
processes or separate internal processes. Womack & Jones (1996:21) use the term
Lean Enterprise to describe the organizational mechanisms needed for reducing waste

across the total value stream.

The third principle of Lean is making the value creating steps flow. When the obvious
waste has been identified and the value streams have been identified, the remaining
value creating steps are made to flow. This principle, which seems counter-intuitive at
first, requires significant effort in redefining the classical approaches to organizing work
by departments and processing in batches. Instead, according to the Lean principles,
continuous flow in small lots and right-sized machines should be pursued. The lean
alternative is to redefine the work of functions, departments, and firms so they can
make a positive contribution to value creation. It is also vital to speak address the real
needs of employees at every point along the value stream so it is actually in people’s
interest to make value flow. (Womack & Jones, 1996: 21-22)

The fourth principle of Lean is to consider the pull from the customer. The pull from the
customer can be safely utilized as driver for production processes when first the previ-
ous principles are put into good shape by Lean management. This way products can
be made only based on what the customers actually tell they need, instead of pushing

products which may end up being unwanted. (Womack & Jones, 1996: 24-25)

The fifth principle is the strive for perfection. According to Womack and Jones
(1996:25-26) the previous “four initial principles interact with each other in a virtuous
cycle” which completes the last step of the Lean cycle. The pursuit of perfection aims to
continuously removing layers of waste as they are discovered during the previous
phases of Lean approach. When value is identified and made to flow faster, it exposes

new layers of waste which can be again systematically removed. And the more pull is
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utilized the more obstacles for flow are exposed and thus made possible to be fixed.
The strive for perfection emphasizes the importance of the people element in Lean.
The role of transparency as a supporting mechanism in striving for perfection is de-
scribed in the following way:

Perhaps the most important spur to perfection is transparency, the fact
that in a lean system everyone —subcontractors, first-tier suppliers, sys-
tem integrators (often called assemblers), distributors, customers, em-
ployees— can see everything, and so it's easy to discover better ways to
create value. What's more, there is nearly instant and highly positive
feedback for employees making improvements, a key feature of lean work
and a powerful spur to continuing efforts to improve. (Womack and Jones
1996: 26)

When the issues in daily working environments are made transparent and visually ob-
vious, this creates an open system which enables instant feedback from the improve-
ments, which is critical in empowering people for continuous improvement. (Womack
and Jones 1996: 26).

4.1.2 “TPS House of Lean” — Combining Lean Tools and Principles

After briefly introducing the very foundation of Lean through the five basic principles,
this subchapter presents a common way of combining the Lean framework into a so
called House of Lean or House of Toyota Production System as it is originally known.
The house of Toyota Production System is presented in Figure 15 below. (Liker & Con-
vis, 2012:131).
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OPERATIONAL EXCELLENCE
Safety, Quality, Cost, Delivery, Morale

| -

Just-in-Time

“The right part -~ “Stop and Fix
at the right time * Problems”
in the right amount” & ‘
People Continuously
Improving
Operational Stability
Wel- Trained People and Well-Maintained Equipment Work Reliably
_ ‘to Achiove the Standerd.

Figure 11: Toyota Production System House (Liker & Convis, 2012 : 131).

The house of the Toyota Production System illustrated in Figure 11: Toyota Production
System House (Liker & Convis, 2012 : 131).) presents the basic principles that bring
the Lean philosophy and tools together into a continuously improving system with
people in the centre. The Toyota production System itself is largely designed to be a
system that keeps on challenging the leaders and team members while striving for per-
fection. The two main pillars of the House of TPS are Just-In-Time (JIT) and Jidoka. JIT
focuses in the long term to eliminate stocks and work-in-process completely throughout
the value stream. This is targeted by aligning the whole value stream to work at a
steady pace (flow) with the target of meeting customer demand (pull). With as little
inventory as possible problems are made very visible, as there are no buffers to hide
the problems caused by waste (Muda, Mura, Muri) in different forms. In a non-material
process the lack of inventories could mean tight deadlines with little to no buffer times

between batches of work or deliverable services.

The other main pillar of House of TPS is called Jidoka. Jidoka refers to machines or
processes with the capability of stopping itself once a problem occurs. This is linked to
principles called Andon and visual management which both target in bringing problems
out instantly, easily and visually to all employees once they occur. The combination of
JIT and Jidoka principles ensure that problems cannot and should not be hidden, but

on the contrary, made visible and solved instantly. (Liker & Convis, 2012:131-132)
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The two main pillars are not enough to form a house and alone create a rather fragile
system. Thus the critical foundation is elementary in building any house. In the House
of TPS the foundation is based on operational stability. Operational stability is built up-
on “well-trained people and well-maintained equipment working reliably to achieve the
standard.” This means that the aspects of competent and motivated people and Kaizen
form the core of Lean and TPS. As the roof of the house, the results of operational ex-
cellence in the form of high performance in Safety, Quality, Cost, Delivery and Morale.
(Liker & Convis, 2012:131-132)

4.2 Best Practice of Lean and 5S Implementation

This section introduces existing best practice for Lean and 5S implementation. The
success factors from 5S implementations in other industries and companies are exam-
ined with the focus of identifying key success factors and most common pitfalls. The
main emphasis is to identify best practice that supports the “Standardize” and “Sustain”
phases of the 5S implementation.

4.2.1 5S Implementation Steps

5S implementation is defined as the process of changing the daily practices for work-
place organization to follow the principles and systematically repeat the 5S steps of
Sort, Set in Order, Shine, Standardize and Sustain. The steps are illustrated in a cycli-

cal form in Figure 16 below:

Sort (Clearing up)
Distinguish between what
is needed and not needed

Sustain (Cont. improve) Set-inorder (Organise)
Audit the workplace and drive A place for everything and
continuous improve ment everything in its place
Standardise Shimne (Check & clean)
standardise and visualise Clean and look for ways to
all the working procedures keep itclean and organsed

Figure 12: 5S implementation steps (Hines et al. 2008: 70)
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As illustrated in Figure 12 above, the first three steps of 5S represent the concrete ac-
tion steps, whereas the latter two steps Standardize and Sustain focus on creating the
foundation for systematically repeating and continuously improving the process. As part
of the Lean principles however the 5S needs to be seen as more than just a tool for
tidying and organizing the workplace. In addition to being a tool for workplace organiza-
tion, 5S can also be seen as a management tool for empowering and involving people
in the continuous improvement of their own working environment. (Hines et al. 2008:
70).

Chiarini (2013: 67) emphasizes the importance of the 5S tool as a general test for the

maturity of the organization to adopt the Lean principles.

5S represents the discipline and strictness that lie at the heart of Kaizen:
If 5S fails to be introduced properly there’s no point in going on, because the

company isn’t ready for the long way to improvement. (Chiarini, 2013: 67)

This is why it is suggested by Chiarini that 5S should be one of the first methods to be
introduced during a Lean implementation as it standardizes daily workplace manage-
ment and thus is seen as much more than just workplace organization or housekeep-
ing. (Chiarini, 2013: 84).

Chapman (2005: 27) offers a view on one of the common problems with 5S implemen-
tation by stating that “Many organizations implement only the first three steps and then
wonder why the system doesn’t work.” This argument and its implications are exam-

ined later in the following subsections in further detail.

Hines et al. (2008: 57) offer two approaches to implementing process improvements,

such as 5S. The “Pillars or Platform” approach is illustrated in Figure 13 below.
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1 Stages in a process or value stream to be improved

Stages In value stream

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

2 Adopting a pillar approach

Kanban HKanban
S0Ps=s S0Ps
Vis. Mgt. Vis. Mgt

55 55
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

3 Adopting a platform approach

Visual management

55 Workplace organisation
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

Figure 13: Pillars or Platform approaches to implementing process improvements (Hines et al. 2008: 57)

As seen in Figure 13, the two approaches both start with visualizing the value streams
for improvement. After the stages in the value stream are identified there are two alter-
native approaches to improving pillar approach or platform approach. The key opportu-
nities and possible threats in using either of these approaches in implementing process

improvements are presented in Table 10 below.
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Table 10. Pillars or Platform approach (Hines et al. 2008:57).

Pillar approach Platform approach
Opportunities | ¢ Quick demonstration of benefits e Engages the entire
¢ Piloting approach for learning workforce evenly
e Generate involvement and belief | e Limited number of tools
early on introduced at once offers
better focus
Threats o Developing “pillars of Excellence” | ¢ Takes a longer time to
e Disengaging employees in other implement and produce
areas/stages results
e Can stress the employees in the | ¢ Can disengage manag-
improved area through constant ers if it takes too long to
changes or working harder than provide results
other areas

As seen from Table 10, both approaches offer concrete opportunities and pose their
own threats which in the end always depend on the status in the organization. A sus-
tainable change often requires combining the aspects from both approaches. One ap-
proach is to start with the pillar approach to test the tools and then to continue accord-
ing to the principles of the platform approach to effectively spread the use and method-
ology across the entire organization. (Hines et al. 2008:57).

4.2.2 Common Pitfalls in Lean and 5S Implementation

This subsection focuses on identifying common pitfalls in Lean and 5S implementations
based on experiences available from existing literature and articles. As the 5S concept
is one of the tools which are built upon the Lean principles, both Lean and 5S imple-
mentation experiences were studied. The Lean and 5S concepts should always be
modified according to the organization and cannot be directly copied from company to
company. However there are valuable findings to be made from the identified common

pitfalls which could be avoided by recognizing them beforehand.

The sources used in this study to examine the common pitfalls of 5S Implementations
in the topics of management role, “Standardize” and “Sustain” are briefly presented

below.

Chapman (2005: 31) argues based on his experience that many companies start the

implementation of 5S and end up only doing the first three S’s with the rationale that
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“after cleaning up and organizing, employees will simply fall in line and sustain the vis-

ual factory on their own”.

Chiarini (2013: 82-89) presents a step-by-step approach to 5S implementation and
offers a list of most common mistakes made by managers. Galsworth (2011: 14-16, 20)
focuses on the aspects of Visual Management and provides many insights on Visual
Management practices in relation to 5S implementation. Moulding (2010) has studied
and presented a thorough explanation of different aspects in implementing 5S. Scher-
rer-Rathje et al. (2009: 79-88) have studied two Lean implementations in the same
case company almost ten years apart. The first implementation was deemed a failure,

whereas the second was viewed as a success.

The findings from the above listed sources are condensed into Figure 14 below.

Management Standardize Sustain

5S improvement time policy Two last S’s NOT formalized
missing (Chapman, 2005) (Chapman 2005)

Management involvementin
follow-up (Chapman,2005)

Figure 14. Common Pitfalls of 5S Implementation.

The key findings of most common pitfalls are categorized under topics of Management,
Standardize and Sustain.
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Management

The management aspect emphasizes strong commitment from all levels of manage-
ment, but especially emphasizes the top management support and visibility. Scherrer-
Rathje et al. (2009;82) point out one of the key aspects when lacking senior manage-

ment commitment in their Lean implementation:

The lack of senior management commitment and interest in Lean also meant
that employees who were affected by the lean changes did not understand how
this new project was related to the many others which were occurring at the
same time. Scherrer-Rathje et al. (2009: 82)

Another point of view however is provided by Galsworth (2011: 16) as she emphasizes
the strong role of the empowered workforce and warns against the managers not to
conclude the visual aspects all by themselves thus leaving the value-adding workforce
out of the development work.

The key role of communication is a common factor when considering the topic of Man-
agement in a 5S implementation. There can be no conflicting orders from management
concerning the importance and prioritization of 5S activities. Ineffective communication
of first successes made by the new way of working is critical in installing a positive
drive for the change. Conflicting messages from management considering the im-
portance of 5S actions versus finishing a production target can result in the reduced
importance in the minds of the employees. (Chiarini, 2013: 88; Scherrer-Rathje et al.
2009: 82)

Standardize

The key pitfalls in the standardize phase were identified in lack of understanding the
importance of this step and the time requirement that follows. In order to effectively
standardize operations, it means that actions should be part of daily routines which are
executed in the same way day to day. In this sense, it is critical to see that 5S is not
just a set of daily actions, but needs to be considered as part of the daily management
done by supervisors and managers. To reach standardization, a clear time policy is
needed to ensure that there is a clearly dedicated time in a day where the standardized
ways of working can be developed. In communicating and creating these standardized
ways of working, the role of Visual Management is emphasized. In order to support

management work, visual cues which help to identify issues immediately are needed
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and this part is often overlooked when 5S needs to be implemented quickly with only
the goals of tidy and organized workplace in mind. (Galsworth, 2011: 16; Chapman,
2005: 31)

Sustain

The last 5S phase Sustain, or “Discipline” as it can also be translated, is seen as the
real test for the success of 5S implementation. Here it is highlighted, that it is not
enough to just finalize the practical and concrete first 3S’s, but the two last S’s are the
most important for the long term success of the 5S approach. Here, especially the top
management involvement is seen critical to stress the urgency through audits and ac-
tive and visible participation, e.g. in the form of walk arounds. The sustain phase re-
quires strong indicators visually presented throughout the organization to tell the organ-
ization how the 5S actions are actually affecting performance. But just the visual indica-
tors on their own are not enough, they require a periodic and systematic check-up on
the level and also on how the method is developing. (Chapman, 2005:31, Chiarini,
2013: 88).

To find the positive examples, the key success factors from the same list of sources
are presented in the following subsection.

4.2.3 Key Success Factors in 5S Implementation

The same sources which were presented in the previous subsection to look for the
common pitfalls, were utilized to examine also the key success factors of 5S implemen-
tation. The same categorization of Management, Standardize and Sustain was used for
also the success factors in order to find the strongest key elements which could be

utilized as a foundation for building the solution in this study.

The key success factors in 5S implementation are illustrated in Figure 15 below.
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Centralized 5S stations
(Chapman, 2005)
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Sustain

Multi-level involvement, Top
management -> “shop floor
leaders”(Chapman)

5S improvement time policy
(Chapman, 2005)

Management involvement
in follow-up (Chapman)

Visual factory! (Chapman, 2005)

Shitsuke = “Discipline”
(Chiarini, 2013)

Procedures and instructions
(Responsibilities, daily checklists,
times) (Chiarini, 2013)

Indicators (Chiarini, 2013)

VISUAL standards
(Chiarini, 2013)

Clear, non contradictory
communication from
management (Chiarini, 2013)

Figure 15. Key Success Factors in 5S Implementation.

Periodic check-up on
development (Chiarini,
2013)

The key success factors in each category are presented in Figure 15 above are further

explained under their corresponding topics.

Management

As seen in Figure 15, the management category focuses on the visibility, communica-

tion and strategic choices made by the management. Moulding (2010: 88) suggests a

specific 5S “business plan” in the form of a balanced scorecard in order to formalize the

5S approach. A framework for the 5S Business Plan is presented below in figure 20

(Moulding, 2010:88).
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| 5S Strategy ‘

‘ Finance Plan ‘

Marketing Operational
Plan Plan
{BE“E‘ﬁ'E] Vark Breakdoemn
HR Plan
L&G
iLeam ':|_| :_.\, _."ll_ goinl]

Figure 16. 5S "Business plan" (Moulding, 2010: 88).

As shown in Figure 16, the 5S Business plan could incorporate the aspects needed for
communication in terms of Strategy (Benefits, goals, and direction), Resource plan
(Budget, HR) and the operational plan for activities needed. The clear and uniform
communication is emphasized and completed with a rigorous aim towards a visual
workplace, which according to Galsworth (2011:14) is the “language of Lean made
visual”. The visual management concepts were seen as important parts of standardize

and sustain phases as well.

Standardize

The key success factors for Standardize phase of 5S focus on the practical steps that
help ensuring a standard 5S approach that can be repeated and developed easily with
clear standards. Especially the visual workplace is a key concept which needs to be
systematically managed as part of the standardize phase. One of the key findings that
is suitable for both the Standardize and Sustain phases, is the need for an improve-
ment time policy. This means that there should be an officially communicated time re-
served on a regular basis for setting the workplace according to the standards and im-
proving them. Galsworth (2011: 15) has named this task as “Cracking the code on
time”, and continues by arguing that the unavailability of improvement time is a false
myth which must be challenged. By installing the visual management practices and
reserving time for standardization and improvements, there will be a real chance for the

new way of working to be implemented. Galsworth (2011:16) finishes by saying “Once
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the code on time is cracked, improvement can become a daily practice that is also of-

ten deeply inventive”.

The standardization phase is seen as directly linked to the daily management practic-
es, supported by the creation of standards which support in bringing normally varying
results under control. In this context, standards in form of e.g. responsibility lists, daily
checklists and work instructions should be made immediately visible and brought to
where the work is executed. When communicating the standards as many visual tools
such as virtual whiteboards, photos, drawings and color coding should be utilized to
make information obvious and support the daily management practices. (Moulding,
2010: 79; Chiarini, 2013: 88).

Sustain

The best practice identified for the sustain phase is focused on the visible involvement
of all employees and the discipline to repeat and especially continuously improve the
5S status. The foundation is built through involvement through all levels, but especially
the visible top management involvement is seen as the key success factor for Sustain
in the long term. Top management can visibly demonstrate the commitment by partici-
pating in regular walk arounds or audits which provide a formalized way of providing
support and feedback. Chapman (2005: 31) suggests using informal shop floor leaders,
who are volunteers to provide daily support for harmonizing, monitoring and leading the

implementation.

Galsworth (2011: 16) stresses the importance of empowering the workforce in the long
term sustainment of 5S and Visual management practices. The operators and persons
actually performing the operational work should be empowered by strongly involving
them in all the 5S phases and by providing them challenging tasks to undertake. This
includes the open communication of results and progress by making them visually
available and updating them regularly and systematically, preferably by the teams
themselves working in the areas complemented by regular audits from the manage-
ment. (Chiarini 2013: 88; Chapman, 2005: 30).

In the end, it is important to see the 5S method as more than just a mechanical tool,
but instead as a practical method for incorporating the Lean philosophy into daily work.

In the center of the Lean philosophy are the principles of Kaizen (Continuous Improve-
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ment) and People continuously Improving. This aspect is described by Ballé in the fol-

lowing way:

The key transformation lesson I've had to learn the hard way from my senseis is
that lean transformation is about using the lean tools to develop the kaizen
mindset in every employee, as opposed to applying the lean tools to every pro-
cess to get a quick boost. (...).You must see the (Lean) transformation in terms
of how well the individual supervisors are creating standard conditions in their
areas. The issue then becomes a ‘train the trainer” program: how to train su-
pervisors at 5S so that they train their teams at practicing it every day. (Ballé,
2009)

As suggested by Ballé, a strong focus should be paid on using the Lean tools, such as
58S, for developing the people and their understanding of the Kaizen mindset, instead of
quick fixing issues or supporting one-time projects. After all, it is the people who are
executing the processes and it is their motivation and competence that needs to be
carefully planned and reacted to, which makes sustaining 5S a management issue
more than anything else. In the core of sustaining 5S is making sure that people are
trained and do what they are trained every day. And if there are issues concerning
productivity, quality or other indicators, the 5S conditions should not be used to solve
the problem, but to make the problems (waste) in production visible, so that it is easy
and simple to visually identify the causes during standardized daily management prac-
tices. (Ballé, 2009).

The principles of Visual Management as a tool for supporting Lean thinking and 5S are

presented in the following subsection.

4.2.4 Visual Management and the Visual Workplace

As explained in the previous subchapter, the elements of Visual Management are seen
as a key factor in both Standardize and Sustain phases of a 5S implementation. In this
subsection, the concepts of Visual Management and the Visual Workplace are defined,

described and analysed and connected into the context of 5S Implementation.

Toyota, which was earlier introduced as the origin of the Lean thinking and concepts,

places a strong emphasis on Visual Management as part of its leadership culture. Liker
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& Convis (2012: 153) explain the role of Visual Management at Toyota in the following

way:
It's impossible to overstate the importance that Toyota gives to visual
management. Every metric that matters throughout the company, espe-
cially on the shop floor, is presented visually for everyone who is involved
in meeting the goal to see.(...) Many of the tools of the Toyota Production
System are mistakenly viewed only as methods for improving the pro-
cess. In most cases, they are intended to display the standards visually
so that any deviations are visible to all.(Liker & Convis, 2012:153)

The focus to Visual management at Toyota is based on three key reasons: “(A) it clari-
fies expectations, (b) determines accountability for all parties involved and (c) gives the
possibility to track their own progress and self-development.” Thus the key task for a
leader or manager is to ensure that the visual management systems focus on the right

issues and can be easily understood at a glance. (Liker & Convis, 2012: 153-154)

Galsworth (2004: 44) combines the general context of Visual Management into the
concept of Visual Workplace. She offers the following view on the use of visual man-
agement in the workplace: “Visual workplace is not about posters and signs. The visu-
al workplace is the language of Lean production made visual”’. The purpose of the vis-
ual approach is to identify and eliminate deficits in information through visual solutions.
A definition of an ideal state of a visual workplace is a self-ordering, self-explaining,
self-regulating and self-improving work environment, where what is supposed to hap-

pen, happens on-time supported by visual devices. (Galsworth, 2004: 44).

Kattman et al. (2012: 412) even argue, that the Visual workplace and 5S concepts can
be used interchangeably. Based on the definitions above by Liker & Convis and Gals-
worth, it could be said however that the Visual Workplace and 5S although integrated,
are not precisely interchangeable. 5S refers to the specific process steps of workplace
organization, whereas Visual Workplace focuses solely on the visual aspects with less-

er focus on the systematic focus to daily management and leadership.

The 5 levels of a Visual Workplace are presented in Figure 17 below (Galsworth,
2004:46).
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Visual
workplace

5

Figure 17. Five levels of Visual Workplace.

The five levels of Visual Workplace presented in Figure 17 are built on the foundation
built on the first level, visual order. The visual order is the key in building a visual work-
place as it answers to the most common question in workplace, the “Visual where” as
formulated by Galsworth (2004: 45). This step is the starting point in answering the
questions including “where” by defining a clear visual order in the physical workplace,
whether in production areas or offices. The five levels of the visual workplace and their
connection to the five phases of 5S is collected into Table 11 below (Galsworth,
2004:45-46; Kattman et al., 2012: 425).
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Table 11. Five levels of Visual Workplace and the connection to 5S phases.

1 Visual Answers to “visual where” Tool silhouettes, Set in order
Order Shadowing,
Bordering
2 Visual Answers to “what, who, how  Work instructions, Standardize
standards  and how many” Pictures, SOPs
(Standard operating
procedure)
3 Visual Visual metrics showing Online displays, A3 Standardize
measures  whether production is problem solving

behind or ahead of planned  templates
demand (takt). Visual
problem solving tools.

4 Visual Detailing the standards Pull-systems, e.g. Standardize,
controls based on number, size, Kanban, max-min Sustain
volume. Visual triggers marks
(Kanban)
5 Visual Error-proofing, Poka-Yoke design Sustain
guarantees

As described in Table 11 (Galsworth, 2004:45-46; Kattman et al., 2012: 425) the levels
of Visual workplace, their meaning and the specific tools can be connected to the steps
in the 5S system. First level, the visual order is mainly considered during the second
5S step of Set in order, where many of the “visual where” questions are considered
when planning the right locations for the necessary tools, finding the right place for eve-
rything and marking them in a way that they can be returned just as easily as they were
picked. This involves solutions such as shadow boards, tool silhouettes and bordering

to mark the locations in a clear and visual way.

The second level, visual standards answers to the questions “what, who, how and how
many?” and can be seen to connect directly with the 5S phase Standardize. In this step
visual standards are created and presented visibly directly in the areas where the work
is done. The visual standards can be published in the form of photos, drawings or flow
charts as an example. (Galsworth, 2004:45-46; Kattman et al., 2012: 425)

The third level of a Visual workplace establishes visual measures. Visual measures are
traditionally metrics that visually inform how well the area is performing against the tar-
get and enables an immediate and transparent way of communicating to all employees

at once. Visual measures can also include problem solving tools if the measures show
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a need for improvement. Examples of these can be online Andon boards or A3 problem
solving templates. Visual measures need to be defined and followed as part of the
Standardize phase in the 5S approach. (Galsworth, 2004:45-46; Kattman et al., 2012:
425)

The fourth level consists of visual controls. This level gives visual standards a more
detailed level in daily operation by defining visual levels of control based on number,
size, volume and so on. This helps to control and operate according to the defined
standards and makes deviations immediately visible. Examples of visual controls can
be Kanban or pull systems or simple maximum —minimum gauges or high-low marks
and colour coding. (Galsworth, 2004:45-46; Kattman et al., 2012: 425)

The fifth and final level of the visual workplace is reached when visual guarantees are
built-in as a natural part of the process of work itself. These types of mistake-proofing
mechanisms are often referred to as Poka-Yoke, which refers to an approach that re-
lies on modifying or designing the process to reduce the possibility of errors by making
it either impossible to happen, or at least immediately visible at a glance. These types
of solutions and innovations are elemental to the 5S phase of sustain where also the
continuous improvement of the 5S concept is in focus. Poka-Yoke solutions make the
workplace easier and simpler to sustain, when the possibility of making errors can be
avoided entirely. (Galsworth, 2004:45-46; Kattman et al., 2012: 425)

Below are a few examples of visual workplaces.
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Figure 19: Example of a Visual Workplace — Visual standards (Galsworth, 2004:47)

As seen from the above figures, the visual management practices instantly support and
integrate as part of the 5S method and vice versa. As discussed earlier, elemental to
both approaches is the demand for a strong management involvement and participa-
tion and strong employee dedication in order to sustain 5S and visual workplace in the
long term. The next section introduces existing best practices concerning leading and

sustaining change.

4.3 Leading and Sustaining Change

In this section, the relevant body of knowledge concerning change management is pre-
sented. The 8 step model for change framework of Kotter (1996) is used as the corner-
stone in providing best practice for managing a large cultural change as is the case
with a 5S implementation. In the following subsections the Accelerated Change Pro-
cess model (Atkinson, 2014) is introduced and aligned with the 8-step model for
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Change created by Kotter. In the last subsection, the key factors of a Sustainable Lean
initiative are discussed against the Sustainable Lean Iceberg model formulated by
Hines et al. (2008:9).

4.3.1 8-Step Model for Change

Change management is one of the topics which have been studied in great depth dur-
ing the decades since 1950s. The world today affected by globalization and digitaliza-
tion is changing faster than perhaps ever before. As identified in the previous section,
the key success factor in managing a radical change of working procedures such as a
5S implementation, the aspects of management involvement and example and sustain-
ing the reached changes are repeatedly emphasized. Kotter (2012: 8-9) describes the

natural qualities of major changes in the following way:

To date, major change efforts have helped some organizations adapt signifi-
cantly to shifting conditions, have improved the competitive standing of others,
and have positioned a few for a far better future. But in too many situations the
improvements have been disappointing and the carnage has been appalling,
with wasted resources and burned-out, scared, or frustrated employees. To
some degree, the downside of change is inevitable. Whenever human commu-
nities are forced to adjust to shifting conditions, pain is ever present. (Kotter
2012: 8-9).

This emphasizes the general human tendency to change resistance. Kotter’s study of
dozens of different sizes of change initiatives resulted in a condensed list of eight most
common errors when starting a major organizational change, whether it is called re-
engineering, re-strategizing, mergers, downsizing, quality efforts, cultural renewal or
something else changing the state of the organization dramatically. Any of these com-
mon errors can be devastating to a change initiative, but can be avoided. The answers
to avoiding these common errors require understanding why organizations resist
change as they do and how can this be systematically and effectively overcome
through a multistep process. As a solution to tackle the eight common errors of change
Kotter has created the Eight Stage Change Process. The eight common errors and the
change process stages to tackle these errors, together with the key actions required in
each stage are described in Table 12 (Kotter 2012: 19, 24).
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Table 12: Eight common errors and the stages of change (Kotter 2012: 19, 24)

1 Allowing too much Establish sense of Identify or create crises / opportunities
complacency urgency Drive people out of comfort zone
Set higher standards
Increase external feedback

2 Failing to create a Create guiding coalition  Find the right people (Leadership / management)
sufficiently powerful Create trust and team spirit through dialogue
guiding coalition Develop a common goal

3 Underestimating Develop vision and Direct, align and inspire actions
power of vision strategy Strategy to achieve vision

4 Undercommunicating Communicate change Constant communication through multiple channels
the vision vision Top management setting the example

5  Permitting obstacles Empower broad based  Align structures with vision
to block the new action Remove barriers, confront opposers
vision Provide training and constant communication

6 Failing to create short  Generate short term Avoid urgency to drop, celebrate wins!

-term wins wins Provide reasons for sacrifices

Reward desired behaviour

7 Declaring victory too Consolidate gains and Use increased credibility to build on short-term wins
soon produce more change Promoting and rewarding change agents
Involve more people, increase speed

8 Neglecting to anchor  Anchor new approaches Make change “the way we do things around here”
changes firmly inthe  in the culture Communicate connections between new way and
corporate culture success

Ensure leadership development and succession

The different transformation process phases are described above in Table 12 with color
coding. The first four steps marked with blue are used to “defrost a hardened status
quo”. The orange steps from five to seven represent new practices that are brought in
during the transformation. The eight and last step grounds the changes into the com-
pany culture and aims to sustain the reached changes. A distinctive requirement for the
eight step model is also the importance of sequence. The sequence of the steps sup-
ports creation of inner momentum for the change process, which is required to over-

come the inertia of the organization resisting the change. (Kotter 2012: 25)
Defrosting Status Quo

The first phase of the change process is to defeat the sense of complacency by estab-
lishing a sense of urgency. This phase requires a critical evaluation of the operating
environment to identify crises hidden under the surface. People need to be driven out
from the comfort zone by setting higher standards in form of challenging targets, utiliz-
ing external customer feedback more and insisting on taking interactions with unsatis-
fied customers, suppliers and other stakeholders. According to Kotter (2012: 45), no

matter how the change process is started or by whom, most companies find progress
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difficult in steps 2-4 unless a majority of the managers see the current state unac-
ceptable. (Kotter 2012: 35-47)

The second step of change focuses on creating a guiding coalition which can effective-
ly and credibly lead the change. The guiding coalition needs to consist of key individu-
als with enough power and influence to lead change. In addition the guiding coalition
needs to develop a common set of goals and create a common trust amongst each

other to work as an effective team. (Kotter 2012:47-59)

After the guiding coalition is formed, the third step is about creating a vision and strate-
gy for the change. The vision is the long-term target for the change, which directs and
preferably inspires actions. Strategy is then created as a set of actions to achieve the
common vision. (Kotter 2012:60-71).

Once the vision and strategy have been created, they need to be effectively and con-
tinuously communicated. The fourth step is to communicate change vision. Multiple
channels and forms of communication should be relentlessly utilized in delivering the
vision to the entire organization. In this context, perhaps the most powerful communica-
tion is done through example of the guiding coalition. Actions that conflict with the ver-
bally communicated vision can quickly destroy all the transformation efforts made thus
far. (Kotter 2012:72-84).

After the first four steps which focus on defrosting the status quo, it is time to move to

the next steps, which focus on bringing in the new concepts.
Bringing in new practices

The fifth step is empowering broad-based action. This step focuses in aligning the or-
ganizational and process structures with the newly communicated vision. It requires
that any visible barriers in form of persons or structures are confronted and dealt with.
In this phase it is also critical to provide necessary training, especially for the key
change agents in order to empower a broader group of people as part of the transfor-
mation. (Kotter 2012: 85-95).

After the change has been visibly started and first results can be seen, it is crucial to
quickly generate short term wins, which is the sixth step. By generating short term

wins, the sacrifices made by many employees in forms of added effort are justified. The
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short term are also used to avoid the drop of urgency during a long-term change. The
key drivers for change who made the wins possible should be rewarded and encour-
aged. (Kotter 2012: 96-106).

Once the first wins have been generated, it is not the time for complacency, quite the
opposite. The seventh step of change is to consolidate the gains and produce more
change. In this step the speed of the change process can be increased and more peo-
ple should be involved in the process. In this phase the key change agents should be
identified and visibly rewarded for their contribution. (Kotter 2012: 107-117).

Grounding the changes into company culture

In the eighth and final step of change the new approach need to be anchored as part of
the culture. The new ways of operating need to be communicated actively and the con-
nections between new approaches and organizations success should be highlighted
actively. In this phase it is vital to also consider the long term sustainment of changes

and ensure leadership development and succession plans. (Kotter 2012: 118-127).

The eight step model by Kotter offers a concrete checklist which can be utilized when
considering the changes required in a 5S implementation.

4.3.2 Sustaining change and installing Lean Continuous improvement

Atkinson (2014: 13) argues that in order to understand what makes change work, is to
understand also what conditions allow modern change processes to fail. The most
common conditions allowing Lean continuous improvement programs to fail are listed

in table

£
-

Metropolia

University of Applied Sciences



65

Table 13: Common Conditions causing Lean Continuous Improvement initiatives to fail (Atkinson 2014: 13)
T S STV VB | ean is seen foo much as a solution for manufocturing businesses only and has been poordy
do for your organizalion applied o the senice and the public sector. Only by integrafing OD with Lean will the culfura
of confinuous improvement ever bacome a reality
Lack of Leadership from the Senior It is easy fo commit and lead the process but many SMT's lack the will, the momentum or the
managament understonding to do so. Leadership is about giving direcfion and promofing strong values by
which the organization can deliver to tha customaer.

Team (SMT)

PO S PR R S Without strategic focus any rood will get you fo where you want fo go. If Lean isn't part of your
compefitive strategy, then it's purely an ‘odd on’ which equates fo no more than fovour of the
manth’

Change with Busi
ith tham

Integration on Businass our change strategy should be integrated with your quartery business plan and strategic
Plan intent

Focusing on Techniques rather than Until behaviour changes, nothing changes. Focus on behaviours that take you nearer your
Bohaviours customer focused goals

Doing change to people rather than Trust your people. They are the most imporiant resource you have, freat them with respect.
engaging with They can leverage change to bring about significant improvement
5 N PR R R ST W have yet to find an organizafion that over communicates its infent and purpose for
500 T O N G R S continuows improvement. Tailor your communication goals and media fo oddress key

maintain the momentum fo suskain, stakeholders. Develop medio and feedbock mechanisms that illustrate whether you are
closer or further away from your goals.

As seen in Table 13, there are several conditions that affect Lean Continuous Im-
provement initiatives to fail. There are two critical conditions to highlight in the context
of this study. Focusing on techniques rather than behaviours points out a key condition
that is typical to many Lean initiatives. As described in the previous sections, Lean is
more a management philosophy than a set of techniques or tools. Thus the focus in
Lean initiatives, such as 5S, need to be primarily on changing the behaviour of the
people, instead of implementing tools. The second critical condition to avoid is “Doing
change to people rather than engaging with them”. In order to avoid this condition, it is
critical to emphasize the two core Lean principles of Kaizen and people continuously
improving when changing the processes. The change needs to be done with the peo-
ple, not to the people.

Accelerated Change Process

In order to avoid the common conditions mentioned in Table 13 above, a five stage
Accelerated Change Process (ACP) can be utilized. This approach combines aspects
of GE’s Change Acceleration Process (Von Der Linn, 2009) and the Eight steps of
Change by Kotter presented in previous subsection. (Atkinson, 2014: 15). The stages
of the ACP are presented in Figure 20 below.
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Accelerated Change Process

Figure 20: Accelerated Change Process (Atkinson 2014:15)

The ACP stages presented in Figure 20 are presented to overlap one another in order
to highlight the impact of each step on the following step. As the change is considered
in an organization, the so called unintended consequences need to be considered after
taking each step. These consequences require continual feedback and adaptation as
seen necessary (Atkinson 2014: 13).

The first stage of ACP emphasizes the passion and conviction of the leaders of the
change. This requires positive enthusiasm from those in leadership positions. The en-
thusiasm of the Lean sponsor or client must be matched by the internal lean consultant
or facilitator, who must express alike level of energy, commitment and motivation in all

connections concerning the lean implementation. (Atkinson 2014: 15).

The second stage focuses on extensive communication and creating a desire for
change. People should not be summoned to any workshops or a corporate “roll out”
without understanding why the change in operations is necessary, what are the tangi-
ble benefits and what the role and responsibility of each participant will be in supporting
the initiative. Role of change leaders is to commit everyone to participate and make
them aware that the change will be in the best interest of the organization. (Atkinson
2014: 15-16).

After the leadership and communication stages have been started, it is time to align

constituencies. This stage focuses on creating a detailed action plan with responsibili-
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ties and specific measures including milestones and timeframes. In this stage the
communication of the vision needs to consider also the different stakeholders, such as
for example staff, representative groups, customers and suppliers and make sure that
the message is communicated in alignment to all (Atkinson 2014: 16).

Stage four focuses on shaping an implementation plan. It is critical for the people in-
volved to know where they and their team fit in the overall scheme of change and how
different factors cause another to work. Especially this stage focuses in transmitting a
clear understanding of when the future desired state can be achieved. (Atkinson 2014:
16).

The fifth and last stage of the ACP model is sustaining change and continuous im-
provement. For Lean to be sustained in the long term, it needs to be supported by key
people in the organisation. It is not enough to launch an event and believe Lean will be
implemented without further stimulus. Effective change requires fuelling from enthusi-
astic and committed people, feeding back success stories of how the change has
benefitted the organisation. It is also important to remember, that Lean might very well
not be the only initiative currently ongoing. Other projects may be competing for the
same resources, sustaining the momentum of the Lean initiative thus requires effec-
tiveness to keep it moving and providing visible results. The final aspect of sustaining
the changes, is to measure, monitor and quantify the progress. It is critical for the long
term sustainment of Lean to link the cultural change to the business improvements.
Thus it is important to be able to quantify and monitor the relationship between cultural
change, business process improvements and bottom line results through causal rela-
tionships. The cause-effect relationships are a strong way to demonstrate the wins cre-

ated by Lean implementation (Atkinson, 2014: 16-17).

4.3.3 Sustainable Lean Iceberg

Companies initiating Lean change often focus on the tools and techniques such as
Value Stream Mapping and 5S. Although this approach may lead to quick wins, and
helps build trust amongst employees, sustaining these short term improvements can
turn out to be problematic. Hines et al. (2008: 9) present the Sustainable Lean Iceberg
Model to highlight the difference between the two main aspects needed for a sustaina-
ble Lean implementation. There are the highly critical, so called enabling factors which

are hidden beneath the surface and the concrete visible factors which are seen above
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the waterline. The sustainable Lean iceberg is presented in Figure 21 below. (Hines et
al. 2008: 9).

Technology, tools Process
and techniques management
Above waterline - visible Above waterline - visible
v
Below waterline - enabling v Below waterline - enabling
Strategy and alignment
Leadership
Behaviour and engagement

Figure 21: The Sustainable Lean Iceberg Model (Hines et. al, 2008: 9)

As illustrated in Figure 21, the sustainable Lean approach is built upon three main ena-
bling factors: Behavior and engagement, Leadership and Strategy and Alignment. The
visible part of Lean consists of the technology, tools and technigques and the process

management aspects.

The first element below the water is Strategy and alignment. For Lean to provide sus-
tainable results and to be anchored into the culture of the company, a coherent vision,
strategy and need to be established. Just creating these however is far from enough,
as the strategy needs to be communicated and fully deployed throughout the levels of
the organization.

The second element below the water is Leadership. In this aspect, the distinction be-
tween leaders and managers is critical. Leaders are characterized by having a guiding
vision, can motivate and inspire people and have passion and integrity. Leaders are
capable of producing change, often to a dramatic degree. The key tasks of the leader
are to be innovative, inspire trust, have a long-range perspective and challenge the
current state. A leader inspires with words, deeds and actions by involving everyone to
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participate in delivering change and reduce fire-fighting in non-value-adding work, or
waste in other words. (Hines et al., 2008: 11-12)

The third and final element below the water is Behaviour and engagement. The en-
gagement of people is the essential goal of a Lean journey. It will essentially define the
ultimate success of Lean. The steps of an engagement journey are described in Figure
22 below.

9 Internalisation

Commitment
0 Institutionalisation

e Adoption

Understanding e Implementation

Acceptance 0 Positive perception

(3}
o e Understanding

Contact Awareness

Figure 22: Lean Engagement Journey (Hines et al. 2008: 12)

The Lean engagement Journey steps described in Figure 22 highlight the role of com-
munication where a well created and aligned strategy, combined with effective leader-
ship can assist a great deal. These steps also reflect the eight steps of change model
(Kotter, 2012: 19) presented in section 4.3.1.

The two visible aspects of Lean: Technology, tools and techniques and process man-
agement are seen most commonly in “Lean” organizations. They focus on visible
changes to the process flow and waste elimination. However their role in sustaining
Lean is secondary to the enabling factors of strategy and alignment, Leadership and
especially affecting the behavior and engagement of the employees. (Hines et al.,
2008:11-12).
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4.4 Conceptual Framework for 5S Implementation Guideline Creation

The key findings from existing literature concerning Lean Principles, Leading and sus-
taining organizational change and 5S best practices are combined into a Conceptual

Framework for an Implementation Guideline for 5S, illustrated in Figure 23 below.

Management  Standardize Sustain

1. Visible 1. Establishing 55 1. Multi-level

management Time policy involvement
support

2. Daily 2. Empowered
2. 8-Steps of change management workforce

3. 55 Business plan 3. Visual workplace 3. Visual workplace
4. Train supervisors (Order, Standards, (Controls,

to train their teams measures) Guarantees)

N\ N\

. Scherrer-Rathje et al. / 4
(2009) . Chapman (2005)

. Kotter (2012) . Chiarini (2013),

. Moulding (2010),
i Moulldlng (2010) . Galsworth (2011)
. Ballé, (2009)

1. Chapman (2005)
2. Galsworth (2011)
3. Moulding (2010)

Figure 23: A Conceptual Framework for a 5S Implementation Guideline

As presented in Figure 23 above, the conceptual framework is built to address the key
weakness areas identified as a result of the CSA section. The key focus areas are rep-
resented by the three main pillars, including selected best practice to support the pro-

posal building for each of the main weakness area.

The first pillar addresses the key issues concerning unclear role of the area foremen in
implementing 5S. In order to address these issues the importance of visible manage-
ment support (Scherrer-Rathje et al. 2009), key aspects of change management and
the 8-steps of change concept (Kotter, 2012), a 5S business plan (Moulding, 2010) as
a practical tool to visualize and formalize 5S implementation and the understanding of

a manager’s role as a trainer (Ballé, 2009) are presented.

Subsequently also the two main pillars are built to address the key weaknesses identi-
fied in the CSA phase. The second pillar is used to address the key weaknesses dis-
covered in the CSA considering inadequate focus on the Standardize phase. To pro-
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vide the foundation for the Standardize phase of 5S, the concept of establishing the
time policy (Chapman, 2005) is presented. A second key concept is to create rigorous
and solid daily management routines to support standardizing 5S. Third supporting
concept for the Standardize phase is to introduce the first three levels of the Visual
Workplace model by Galsworth (2011) which will assist employees in all levels to ad-
here to the agreed standards as part of daily operations.

The third pillar focuses on introducing the best practice to address issues identified in
the CSA phase concerning the Sustain phase of 5S. For this pillar, the lessons learned
from existing 5S implementations in other industries are studied. The key concepts
relevant for this study are the Multi-level involvement (Chapman, 2005) to create an
empowered workforce (Galsworth, 2011) and to utilize the concepts of the Visual

Workplace (Moulding, 2010) in support for the sustain phase of 5S implementation.

The conceptual framework will act as the foundation for building the proposal for a 5S
implementation guideline. The building process of the 5S implementation guideline is

described in detail in the following section.
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5 Building Proposal for a 5S Implementation Guideline

This section incorporates the key findings of the current state analysis and the concep-
tual framework into an initial proposal of a 5S Implementation Guideline.

5.1 Overview of Proposal Building Stage

The business challenge behind this study was the unsatisfactory progress made during
the first phase of the 5S implementation. Thus, the objective for this study is to create
an Implementation Guideline for 5S to ensure a harmonized and efficient implementa-
tion across all areas in the next phases of implementation. The implementation guide-
line proposal combines the key elements identified during the CSA, Conceptual frame-
work and the proposal building workshops.

In order to secure alignment with daily operations, the elements for the initial proposal
of a 5S implementation guideline are discussed together with four key colleagues in
production and packaging departments of the case company. In the first part of pro-
posal building, data concerning key ideas to be included in the 5S implementation
guideline is collected from the key stakeholders in a workshop session and used as the
source material highlighting key focus areas to be included in the proposal. This quali-

tative data from the workshop forms the second round of data collection for this study.

In the second part of proposal building the initial version of the 5S implementation
guideline is created based on the CSA findings, conceptual framework and ideas co-
created during the proposal workshop. Foundation for the proposal is the conceptual
framework, which was introduced in section 4.4. The conceptual framework combines
best practice concerning 5S implementation such as the Visual Workplace (Galsworth,
2011) and relevant key theories in change management concerning initiating and sus-
taining change such as the 8-step model of Change (Kotter 2012). The existing
knowledge is adjusted for the operational environment of the case company and uti-
lized in building the initial proposal for a 5S implementation guideline most suitable for

the operating environment.

In the third part, the initial proposal is presented to the key stakeholders for first round
of feedback. The feedback from the key persons using the 5S implementation guideline
will be incorporated into the final version, as they are the internal customers using the
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document. The finalized initial proposal will then be taken to validation by the site man-

agement, which is discussed in section 6.

5.2 Co-Creating Proposal for 5S Implementation Guideline — Data 2

The proposal addresses key findings from the current state analysis and is supported
by the best practice presented in the conceptual framework. After the proposal is built,

it is presented to the site management for final feedback and validation.

As described during the current state analysis (section 3) of this study, the case com-
pany has already started the 5S implementation phase 1, but the results and progress
so far have been unsatisfactory. Thus the focus in the proposal building is to tackle the
key issues identified during the CSA which are causing the implementation to lack pro-
gress. The most critical weaknesses described in section 3.4.2 based on the CSA find-
ings were the unclear role of middle-management and missing tools and support for the
critical Standardize and Sustain phases of 5S. These identified weaknesses pose a
serious threat to overall continuation of the 5S implementation and need to be critically
addressed. Thus, these three key issues are selected as the focus areas to be specifi-
cally addressed in the proposal. In addition to addressing the identified key issues, the
5S Implementation Guideline must cover all the areas of 5S implementation in order to
serve as a supporting document also in the following phases of the 5S implementation

in other areas and functions.

The proposal workshop was held in April 2017 with two main goals. The first goal was
to introduce the CSA overview from 5S implementation phase 1 to the involved col-
leagues in order to share the lessons learned from the 5S areas worked on in Phase 1
of implementation. The second and main goal was to collect and co-create the key ide-
as that should be included in a 5S implementation guideline. The participants of the
workshop and their roles in the organization in the 5S implementation are presented in
Table 14 below. The agenda and field notes from the workshop are recorded in full

detail in Appendix 4.
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Table 14: Participants of Proposal Building Workshop (Data Collection 2)

Respondent, Organizational Role 5S Role

Data 2

R(espondent) 1 | Production Manager Dep. manager, area owner

R2 Development engineer Lean Navigator, coordinator

R3 Production foreman Area foreman

R7 Packaging foreman substitute / | Area foreman / 5S area respon-
Shift leader sible

Researcher Packaging area manager Lean Navigator & dep. manager

As shown in Table 14, the participants represent the key positions in the areas of the
first phase of 5S implementation. They will also have a significant role in the following
phases of implementation as they are responsible for the majority of total number of

areas to be covered by 5S.
Management

First, the key ideas on how to improve and clarify the management aspects were cate-
gorized. Most importantly the role of management was commonly seen to be an active-
ly visible owner of the 5S method and to set the example and new level of demand.
The critical role for management was seen to assign responsibilities for physical areas
and then focus on delegating the actions, so that the additional time needed for the first
actions is spread evenly in the organization. During the proposal workshop Respondent
1 (Production manager) emphasized the importance of delegating actions in the prede-

fined areas in order to broaden the basis for implementation in the following way:

We will begin driving this onwards in the shifts where the area responsible per-
sons with the most experience happen to be. They will first gain experience more
rapidly and later start training the next level of new 5S trainers onwards. (Re-
spondent 1, production manager)

This supports the principles of “Train the trainer’ concept by Ballé (2009), as presented
in section 4.2.3 earlier. The ideas collected under the topic “Management” highlight the
necessity of the managers to be focusing on the right things, instead of just doing
things right. During the discussion, it was also seen critical that the time reservation is
clearly communicated by management and distinguished between the first “3S Blitz”
and the time needed afterwards to repeat the daily Standardize and Sustain actions.
As a summary, the key focus of both department managers and area foremen was

seen to be on creating the urgency, finding the right people to drive change forward
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and visibly setting example and ensuring the new standards level are reached and de-

veloped.
Standardize

For the standardize issue, the ideas to be incorporated were more concrete and very
directly applicable into a guideline. The demand for supporting checklists and support
for issues such as which actions should be considered to be standardized were clearly
needed. Also clear standards for the time reservation, especially concerning how the
time and effort is split between making production and 5S efforts, was seen important.
One of the weaknesses identified already in the CSA phases was the purchasing of
new equipment and smaller storage solutions. For this topic, specific lists for standard
suppliers and sources were requested. It was also brought forward during the work-
shop that it could be beneficial to make 5S familiar by utilizing already existing systems

and tools:

To standardize and sustain phases, it could be beneficial to use the already ex-
isting tools and systems. Could e.g. the checklist for 5S actions be included in
the shift log book (konepaivéakirja) to make the 5S steps part of the daily routine.
(Respondent 7, Packaging area foreman substitute / Shift leader)

This kind of ideas and findings which are directly in relation to the daily operations are
very valuable and emphasize the importance of co-creating ideas with the future inter-

nal customers of the guideline.
Sustain

The third main focus area was about the Sustain phase, which is the critical measure
for long term sustainability of 5S as part of daily operations. As mentioned above, also
for the sustain phase it was seen important to try to find support for the 5S implementa-
tion from the already existing tools and practices. In this context, it was mentioned that
the already executed SHEQ (Safety, Health, Environment, and Quality) walks called
“TUTTAVA” rounds could be combined with the actions from the 5S Sustain phase.
This would help to avoid creating an additional burden to the organization in the form of
entirely new processes, but instead 5S could be introduced into already existing rou-
tines by slightly altering the existing instructions. For the communication and feedback

system on the other hand, new ideas in the form of tools and best practice was seen
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necessary to be mentioned in the guideline. Concerning communication and

knowledge sharing there was a valid proposal raised during the workshop, as follows:

5S area responsible persons should have a common forum for sharing best prac-
tice, ideas and talk about faced challenges from their respective areas. (Re-
spondent 2, Lean Navigator)

Both cross-functional communication and knowledge sharing are critical aspects con-
sidering building an empowered workforce which can sustain and continuously improve
5S in the long term. To support the concept of empowered workforce, another idea was
raised, which underlines the role of the operators who are the actual specialists in their
own areas. The following quote rounds up the essence of the Sustain phase:

The development and continuous improvement ideas should eventually be com-
ing from the operators, who should independently execute the easy, smaller im-
provements. (Respondent 7, Packaging area foreman substitute / Shift leader)

The above quoted ideas from the proposal building workshop were highlighted as they
support the key purpose of Sustain phase, making 5S a permanent part of daily work.
The key ideas provided during the proposal building workshop are condensed into Ta-
ble 15 below.

Table 15: Summary from Data collection 2 (Proposal Building Workshop, April 2017)

Set example, be visible | Clear checklist templateon | Incorporate 5S with
in areas. Focus on what needs to be existing SHEQ walks
ensuring engagement | consideredin the (TUTTAVA). (R1)
and commitment (R3) | standardize phase (R1, R3)

3S blitz + Regular time | Time reservation to be Provide ideas for a
reservation for communicated by Dep. feedback and
Standardize and Managers (R1) communication system

Sustain (R7) (R1)

Management to Standardize regular Create a platformor

delegate area purchases. Sources and forum for sharing ideas

responsibilities (R1) technical execution. between areas. (R2)
(R2,R3,R7)

Utilize already existing Empower operators to
tools to develop routines. | provide continuous
(R7) improvements (R7)

These key ideas presented above will be incorporated into the first proposal for 5S Im-
plementation Guideline, presented in the following section. The fit between the weak-
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nesses identified as the result of CSA, the existing best practice identified in the con-
ceptual framework and the key ideas collected during the proposal building phase are
combined into a summary presented in Figure 25 below.

Current State Analysis (Data collection 1)

Standardize

Conceptual Framework (CF)

Initial proposal (Data collection 2)

1.Dep. Managers
communicate and set 1. Dep. Managers to
example, area foremen to announce official time policy
be visibly present for 3S blitz + regular sustain
2. Focus on the attitude, 2. Support for regular
communicate the urgency. routine actions needed,

Foremen Sustain

1. Utilize existing SHEQ
walks = Involve top
management

2. Empower shopfloor to
develop own work

3. A step-by-step guideline checklists etc.
needed to support foremen 3. Guideline tips and tricks

4. Area foremen to become for using visual order,
experts in 55 and focus on standards and measures
coaching

3. Incorporate 5S into
existing systems and tools
where applicable

Figure 24: Connection of CSA, CF and Initial Proposal

As shown in Figure 25 above, the key issues concerning Management, Standardize
and Sustain form the three main categories most urgently requiring solutions. The con-
ceptual framework in the second layer addresses the key topic areas by providing spe-
cific existing knowledge and models to be adjusted into solutions whereas the bottom
layer consists of the ideas co-created during the proposal workshop. These layers are
incorporated into the first proposal for a 5S Implementation Guideline. The structure
and logic of the Implementation Guideline proposal are presented in the next subsec-
tion.

5.3 Proposal for 5S Implementation Guideline

The proposal for 5S implementation guideline is built on the basis of solving key weak-
nesses and incorporating strengths identified in the current state analysis. Existing best
practice is studied and combined into the conceptual framework which supports the
proposal creation. The third element of proposal building is the co-creation of ideas
together with key stakeholders of the 5S implementation in production and packaging
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areas of case company during a proposal building workshop. The purpose of the guide-
line is to work as a supporting step-by-step guideline for managers and area responsi-
ble persons who will be implementing 5S in their respective areas in the following
phases of implementation and ensure an efficient and harmonized approach across all

areas.

The general structure and the contents of the 5S Guideline are condensed into Table
16 below.

!
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Table 16: Structure and main content of the 5S Implementation Guideline

Chapter in 5S Guideline

1. Introduction

2. Implementation
checklist

3. 5S Preparations
4. 5S Training

5. 558 Photo logistics
6. 5S Area selection

7. 5S Area Checklist

Purpose of section

Provide 5S background, purpose, goal,
benefits, roles, change theory

Standard checklist to support foreman
work

Preparatory tasks to ensure smooth
start

Ensure basic principles for 55 are
understood

Record the visual baseline and agree on
photo logistics

Create visual boundaries for area
selection

Prepare and modify checklists per each
area

Findings CSA

Foremen feel uncertain of
role, missing tools

Key persons missing, time
reservation unclear

Training materials worked
well

Missing methods for follow-
up

Area selection unclear

Key aspects from CF
Change management, 55
principles

Standardized daily
management routines

Sustainable Lean Iceberg
model, Time policy

Sustainable Lean Iceberg
model

Visual workplace

Visual workplace

Standardized daily
management

8. 5S Steps

8.1Sort

8.2 Set In Order

8.3 Shine

Step-By-Step guide for the 5S actions

Red-tagging, Quarantine area

Visual systems (Outlining, Labeling,
Shadow Boards)

Visual and Physical checks for cleaning
and inspection

Purchasing: sources and
technical execution

Standardized daily
management

5S Best Practice

5S Best Practice, Visual
Workplace

5S Best Practice, Visual
Workplace

8.4 Standardize

9. Visualize and measure
results

Agreeing on the procedures for
repeating 3S steps.

Defining the principles on how to
sustain, based on discipline of both the
team and individuals.

Create routines to record and
demonstrate progress in work areas

No efforts done for
standardize

No efforts done for sustain

No measures agreed

5S Best Practice, Daily
management

5S Best Practice,
Management visibility, daily
management

5S Best Practice, Visual
management
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The 5S Implementation Guideline is built into a MS Word —document to allow flexible
modification, update and sharing across all functions. The document is stored into the
M-files document management system, to allow version tracking and accessibility for
all employees in both sites of the case company. In order to ensure widest possible
usability for the document, the guideline is written in Finnish, which is the local lan-
guage of the case company.

The structure of the guideline document proceeds logically starting from general topics
such as introduction and 5S principles and continues onto further details. The first
chapter acts as the introduction for the 5S principles and clarifies the purpose and
method of using the guideline. In the introduction, the proposed implementation roles
and responsibilities are introduced and the concept of PDCA (Plan, Do, Check, Act) is
presented to be utilized throughout the guideline. As part of the introduction the key
prerequisites for change are presented (The will to change, necessity of time reserva-
tion and tools). As the tools, the 8-steps of change by Kotter (2012) is provided as a

reference to be followed and adjusted during the 5S implementation.

The second part of the guideline includes Chapter s 2-7. These chapters focus on the
preplanning phase where the necessary arrangements and preparations are made in
order for the actual 5S actions to be executed as efficiently as possible. The chapters
2-7 consist of a general checklist for the implementation actions, step-by-step guide for
the preparatory tasks, help for organizing the 5S overview training, guiding principles
for the 5S photo logistics as part of the Visual Workplace principles, as well as the Area
Checklist to provide foremen with a way of creating a standardized baseline to meas-
ure the following 5S actions against. Especially this part of the guideline aims to pro-
vide the foremen and area responsible persons with a clear set of instructions per each
area to consider while progressing towards start of the 5S actions. With the document
the foremen are given a support to which they can draw ideas from in case of having
doubts or uncertainty on how to proceed. As a summary, Chapter s 2-7 focus on build-
ing the foundation for standardized daily management principles, supported by visual

management tools.

Chapter 8 includes the actual 5S phases. In this chapter, the details for of each 5S
step; Sort, Set in Order, Shine, Standardize and Sustain are introduced and provided
with instructions on what to pay attention to and how to make sure the steps are exe-
cuted rigorously and according to similar standards in all areas. It is highlighted in the

guideline, that the purpose is not to offer a ready-made solution for 5S that can be di-
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rectly implemented “as is” in all areas and environments. However there are many el-
ements and common standards that can be utilized independent of the area or function
that 5S is implemented in. These company level standards are paid attention to and
introduced in the guideline with the goal of reaching a harmonized way of executing 5S
throughout the company.

The actions instructed in Chapters 8.1 to 8.3 present the actions needed to execute the
concrete 3S steps. 3S steps are presented in a systematic way and focus on immedi-
ate documentation of the agreements, which will later simplify and smoothen the exe-
cution in the phases of standardize and sustain. During the 3S sections, pictures from
existing best practice and concepts identified during the proposal building workshop
are incorporated into the guideline in the form of specifying comments and checklists

supporting a harmonized approach.

The phases of standardize and sustain are presented respectively in chapters 8.4 and

8.5 of the 5S implementation guideline.
Standardize

Chapter 8.4 focuses on providing managers and foremen the tools to support creation
of daily management practices for 5S. In the standardize phase the goal is to evaluate
the actions taken so far and formulate the best practice identified into agreed written
standards for the work area in question. Many of the actions taken are already provided
in the preparatory chapters or are written down as they have been executed during the
3S steps during chapters 8.1 to 8.3 of the guideline. In this section the guideline sup-
ports the team to review the already executed practices and identify practices working
best for the area and team in question. Checklists with additional questions to consider
are offered to ensure a standard approach in case something has not been executed
thoroughly enough first time around. The main part of the guideline focuses on making
sure the agreements for repeating the 3S steps have been made explicitly and com-
municated visually in the area so that each team member is aware of the standard pro-

cedures for repeating and developing 5S.

Sustain

Chapter 8.5 concludes the last step, Sustain. This chapter in the guideline focuses first
on evaluating the internal motivation and discipline of the organization to work accord-

£
-

/ ngfkr}opolia

University of Applied Sciences



82

ing to standards created in previous phases. The evaluation is done both on team level
as well as individuals. The purpose of this segment is to evaluate how well the stand-
ards that have been created and written down during the previous 5S phases are actu-
ally rooted in the daily operations. For this purpose the guideline offers a standardized
step by step method in the form of a checklist for evaluating the discipline and identify-
ing the areas for improvement. The individual evaluation of 5S sustain focuses on the
evaluation of the own working area of each employee individually. This portion targets
to provide methods for self-reflection and creating a sense that each individual with
their own thinking and example is a part of affecting the wider atmosphere and eventu-

ally affecting the success of the Sustain phase.

Last Chapter 9 of the guideline, “Visualize and measure results”, supports and links
directly to the Sustain phase. This chapter provides guidance for creating measure-
ments and agreeing on the principles for following up on how the status in the areas is
developing. The follow-up practices are based on repeating the practices and evalua-
tions already done on the earlier phases, thus supporting the sustenance of standard-
ized daily management routines. In this section, the emphasis is on the agreeing on the
type of measurements used to follow the progress of 5S, but also setting the standards
for continuous improvement by agreeing collectively on the target levels for improve-
ment after each evaluation is done. This is a critical aspect in sustaining the 5S in the
long term as the concept requires a continuous process to plan and test solutions, ana-
lyze results and correct where needed.

As mentioned earlier, the multi-level involvement is one of the key aspects in a suc-
cessful 5S implementation. Thus the validation of the 5S implementation guideline is
done together with the site management. Thus, the following section presents the vali-
dation process for the 5S implementation guide proposal.
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6 Validation of the 5S Implementation Guideline

This section focuses on presenting the measures taken to ensure that the co-created
proposal actually fits the needs and requirements of the case company by validating it
together with site management. The validation process including management feed-
back and the resulting validated 5S implementation guideline are presented.

6.1 Overview of Validation Phase

In order to validate the co-created contents, the initial proposal for a 5S implementation
guideline was presented to the key stakeholders of the Site in the Site Management
Team meeting in April 2017. The site management team meeting was chosen as the
forum for validation as the owners and key drivers are participating the meeting as the
regular participants. The co-created proposal was presented to the site management
team for feedback and validation. After this, the received feedback and ideas for devel-
opment were incorporated into the validated 5S implementation guideline document.

6.2 Validating the proposal for 5S Implementation Guideline

For the co-creation of the ideas for the proposal, key personnel in the operational func-
tions of the organization were involved. For the validation however, the acceptance and
support from the management level was necessary. Thus, for the validation the site
management meeting was seen as the appropriate forum, as it already consists of the
key stakeholders accountable for results of the departments and supporting functions.
The members of the site management team meeting are presented in Appendix 5.

As seen from Appendix 5, the members of the meeting represent the owner levels ac-
countable for the areas of the phase 1 and 2 of the 5S implementation as defined in the
roadmap for 5S implementation described earlier in Figure 4. These members have the
decision making authority in their respective areas and thus form the key stakeholders
to drive the 5S implementation forward. It was also seen as an important aspect to gain
the site management approval and input, as they need to demonstrate and communi-

cate urgency for commitment in making the 5S as part of the daily operations.

There was a 30 minute slot prepared from the agenda of the site management meet-

ing, which was used to introduce the contents of the initial proposal for the 5S imple-
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mentation guideline. The purpose was to get feedback and identify areas where devel-
opment is needed and eventually reach validation to publish and officially communicate
the guideline onward to the organization.

Key findings of the feedback received during the site management meeting are con-
densed into Table 18 below.

Table 17: Validation feedback from Site Management Meeting

Feedback Chapter of the
FecdRscpe by guideline document

Align with company color standards in

Head of . .
Development SHEQ hygiene areas 8.2 Set in Order
Development Head of Incorporate 5S sustain / measurement 9. Visualize and
P SHEQ principles with SHEQ (TUTTAVA) rounds '
measure results
Development Site Condense guideline by using even more All
Manager pictures and visual examples.
Positive Production Tested guideline proposal in Production 8.4 Standardize
Manager Control Room, seems to work well!
- . This is a good start to proceed with Later we
Positive Site . .
should continuously improve based on All
Manager

feedback during the next phases

As seen from Table 18 above, there were comments for both developments and things
that were seen as positive in the proposal. The developments are considered and in-
corporated into the final proposal for 5S implementation guideline. The main feedback
was that the guideline was approved and can be communicated further as a central
tool to help support the overall 5S implementation in the next phases, eventually in all
areas of the company. The validated proposal for 5S implementation guideline includ-
ing the development ideas from the Site management meeting is presented in the fol-

lowing subsection.

6.3 Summary of Final Proposal for 5S Implementation Guideline

The final proposal for the 5S implementation guideline is the result of findings from data

collection from several stakeholders on many different levels of the case company or-
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ganization. In addition, the key findings from best practice on 5S implementation is
used to provide existing knowledge to support the managerial work, and the critical
phases of standardize and sustain. The comments from the validation session with site
management are incorporated and the final version of the proposal, which has been
agreed to be used as official support document for the 5S implementation. The struc-
ture of the validated 5S implementation guideline document with chapters and overview
of the content is presented in figure 19 below.
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Table 18: Structure of the validated 5S Implementation Guideline

5S Guideline Introduction, create urgency for change

Standard checklist to support foreman work

Ensure preplanning tasks, affect behavior and ensure
engagement from personnel

Communicate 5S principles, alignh with company
strategy and targets

Create visual management baseline
Delegate responsibilities

Create foundation for standard work

Step-By-Step guide for the 5S actions
Red-tagging, Quarantine area
Visual systems (Outlining, Labeling, Shadow Boards). Color coding standards for hygiene areas.

Visual and Physical checks for cleaning and inspection

Create standards for repeating 3S steps. Reach joint Emphasize existing company standards and tools
agreements on above topics. (e.g SHEQ walks).

Principles and actions for Sustain, based on discipline Connect to principles of existing SHEQ walks
(TUTTAVA)

Create routines to record and demonstrate progressin  Incorporate measurements with existing SHEQ
work areas . walks (TUTTAVA)
-
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As seen from Table 18 above, based on the feedback received during the validation
session, there were no major changes seen necessary to the overall structure and logic
of the guideline. However, there were a few developments identified, mostly concerning
the integration with already existing company internal SHEQ standards and proce-
dures, such as the color coding and TUTTAVA walks. These developments were di-
rectly incorporated in to the guideline as part of the existing chapters they relate to.

One of the identified developments needed during the validation process was to con-
nect the 5S visual management principles to the already existing color standard docu-
ment. The mention of the was added as part of Chapter 8.2.3 focusing on the 5S step
Set in order. It complements the visual management principles and ideas of standardi-

zation by connecting the 5S into the already created color standard.

Another main discussion point during the validation was to emphasize connection to
already existing tools and principles. One of these mentioned was to align the sustain
phase of 5S as part of the already existing TUTTAVA —rounds. TUTTAVA rounds are
already used to evaluate the work safety, product safety and visual appearance of the
organization. It was identified that these areas could be well incorporated with the 5S
principles, which provide a systematic definition and standard for evaluating the status
of areas. Thus, a new section 9.2 was included to demonstrate the natural fit of the
TUTTAVA rounds as part of measuring the results of 5S. In this section the standards
for evaluating the results were also defined explicitly to fit both the TUTTAVA and 5S

principles.

The final, validated version of the 5S implementation guideline consists of a total of 40
pages and was stored in the document management system M-files to be available for
all of the case company employees without restrictions. The cover page and table of

contents are included in Appendix 6.
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7 Discussion and Conclusions

In this final section, first the structure and findings of the thesis are summarized. In the
second subsection suggestions for next steps are presented. Third subsection evalu-
ates the validity and reliability of this study and last the closing words are provided to
close off the study.

7.1 Executive Summary

The objective of this study was to create a detailed implementation guideline for work-
place organization according to Lean 5S principles. The case company of this study
had no previous experience in Lean and support for the already started implementation
of 5S was critically needed. Based on findings of the first phase of 5S implementation it
was seen that the chosen approach was not delivering expected results due to unclear
roles and missing competences in key areas. In order to ensure efficient progress and
avoid further waste of time and resources in following phases of implementation, the
key elements needed to better support the 5S implementation were analysed, defined

and incorporated into the guideline document.

In order to analyse the starting point, a current state analysis (CSA) of the first phase of
5S implementation was conducted. During the CSA qualitative data was collected by
conducting interviews with key stakeholders of the first phase of 5S implementation. In
order to receive a holistic view, also existing case company 5S project documentation
was examined. As a result of the CSA phase, the key strengths and weaknesses of the
first implementation phase were identified to be addressed in the implementation
guideline. Based on the CSA findings, the existing best practice concerning 5S imple-
mentation phases of Standardize and Sustain were studied. Another area where exist-
ing knowledge was utilized was to provide clarification to role of middle management in
change initiatives. Key concepts in aforementioned areas are combined into a concep-
tual framework that was used to ensure the theoretical grounding for the proposal
building phase. In order to ensure practical fit to the case company, the initial proposal
for a 5S implementation guideline was co-created together with key stakeholders in
production and packaging areas. In the final phase, the proposal was validated by pre-

senting and discussing the guideline document in the site management meeting.

The business benefits of this study are reached by creating the basis for a standard-
ized implementation approach, which supports the creation, sustainability and continu-

ous improvement of safe and efficient work environments. Previously no specific doc-
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umentation existed to support the work of implementation teams. As one of the findings
from the current state analysis it was identified that the managers and area foremen felt
uncertain on how to continue implementation after the concrete 3S steps. As a result,
the initial positive progress made was already seen to start to deteriorate after only
weeks of the 3S actions. Based on the co-creation with the key stakeholders the 5S
implementation guideline now addresses the key elements that were unclear in the first
phase of implementation. In addition all the phases of a 5S implementation are covered
by the implementation guideline, thus supporting progress in new areas.

The co-created guideline provides the managers and area foremen with a concrete
document which can be used in different ways depending on the level of expertise in
5S methods. For an individual already familiar with 5S, the guideline can serve as a
checklist to support implementation or as a collection of best practice. In the case of a
novice in 5S methods, the guideline can provide support as a complete step-by-step 5S
manual. The co-creation approach utilized during the thesis has already provided many
of the stakeholders with more information on the 5S steps which were seen unclear in
the first phase of implementation. Also the site management has been involved in the
validation process which improves their awareness of the importance of their role as

the drivers of the 5S implementation.

The guideline document is created as a general document without a specific depart-
ment or function related restrictions in order to enable broadest possible utilization in all
of the areas of the case company, including administrative functions and office spaces.
The guideline document enables and supports the creation of a truly standardized 5S
approach in the case company which will avoid waste of time and resources. Besides
these directly measurable benefits, the guideline especially supports the daily man-
agement work of foremen so that they are better equipped for supporting and training
employees in their own areas in aspects of 5S. This way all the levels of the organiza-
tion can be empowered and engaged and thus sustain and continuously improve the

workplace organization, efficiency and safety of their respective areas.
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7.2 Recommendations for Next Steps

In this section recommendations (R) for next steps are presented based on the findings

of this study.
R1 — Continuous Improvement of Guideline

The topic of this study addresses an issue which will eventually affect all the functions
and areas of the case company as the 5S implementation moves along. The outcome
of the study is an implementation guideline document, which was co-created together
with colleagues from the production and packaging departments. As the 5S implemen-
tation moves forward, it is vital to continuously develop the guideline document and
revise it based on the feedback from each area. For every area where 5S is imple-
mented, it would be beneficial to establish a formal feedback session including the de-
partment manager, area foremen, and the entire team that participated in the 5S ac-
tions. This session should be organized after each round of 5S actions to ensure sus-
tainability and continuous development of the 5S method and to involve all participants

to provide their ideas for development.
R2 — Internal Marketing of the Guideline

Internal marketing of the 5S implementation guideline should be done throughout the
company in all levels and as broadly as possible, e.g through the company intranet and
the internal magazines. In addition to general information, the primary target group of
internal marketing efforts should be the foremen responsible for the physical areas in
all functions. For this purpose the existing meetings targeting foremen topics, such as
the “Foreman forum” should be utilized to effectively and in a centralized manner pro-
mote the guideline and introduce its purpose, benefits and contents. In the foremen
forums the top management could also stress the urgency of a standardized approach

and support in maintaining urgency as the implementation moves along.
R3 - 5S Communication plan with Top Management Perspective

As with all major change initiatives, a continuous, systematic and centralized communi-
cation plan for 5S by utilizing multiple channels will assist in keeping the initiative fresh
in people’s minds. Management should actively emphasize the benefits through posi-

tive examples from the areas. It is vital to remind employees of the urgency of the ac-
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tions and also publicly communicate and celebrate success stories to build positive
momentum. This should be delivered preferably in the name of top management to

keep the priority visibly high.
R4 — Nominating 5S Champions

Visible top-management commitment would benefit the long-term urgency of the 5S
actions. It is advisable to nominate a “6S champion” from the local management team
for each area where 5S is implemented. The 5S champion could occasionally partici-
pate in the area audits and communicate the importance of the actions just by visibly
participating. It is critical to set the example and communicate urgency through all

management levels.
R5 — Software Support for Documenting and Reporting 5S results

In order to assist the area foremen in documenting and communicating the 5S area
results, analysis of investing into software to support these steps is suggested. By uti-
lizing a database with in-built visualization tools the area responsible persons could
focus on discussing and analyzing the results together with their teams, instead of us-
ing time for manually documenting and publishing information to areas. However, the
manual documentation is easy and flexible to establish in the first phase and the soft-
ware support is only relevant after the 5S methods have been established as part of
daily routine.

7.3 Thesis Evaluation

This section first evaluates the results of the thesis against the original objective and
how well the the thesis solves the business challenge it inteded to solve. After this a

reflection against the reliability and validity plan presented in section 2.4 is made.

7.3.1 Objective and Outcome

The objective of this thesis was to create a detailed implementation guideline for 5S. As
an outcome of this thesis, the detailed implementation guideline for 5S was co-created
with the key stakeholders and validated with site management. The resulting guideline
document is ready to be taken in to use immediately. However, effective utilization of
the document requires a centralized communication to foremen and an introduction on
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the elements and purpose of the guideline document as each area proceeds with the
implementation. These elements were not in scope of the study, and thus it can be
concluded that the originally defined objective and outcome of this study have been
achieved. The study provides the case company with a detailed implementation guide-
line for 5S ensuring a harmonized and standardized approach for the implementation.

7.3.2 Reliability and Validity

Section 2.4 discussed the reliability and validity plan of this study and first the two as-
pects of validity were presented. The internal validity of this study was ensured
through the three rounds of data collection according to the research design. First em-
ployees from different levels of the organization were asked to provide their experienc-
es from the first phase of 5S implementation. Second, the initial proposal was co-
created again with a selection of employees ranging from the department management
to the operator level. In the third round of data collection the site management team
participated in the validation of the proposal in an open discussion. The validity of the
study could have been further enhanced by using a wider base of employees for the
CSA phase. The selected amount of respondents was seen to be adequate as satura-
tion in the feedback was identified. The strength of the validation of the proposal could
have been enhanced by executing a test implementation in a selected area where the
functionality of the guideline could be more thoroughly tested. Now the validation was

done on a weaker level, by validating the concept in a site management team session.

The objective of this study was to solve a company specific issue, which required a
customized approach and solution for this specific context. In this study, the collection
of qualitative data was done based on practical experiences of a small group within the
specific company context and culture. Thus, the results of the study are not suitable for
broader generalizations as such. However, the aspect of external validity is considered
in the research design when building the research design and the conceptual frame-
work of the study and many individual elements can be generalized. However, creating

a general theory or solution was not the intention of this study.

Reliability evaluates whether the same findings would be obtained if the research is
repeated. In this study multiple methods were used in order to ensure Reliability. Trian-
gulation of data was ensured by utilizing multiple informants on different levels of the

organization and different functions as sources for data. Triangulation of data collection
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methods was done by using a variety of methods including interviews, workshops and
observation and by scrutinizing existing company internal documentation to collect data
from different sources. Finally, to ensure the quality of the proposed solution, the data
collection was done at different points in time. The results of data collection methods
are presented transparently including field notes and other relevant data, included as
appendices of this study to ensure an audit trail that ensures that the same results
could be replicated as befits the definition of reliability of research.

In addition to validity and reliability, other research quality criteria can also be ensured,
especially such as logic and relevance. Logic can be defined as a “cause-and-effect
explanation of an action, decision, event, phenomenon, or solution” (Businessdiction-
ary, 2017). Different aspects of validity and reliability need to be considered against, for
example, the Logic of chosen research approach which in this study is Action Re-

search.

The conscious and deliberate consideration of the logic behind these phases of action
research cycle is presented as the basis of the research design also in this study. Fol-
lowing the research design, the sections of the study are logically built upon the find-
ings made in the previous section. CSA findings highlight the key issues to be solved,
for which the CF phase provides support in the form of existing knowledge discovered
by studying relevant literature. Based on the support acquired from existing knowledge
an initial proposal is built to address the key issues. Logically, the proposal is evaluat-
ed, and management feedback is incorporated into the final proposal forming a coher-
ent and logical study.

Relevance of the study needs to be assessed against how well the study is connected
with and important to the case company in this context. The outcome of the study is a
concrete solution to support solving the business challenge presented by the company
steering group. Thus the outcome in the form of a detailed implementation guideline for
5S offers a relevant, practical and immediately applicable solution for the case compa-
ny which can be multiplied and used in all of the implementation phases and in both of

the two sites of the case company.

Finally, the bias of the researcher and the selected reference materials was a key as-
pect to consider, as the researcher of this study was holding a duplicate role as both
the coordinator of the 5S implementation project and the researcher in the study. The

effect of researcher bias was mitigated by stating the role of the researcher as part of
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the project team and controlled by using the same questions for each respondent dur-
ing Data collections 1-3. The effect of the bias was minimized also by audio recording
the interviews and transparently presenting the field notes for confirmation with each
respondent.

7.4 Closing Words

This study aimed in solving a practical and urgent issue identified by the case company
during the first phase of its Lean transformation. The outcome helps the company im-
mediately by providing a concrete document that ensures a standardized approach
across all areas of the company, thus saving time and effort in the implementation
phase. Even more importantly the outcome of the study helps the case company by
providing a clear set of tools and actions needed to ensure that the 5S method can be
sustained and continuously developed. In the near future, the case company plans on
continuing on implementing the Lean ideology for which the 5S provides a solid foun-
dation. The results of this study can also be utilized as a reference for implementation

documentation in other types of projects affecting the daily management processes.

The greater benefit of this study can be found from affecting the mind-set of the people
who participated in the process and the users who will utilize the 5S guideline in the
future. The approach of the study has involved many people and helped them partici-
pate in a co-creative and collaborative way by respecting people and working towards
a mentality of continuous improvement. This is a foundation to build a truly Lean opera-
tion upon, and the first bricks have been laid on a never-ending path of striving to per-
fection.
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Appendix 1
1(1)

Appendix 1 - Data Collection 1, Interview questions

Ques- Kysymys Fl Kysymys EN

tions

1 Kuinka valmistautuminen 5S pilottiin How were you prepared for the 5S pilot
eteni? area operations?

2 Oliko sinulla riittava tietamys 5S perus- | Did you have sufficient information before
teista ennen aloitusta? starting 5S actions?

3 Mik& meni hyvin ensimmaisesséa 5S What was successful in the 5S pilot area?
kohteessa?

4 Mik& ei sujunut hyvin ensimmaisessa What was not successful in the 5S pilot
5S kohteessa? area?

5 Mité tekisit toisin seuraavalla kerralla? What would you do differently in the next

area?

6 Mité mielté olit koulutusmateriaaleista? | What were your thoughts on the training

materials used?

7 Mihin materiaalissa tulisi kiinnittaa Where should in the training materials
enemman huomiota? should be more focused on?

8 Kuinka ensimmaisen 5S kohteen siiste- | How has the organization in the pilot area
ys ja jarjestys on sailynyt? Hyvin vai been maintained? Well or poorly? Why and
huonosti? Miksi ja miten? how?

9 Kuinka 5S kayttéonottoa voisi kehittaa How could the 5S implementation be im-
ja helpottaa? proved?

10 Muuta palautetta pilottikohteesta? Other feedback from the pilot area?
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Appendix 2 — Data Collection 1 Field Notes

Appendix 2

1(14)

Date 13.2.2017

Respondent | Production Manager

Questions Question, EN Comment

1 How were you prepared for | | was planning the scope of the areas, providing
the 5S pilot area opera- | resources and considering the timing during our
tions? regular shutdown meeting. | presented the topic

after the area selection was made.

2 Did you have sufficient | Yes, the 5S concept was mentioned as part of the
information before starting | LEAN training from the Group. The 5S quick intro-
5S actions? duction was presented before the start session

which gave a good condensed information.

3 What was successful in the | The first 3S actions have been executed really well.
5S pilot area? There has been a fair amount of time reserved,

without too many additional duties. Perhaps as a
manager | should take a more visible role in the
Standardize and Sustain actions (4S & 5S).
Perhaps the follow-up should be combined with
already existing forums for work safety.

4 What was not successful in | The 2 last steps Standardize and Sustain have not
the 58S pilot area? yet been finished!

There were too many interruptions, as the produc-
tion responsibilities were prioritized. Resourcing
could have been a bit more thorough.

Perhaps the purchasing processes should be clari-
fied further a bit, purchasing department will surely
provide ample support.

5 What would you do differ- | The line organization should be involved more in all
ently in the next area? of the organizational levels. It has not been internal-

ized completely what this 5S concept means, and
that it really requires a new way of working. Per-
haps through the pilot areas we see the benefits in
practice and it will speed up the progress.

Perhaps at least in one area the foreman level
should be included “hands on”.

Executing the 5S in the own office gives a good
perspective and give practical experience.

6 What were your thoughts | Big plus on utilizing the pictures, before / after ex-
on the training materials | amples especially.
used?

7 Where should in the train- | The execution of purchases could be mentioned in
ing materials should be | the materials. More detailed implementation mate-
more focused on? rial could be needed. What each of the phases

really means? What steps are included in each of
the S’s?

The quick introduction should be given to all partic-
ipants who are involved.

8 How has the organization | Somewhere between good and bad. There is not
in the pilot area been main- | enough follow-up and measures. The supervision
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Appendix 2
2 (14

tained? Well or poorly?
Why and how?

should be done by the foreman responsible of the
area.

9 How could the 5S imple- | It has been an ok model so far, bit more details
mentation be improved? would be needed for the materials and the last 2
S’s need to be completed.
10 Other feedback from the

pilot area?
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Appendix 2

3(14)

Date 1.2.2017

Respondent | Lean Navigator

Questions Question, EN Comment

1 How were you pre- | There was good preparation from the LNs, materials, quaran-
pared for the 5S | tine stickers, etc trainings were given in advance.
pilot area opera-
tions? A downside was that not all the persons had the same level

of knowledge to start with.
There was a clear scheduling for the 5S start, it was a big
benefit that the communication was made early enough.

2 Did you have suffi- | Before the first Area in Plant 2, i felt i didn’t have enough
cient information | practical experience. The training from the group function did
before starting 5S | not cover this Lean tool at all. Looking at it afterwards, | did
actions? not feel | was prepared enough for the first area, especially

for working with new, unfamiliar people. Experience has
been gained quickly after the first areas.

3 What was success- | It was great to see the motivated participation of the employ-
ful in the 5S pilot | ees in all the areas once they saw what this was about. It
area? was good that people were given the allowance to get rid of

the unnecessary goods without additional acceptance rounds
etc. People really seemed to understand that this is more
than just a clean-up round. Seeing the results immediately
brought a lot of positive energy to the teams and also myself
as a Lean coordinator!

4 What was not suc- | All actions discovered during the 3S steps were not followed
cessful in the 5S | through by the area foremen. More visible pressure, partici-
pilot area? pation and commitment would be needed from the foremen.

Even though the topic has been discussed, no actions have
been followed through. Perhaps it is our task as Lean Navi-
gators to get the message through better and ensure the
Foreman commitment.

The last two “S’s” need to be finalized, it should be the next
step to really focus on these.

5 What would you do | The area selection needs to be paid more attention. The area
differently in the | size needs to be considered very realistically and concrete
next area? targets need to be set for each session. At least the 3S’s

need to be finalized by a certain date.

For the rollout to continue, there should be a target pace set.
For example “1 area per month”. A meeting with the foremen
that this team goes through this time period area XYZ”

Also more attention should be paid to the preparational
tasks, reserving trash cans, selecting quarantine areas, etc.
They take up too much time during the actual actions.

Lot has developed already through gained experience.

6 What were your | The training materials were informative and beneficial, espe-
thoughts on the | cially when there is an expert present to open them up. The
training  materials | printed materials however should be more condensed, and
used? maybe they felt too “heavy” for a person unfamiliar with 5S to

start studying them independently and working with them.

7 Where should in | Promotional materials and emphasis on the simple principles
the training materi- | "get rid of unnecessary stuff’ and "sustain organization”.
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als should be more
focused on?

Focus on elaborating the Sort —phase in more detail and
what is the difference between 5S and regular cleaning. Em-
phasize that there is no need to find a place for unnecessary
things, but they can be removed entirely instead.

It has been well brought out that 5S is NOT a project.
For the future, it could be a good idea to create a more de-

tailed package for the foremen, with step-by-step instruc-
tions.

How has the organ-
ization in the pilot
area been main-
tained? Well or
poorly? Why and
how?

Generally well. The employees want to look after the space
themselves. It comes out time after time however that not all
the improvement ideas were executed and followed through
by the foreman. It is an important aspect so that it is conven-
ient to sustain the gained level of organization in the long
term!

It can be seen that there really has been a need for this kind
of actions. And this has now been maintained without the
actual 4S and 5S actions.

How could the 5S
implementation be
improved?

How could the in-
volvement of the
foremen be im-
proved?

More tools, such as labeling devices are needed.

Clearer instructions are needed on who can decide what to
throw out. People need more support on decisions concern-
ing what to throw out. The foremen should support the pro-
cess from the beginning.

They should also reserve a full day from their calendars to
participate, support and follow up actively. They should really
feel ownership of the areas.

10

Other feedback
from the pilot area?

There has been a good preparation from the training staff.
Good progress has been made, even though some of the
plans have been too extensive in the beginning.
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Date

7.2.2017

Respondent

Production Foreman

Questions

Question, EN

Comments

1

How were you pre-
pared for the 5S pilot
area operations?

| Participated in selecting the 5S pilot area in the refinery
and selecting the right persons from the department for the
implementation

Theoretical background was given during the training ses-
sions with LEAN navigators.There it was made clear what
5S specifically means. The target area chosen was good
due to the clear need for improvement (filledwith materials,
in need of cleaning and organizing).

My role was not to actually participate in moving or doing,
just to coordinate and follow up as the foreman. The selec-
tion of personnel together with LN was critical as this was
just the starting point.

No negative comments so far.

Did you have sufficient
information before
starting 5S actions?

Yes, | felt | had sufficient information of 5S principles. Also
close follow-up of the test areas in practice. Had seen
practically what 5S consists of.

What was successful
in the 5S pilot area?

Definitely success was achieved in clearing out the un-
needed ”stuff’. Great that organization was improved by
the reorganization and marking.

“This might come as a question later, but how do we en-
sure the follow-up and how will we make sure that the sta-
tus will be sustained?”

Are there control tools and or principles in the 5S system
for evaluating the status. It is easy to do all of these steps
once, but how will the sustainment be ensured? Of course
it is part of the foremen duties, but in my opinion it
shouldn’t be so that the foreman goes and does a check
and only then things are corrected, but it should be formed
into a routine. *

Checking and assessing the status could and should ideal-
ly be a part of the daily routine.

What was not suc-
cessful in the 5S pilot
area?

No much negative seen in the first phase. No specific need
as a foreman to be involved in concretely participating in
the 3S operations.

“Some could think that this has gone too far. “

What would you do
differently in the next
area?

Own role could be similar in the next area also, no problem
to be even more involved. My view is that the shift leaders
have a critical role also in the future areas and they will all
have a fair share of participation in the future areas.

My role is to act as a “manager” and provide support from
the background.

Careful planning with clear scheduling is needed. Collect
shift leaders, LNs, and foremen together and create a plan
for target areas, role assignments and what kind of support
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How should the plan-
ning for the next areas
be performed?

would be needed. Time spent for preplanning would surely
not be wasted.

I would not consider it a bad thing at all if a few persons
from the department would also have some kind of special
5S competence within the team.

Also the key persons could have a responsibility in the
follow-up phases, who does what and when.

What were your
thoughts on the train-
ing materials used?

Just fine, they have explained the topics on an adequate
level.

Should the preplanning be a focus in the materials al-
ready? - Hard to say.

Where should in the
training materials
should be more fo-
cused on?

Perhaps the materials and posters could be utilized to
spread the message on site and in every space to deliver
the 5S message more clearly.

How has the organiza-
tion in the pilot area
been maintained? Well
or poorly? Why and
how?

The status has been maintained well. It needs to be said
that the status of the pilot area has been changed signifi-
cantly due to the renovation operation in the control room.
More persons work in the area than normally.

How could the 5S im-
plementation be im-
proved?

Information for the operators and the utilization of focus
group sessions could be increased. Especially the role of
the implementation personnel should be emphasized and
their feedback used in promoting the 5S message.

10

Other feedback from
the pilot area?

Specific question from
earlier interviews con-
cerning the purchas-
ing aspects. How do
you see the purchas-
ing of materials?

In the pilot area the purchasing of materials, lockers, etc.
should be paid more attention!

Purchasing responsibilities should be clarified and paid
more attention. How does the purchasing process for 5S
proceed? How do we ensure an uniform approach con-
cerning purchasing? So that everyone does not purchase
their own materials, from various suppliers, various quali-
ties and prices, etc.

Purchasing department should be involved in coordinating
the purchasing of parts, tools etc. One aspect also the
maintenance related improvements during 5S. How should
these be coordinated and prioritized?

“These aspects may have a negative impact and affect
the atmosphere on the whole implementation if not consid-
ered with care.”

This is a point that could be improved and should be con-
sidered before starting the operations in the area.
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Date

15.2.2017

Respon-
dent

Shift Leader 1, Production

Questions

Question EN

Comments

1

How were you prepared
for the 5S pilot area opera-
tions?

LN told a week before about the topic and the target
area before actions.

It was agreed where to start and what to start doing.
The split of the area into smaller subareas was agreed
upon and where the quarantine area is placed.

Training was very beneficial, other people who have not
been trained yet don’t yet see the benefits.

Did you have sufficient
information before starting
5S actions?

The materials were run through well, and support from
LNs was valuable. Own competence not yet on a suffi-
cient level to start training other persons.

Materials should be refreshed individually to better pre-
pare for next areas.

What was successful in
the 5S pilot area?

The organization of the area is clearly significantly im-
proved. Much nicer to work in the area when unneces-
sary items were removed. Everything is easily accessi-
ble.

“Lot of unnecessary items were thrown away and more
space was released for the necessary items. The clarity
makes working more efficient. “

Improvement ideas were discovered e.g concerning the
lighting.

What was not successful
in the 5S pilot area?

Improvement ideas were not executed! It took quite a lot
of time to agree the right places.

There were also other duties that were seen as more
pressing. Interruptions take the mind of things.

Roles and responsibilities concerning purchases should
be agreed in advance.

What would you do differ-
ently in the next area?

More focus on the preplanning in the area. What kind of
goods in the area, how much, where, etc. Could have
made the actual processing more efficient.

What were your thoughts
on the training materials
used?

Training materials were very suitable. Clear and con-
crete package which | could utilize myself in further
training. Easy to understand and covered the topic well.

Where should in the train-
ing materials should be
more focused on?

It could be mentioned in the materials that it is prefera-
ble to visit and familiarize the area before the start.

How has the organization
in the pilot area been
maintained? Well or poor-
ly? Why and how?

The area is used as a temporary control room while the
main control room is under construction. The new per-
sons working in the area temporarily do not follow the
5S principles and this will not work until everyone fol-
lows the principles in a similar way. There are no clear
rules defined for the area. People work according to
their old habits.
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The standardize and sustain phases need more empha-
Sis.
How could the 5S imple- | More training needed for the trainers before the roll-out
mentation be improved? is continued. Important that nothing vital is missed.

The work was rather efficient, with a more detailed pre-
planning it could have been even better.

Involvement from a person who is working in the area

was seen as a positive thing.

Were there right persons
involved in the area?

Other feedback from the | It's good to now be able to utilize these lessons in other
pilot area? areas. It was nice to notice that working in the area be-
came more pleasant. Good ideas were discovered
which can be used in other areas.
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Date 15.2.2017

Respondent | Shift Leader 2, Production

Questions Question,EN Kesto

1 How were you pre- | There was a systematic communication approach from the
pared for the 5S pilot | LN, which reduced the uncertainty towards 5S start.
area operations?

There was a verbal communication of the timing and start.
Information was provided early enough.

2 Did you have suffi- | | felt, that | had sufficient information. Received the materials
cient information be- | in advance, so it was possible to get familiar with the materi-
fore starting 5S ac- | als beforehand.
tions?

The training right before the start focused the actions well
and made clearer what the objective is. The 5s method was
internalized and it was clearer to proceed into actions.

3 What was successful | It was good that the decisions were made right on the spot
in the 5S pilot area? concerning the sorting of unneeded items.

The area selection was good, it was limited enough.
What provided moti-
vation and helped in | It was positive to see the actual change and feel that things
getting the results? that had been the same for decades were finally changing. It
was nice to see that the clarity and organization was visibly
improved.
There was a clear internal motivation to avoid searching for
items and materials.
After the second day there was a wrap up for the follow-up
items.
4 What was not suc- | There could be clearer rules on what is needed and what is
cessful in the 5S pilot | not. Many items were left as it was not absolutely clear
area? whether to throw out or not.
More experience is needed to be more certain in throwing
things out.

Did you have suffi-

cient time to focus on | First day of action went really well, but the second day was a

5S only? lot more challenging. There were other duties on the second
day and it was harder to maintain focus.
There is a small risk when the budgets are small that the
once disposed goods are returned from the junkyard as there
is not sufficient budget to buy the necessary things.

5 What would you do | There should be someone who actually is working in the area
differently in the next | as part of the team?
area?

The participants should be better considered in the pre-
planning already. Now it was a bit of a lucky chance that a
person working in the area just happened to be available.

6 What were your | The material was clear and extensive enough. It was good
thoughts on the train- | that it was shown just before the start of the concrete actions.
ing materials used?
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Where should in the
training materials
should be more fo-
cused on?

Nothing to fix, materials worked well.

How has the organi-
zation in the pilot
area been main-
tained? Well or poor-
ly? Why and how?

The status was maintained really well for a long time, until the
conditions in the area were changed. The control room reno-
vation forced the process control team to be moved to this
area temporarily which affected the status of the area nega-
tively.

The current status is better than the status quo, but it can be
seen that the understanding and rules of the concept are not
on a level that could maintain the status for a longer period.

There are no clear rules on how to proceed after 3S, and
individuals have different personal styles of working and
maintaining organization naturally.

There are no clear guidelines, but that can be seen as a clear
target for im-provement. No division of responsibilities has
been made within the depart-ment, but it is clear that the 4S
and 5S need to be continued soon, otherwise things will
quickly fall back to the old ways.

How could the 5S
implementation be
improved?

Better preplanning might be needed so that the size of the
area would be more thought out beforehand. The future use
of the space should also be considered more carefully.

10

Other feedback from
the pilot area?

NoO negative experiences, it was nice to execute and see the
changes.

The effort and results were well aligned.
The cleaning personnel gave very positive feedback from the
improved cleanliness and organization of the area after the

3S actions.

A small revision would be needed personally to be able to
independently continue roll-out onto the next area.
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Date 7.2.2017

Respondent | Shift Leader, Packaging Department

Questions Kysymys EN Comments EN

1 How were you prepared for | Enough information was received before concrete
the 5S pilot area operations? | actions. 5S kick-off meeting was held.

What actions were taken to | Enough time was allocated from the foreman. No
prepare before the actual | other duties to be done simultaneously with 5S op-
start? erations.
2 Did you have sufficient infor- | Yes, had enough information and support as LNs
mation before starting 5S | were present in the first area. Support for the first
actions? area seen critical also for next areas. Important to
do according to the 5S steps, and so that no steps
are skipped.

Did something turn up during

the implementation where | No, theory was well processed before.

more information would have

been needed?

3 What was successful in the | Good that the LEAN navigators supported the pro-

58S pilot area? cess. It was natural for us to try to skip some steps,
but LNs steered back on track. When the area is
small enough, it is beneficial to take everything out
on the floor etc. to see how much really needs to be
sorted out.
Things progressed nicely, the schedule was used
well.

Was the size of the pilot area

reasonable? The area was just the right size.
There was a clear ownership for all the goods in the
first pilot area. That was different for the next areas.
Thus not so many persons were needed in discuss-
ing and processing the area.
Whereas in the packaging area many more opinions
were needed as the area is in common use. Espe-
cially for the systematization part required more dis-
cussions and looking for compromises.
People were engaged and saw that things are pro-
gressing. They had a clear motivation to be involved
and they provided good ideas for improvement.
As a coordinator the respondent felt that the Sorting
phase progressed and decisions were made rapidly
without hesitation.
The results were seen as satisfying, the status has
improved from the starting point.

4 What was not successful in | Area 1:
the 5S pilot area? The purchasing of identified needs was not com-

pleted. The purchased goods were left on the level
of discussion. Discussions with the foreman have
been taken, but no actions.

Why? Maybe they should have been organized bet-
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ter, they were not part of the practical doing so were
left out. For me personally the creation of purchase
requisition is not clear. It is not so easy and simple,
tools missing.

Very few things that did not go well in the first area.
Area 2:

Definitely more people should be included in the
planning. Many people took part, but only because
they happened to be in the area during their break.

More time should be put into preplanning who
should be involved and also into how many opinions
could be collected already before the start. If there
are too few people involved, many aspects can be
missed.

How was the preplanning done? Mainly it was just
me and a colleague and there were no other per-
sons planned for the actions. For the production line
area people were utilized as they were available. No
production was running at the time. This is a lot
more challenging when production is on-going.

It would require a clear commitment of time for the
persons only for the 5S. After the ideas have been
collected, not all the persons need to be involved in
executing them. (Proposal)

Things were done as they came, but a bit more em-
phasis should have been put on the planning and
scheduling before actions.

5 What would you do differently | Informing the people well in advance, and providing
in the next area? training what 5S is.

The implementation coordinators should create their
own plan for approach including the personnel
needed and reserve the time to focus only on 5S.

Purchasing of tools and equipment was challenging.
Lot of time was spent in looking for cleaning trolleys
for example.

Purchasing department was consulted and used as
support for finding the suitable goods. Purchasing
department commented that their focus is keeping
the number of articles in control. There were conflict-
ing views on what type of brushes are suitable, as
people have several opinions depending on their
individual needs and types of usage.

A collective approach for purchasing would be
needed.

Solution: Purchasing should be included in the dis-
cussions earlier!
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Maintenance supported well in providing different
solutions for storing, electricians made requested
changes rapidly.

Already existing spare furniture was utilized in
sourcing for equipment. The implementation team
knew that spare furniture exists, but actually ended
up finding a solution for something else than the
original intention was.

An old glue container was taken into new use as a
container and thus junk was turned into a useful
equipment.

First there was a concern will the spare part room
have enough space, but in the end the finding was
that there is loads of spare room after the steps
were finalized.

What were your thoughts on
the training materials used?
Were the materials detailed
enough?

Did the materials focus on the
right things?

Materials brought out the idea and concept of 5S
well. And it was essential to bring out what 5S is
NOT.

The 5S steps were thoroughly presented. As a les-
son learned from the pilot the materials could in-
clude instructions on the practical steps on a de-
tailed level.

Where should in the training
materials should be more
focused on?

Did you use the materials with
the involved personnel?

Were there questions chal-
lenging the approach? Was it
unclear why this is being
done?

The respondent found that it could be useful to high-
light the practical steps of implementation better.

The roles and responsibilities should be clarified
already in the materials.

The material was not used and described to the
persons involved, but the respondent felt it should
have been used. Only a verbal description of the
plan was ran through before starting.

The team that is involved in the 5S area, a practical
exercise on paper could be useful to run through
with the persons before starting actual operations.

How has the organization in
the pilot area been main-
tained? Well or poorly? Why
and how?

The status in the areas has been maintained “rather
well’. The areas are tidy and it is easy to notice
wrong goods in the wrong places.

When something starts to gather that doesn’t be-
long, it has been about not noticing something dur-
ing the sorting phase. If these things come, a com-
mon agreement is done with the personnel to find
the right place and evaluate the unnecessary things.

It is critical that all the employees in the area are
committed and respect the status.

Commitment can be seen, as an example there was
a comment about a pile of paper that was not where

y =

///

Metropolia

University of Applied Sciences




Appendix 2
14 (14)

it should be “no marked place for these” was jokingly
mentioned by a person. This highlights that the
thinking is there.

There are no clear rules or processes for following
up the status. Discussions with the LN and foreman
have been taken considering what could be the
method and forum for the follow up.

How could the 5S implemen- | All said above.
tation be improved?

Other feedback from the pilot | Many has said that the 5S principles are things of
area? "common sense”. Respondent mentioned that per-
haps some things are left out if only the “common
sense” part is used. He feels that 5S is a tool that
ensures that all the steps are utilized.

Content of the appendix is placed here.
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Appendix 3 — Sources and key ideas for Sections Conceptual framework
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Appendix 4 Workshop - Proposal for 5S Implementation Guideline and
Field Notes

Workshop agenda

55

BUILDING A 55 |MPLEMENTATION GUIDELINE
5.4.2017

Agenda — Creating 5S
Implementation Guideline

Goal 1: To introduce the results from implementation phase 1

Goal 2: To Collect ideas to be incorporated in the 55 implementation guideline

Discussion points:
Preplanning

Roles for 35 Blitz
35 actions
Purchasing

45 Standardization

55 Sustain

Workshop details

e Date: 5.4.2017

e Start: 12:00

e End: 14:22

e Duration:1h 22min

¢ Participants, roles

e Audio recording, field notes
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Participants and their roles:
Respondent, Data 2 Organizational Role 5S Role
Respondent 1 Production Manager Dep. manager, area owner
Respondent 2 Development engineer Lean Navigator, coordinator
Respondent 3 Production foreman Area foreman
Respondent 7 Packaging area foreman substi- Area foreman / 5S area responsi-
tute / Shift leader ble
Researcher Packaging area manager Lean Navigator & dep. manager
Field notes:

Ideas for Preplanning - Phase

Respondent 3: We have good pilots already, but they are both on the control area. We
need one more pilot area on the production areas, supported by navigators.

Respondent 2: It is the same principles that should be applied after all. No difference
should be made.

Respondent 3: There is more cross functional aspects in the process area, where I'm
hoping that the trained implementation teams and Lean navigators both are included.

Respondent 1: The idea for 5S would be for the operators to do a tour for themselves
where they are able to do their own corrections right away at the spot. Tuttava rounds
are then used for the larger rounds with more demanding maintenance aspects. One
aspect could be that during the 5S rounds it is checked that a notification has been
made.

Respondent 3: What | meant with the need for a pilot area in production is that we don’t
look for the perfect world at once, but start the continuous improvements. What I'm
looking for is a solution to the resources. We will of course make it alongside of the
work, or do we detach completely from the regular work? If so, how do we make this
happen?

Respondent 1: My thought was that there must be ample time, for example two weeks.
The field man is there and it is in his duties to execute 5S improvements.

Respondent 7: We tried this in the packaging area, but it didn’t work alongside the reg-
ular work. The time reservation was not there and production was overrunning the 5S
actions and things were left unfinished.

Respondent 2: There are times in the day where it is possible to execute 5S actions,
the field man already has the responsibility to roam around the work areas.

Respondent 7: | would say that e.g 15 min / day is ok after the 3S has been done first,
but first a session with more time needs to be organized.

Respondent 3: There has not been clearly stated what all is included in the 5S actions.
It cannot be just restricted to tools and equipment. It needs to be listed what should be
considered, what is not critical. > GUIDELINE PROPOSAL
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Respondent 2: There are small stacks of equipment here and there, could they be
more centralized?

Respondent 3: We already make the TUTTAVA (SHEQ) walks, but the same equip-
ment are collected back between the rounds. This is exactly the problem for not creat-
ing the rules and guidelines for the daily work routines. We have taken pictures and
sent them forward, but nothing has happened.

Respondent 1: Area responsibilities will be made in advance.
Respondent 7: Making the 3S steps requires a clearly reserved time for the “blitz”.

Respondent 2: The resource planning needs to be made carefully so that the key re-
sources can be utilized in spreading the knowledge and experience forward.

Respondent 3: Surely there’s time, but THE WILL to prioritize?

Respondent 2: It cannot be just told to the field operator that: “go do 3S”. There needs
to be the right persons selected with a sufficient level of knowledge. There needs to be
a clear communication that the 5S actions help the daily work. We need to find the
great examples that show the benefits in practice.

Respondent 3: How about operating in shifts? Do we only do these in the morning
shift?

Respondent 1: We will begin driving this onwards in the shifts where the area respon-
sible persons with the most experience happen to be. They will first gain experience
more rapidly and later start training the next level of new 5S trainers onwards.

Ideas for 3S execution

Respondent 1: Prepare waste removal solutions (metal, energy waste, etc). Create
quarantine areas specified per need.

Respondent 3: Could it be useful to create a common quarantine area?

Respondent 7: Enough expertise is needed for the evaluation of the quarantine area.
We had a couple of close calls when important tools were almost disposed. > GUIDE-
LINE

Respondent 2: Communication of the quarantine area very critical > GUIDELINE

Respondent 1: Infoscreen could be used to communicate the location of the quarantine
areas “Go check the quarantine area by XX. XX.XXX"

Respondent 7: | want to emphasize that the time reservation for clearing the quaran-
tine areas need to be scheduled and made official, e.g by utilizing the shift schedules.
- GUIDELINE

Respondent 3: how about the contractors who are not working directly for us, we have
a lot of goods laying around which are owned by the contractors.

Respondent 1 & Respondent 2: They should follow the same rules, but the rules have
to be communicated first to the hosts of the contractors.

TASK: make a template for quarantine area. - Olli > GUIDELINE
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Respondent 1. Could there be a template for the 4S, standardization? There is already
a template: Area checklist > GUIDELINE

Respondent 2: The area responsible could be the key person to make sure that devel-
opments are taken forward.

Ideas for Purchasing

Respondent 7: There are not that many purchases done in the packaging area current-
ly. We are lacking routines and competences.

Respondent 2: Instructions needed for basic routine purchases, where to buy, which
suppliers are preferred per category. - Two aspects: Technical execution of purchas-
ing (instructions) and the contract sources (process) need to be addressed.

Respondent 3: Do we need to harmonize the purchases? In what materials?
Respondent 7: This was one of the issues during the pilot phase,

Respondent 2: It should not be the first principle to buy everything anew. There’s a lot
of materials already in stock in the MRO warehouse which should be utilized.

Respondent 3: Categorization between stock items and special, onetime purchases.

Respondent 2: Critical to first start with the simple solutions and look for internal ware-
houses first, before purchasing:

If needed into stock, alignment with purchasing
Also utilize the internal maintenance as a supplier for small developments

SOLUTION: Create a shortlist for common suppliers to use in purchasing (contract
suppliers) together with purchasing. TIP: Utilize also chat functions in webstores.

Ideas for STANDARDIZATION

Respondent 1: Cleaning procedures need to be collected from the facility department.
Agreements and guidelines need to be made visible and brought to the workplaces.
Is there a template available for a checklist on what to standardize?

To standardize and sustain phases, it could be beneficial to use the already existing
tools and systems. Could e.g. the checklist for 5S actions be included in the shift log
book (konepaivakirja) to make the 5S steps part of the daily routine.

Ideas for SUSTAIN

Respondent 1: Feedback system, how will the communication be delivered to the re-
sponsible departments. - As a solution the audit form with 5S levels can be used.

Tuttava rounds can still be utilized as well, they can fulfill the function of visible man-
agement participation. A new level of discipline needs to be set and these rounds can
be utilized to set that level.
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There is a ready index in the TUTTAVA template, which calculates the score. The
TUTTAVA checklist just needs to be more thoroughly detailed and the criteria ex-
plained in further detail according to 5S principles.

See TUTTAVA materials: POR tuttavakierrokset.pptx, Tuttava POR pakkaamo
2017.xlsx

Respondent 2: If there are not enough resources to work on the actions, the message
needs to be delivered to top management. First a well-planned first phase needs to be
completed and experience gained before saying that there is no time or resources.

Respondent 7: The development and continuous improvement ideas should eventually
be coming from the operators, who should independently execute the easy, smaller
improvements.

Respondent 2: For the future it would be beneficial to get the shift leader levels to talk
and share experiences together. - Consider a platform / forum to share experiences,
etc. “5S coffee break”
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Appendix 5: Validation of Proposal with Site management
e Site Management meeting 4/2017
e Date: 21.4.2017
e Start: 08:00 visit to Production Control Room to see 5S in practice
e Start of Discussion for 5S 9:30
e End: 10:00
e Duration:30 min
e Participants, roles:
Data 3 — Validating proposal for 5S Implementation
Data type Pam;:iltgl):ntsl Role in 5S implementation Topic Date |Length Docu?sented
Head of SHEQ Accountable.for SHEQ (Saf_ety, Health,
Environment, Quality)
Site Manager Accountable for Site level results and
- 9 progress of 5S. Visible support and
(Site 1)
example.
Validation of
Group Production ; initial 55 |April 21, . .
discussion Manager Owner of production area quideline g 30 min!| Field notes
Power Plant document
Owner of Power plant area
Manager
Investment Responsible for external operators in
Manager projects
Business . .
Controller Cost controlling and reporting
Packaging Dep.
Manager Owner of Packaging area
(Researcher)

What kind of development is needed?

Head of SHEQ:

“Has there been alignment or standardization with the color coding of hygiene equip-
ment; brushes, gloves etc? Alignment is needed with color coding according to group
hygiene areas.”

"Instructions for current SHEQ (TUTTAVA) rounds should be incorporated into the
guideline” —Head of SHEQ

Site manager:

"Guideline could be a bit more condensed, maybe replace some text with pictures?

Focus more on visuality.

Positive aspects / experiences that should be emphasized?
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Production manager:

"Standardize actions done in new production control room e.g. whiteboard utilized for
communication according to guideline. It provides concrete assistance in the actions
needed as all of this is still rather new to us. We need to learn a completely new way of
working and this does not come easy, but the guideline should make this change easi-

er.

“After a week of working with the document positive feedback has been received from

the users!”
Site manager:

“This is a good start to proceed with! Later we should continuously improve based on

feedback from the next phases”
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Appendix 6. Title page and Table of Contents of the validated 5S implementation

guideline.

5S

jalkautus- 2 O 1 7

manuaall

5S = Sorttee-
raus, Systema-
tisointi, Siiste-
ys, Standardi-
sointi, Seuranta

Yksityiskohtainen kuvaus 5S jalkautuksen vaiheista toi-
menpiteineen
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Siséllys
1 Johdanto 3
1.1 Muutos 6
2 55 kayttodnoton tarkistuslista 8
3 955 jalkautuksen esivalmistelut 9
3.1 Dokumentointijarjestelma 9
3.2 55 jalkautuksen etenemisvauhti 9
3.3 55 aluerajaukset 10
3.4 55 valokuvauskaytannot 11
3.5 55 kommunikointtavat ja tydkalut 12
3.6 Maarittele yhteistyd tarvittavien tuktoimintojen kanssa 13
3.7 Tee lista osaston sisaisista janjestelyista 14
3.8 Luo 55 jalkautukselle aikataulu 14
3.9 Kay suunnitelma |api johdon tai esimiehen kanssa 14
3.10 Tarkistuslista 55 esivalmisteluille 15
4 55 Koulutus 13
5 55 Kuvaamiskaytannot 15
6 35 aluejaon ja kartan viimeistely 16
7 55 Alueen tarkistuslista 18
8 55 toimenpiteet 19
8.1 Vaihe 1- Sortteeraus 19
8.1.1 Punaisten korttien kayttd 19
8.1.2 Karanteenialueen perustaminen ja "huutokauppa” 21
8.2 Valhe 2 — Systematisointi 23
8.2.1 Valmistautuminen Systematisointiin 24
8.2.2 Systematisointi - Merkinnat: Rajaukset ja danviivat 24
8.23 Systematisointi - Merkinnat: Tarroitus 26
8.24 Systematisoirti - Sailytysratkaisut 28
8.3 Vaihe 3 - Siivous ja tarkastus 32
8.4 Vaihe 4 — Standardisointi 33
8.5 Vaihe 5 - Seuranta 34
8.3.1 Seuranta - Tiimin arviointi k|
8.5.2 Seuranta - Henkildkohtainen arviointi 36
9 Tulosten havainnointi ja mittaaminen 38
9.1 55 Alueen sisdiset toimenpiteet 38
92 Tuttava-kierros osana 35 Seurantaa 39
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