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I. Thesis overview

I.1. Motivation

In the actual globalization era the organizational competitiveness is in an uptrend due to the increasing
requirements of product quality, industrial process optimization and increased investment in staff training and staff
motivation. Nowadays managers face a critical problem — achieving profitability with high productivity, low
production costs and quality of goods and/ or services (Kifor & Oprean, 2002). In fact, managers worldwide
notice, or should notice, wastage at all levels. Within a brief comparison with the Toyota Production System (TPS)
principles most points show potential for improvement. Currently, we are facing a situation where the organization
is discretely threatened by a factor whose importance seems to really not be considered: the communicational-
decisional structure at shop floor. It remains mostly anchored in old patterns, leading to adverse effects on
sustainable processes implementations. Even if the “lean” concept was initiated within the automotive industry,
nowadays it has been expanded within other industries or in services because applying these concepts is a necessity
for the survival of organizations. The undertaking, from being optional, becomes mandatory in order to assure the
company’s stability on market

The scope of this research is to analyze the need of “lean” concepts that are directly applicable in automotive shop
floor communication and to propose a model in order to eliminate communicational waste. In the following this
paper, the production department, will be describe using the term “shop floor” or “Gemba”.

I.2. Goals

The main objective of this study is to establish the improvement potential of the communication flow within the
automotive industry at shop floor as well to create a generic model for lean manufacturing implementation in
organization and to design a lean communication standard in Gemba starting from this model.

The secondary objectives of this study are as stated in Table 1

Table 1 Secondary research goals

Secondary goals

Research of the current status of LM implementation, models and methods

Analysis of the status quo of shop floor communication

Analysis of the risks and barriers which currently threaten LM sustainability

Proposal of an original, model to implement LM in an organization

Implementation of lean communication steps from the original model and validation of the results within an
automotive company

Creation of an original 3W (why, what, who) model in order to in order to systematize shop floor KPIs
Proposal of an original, three-steps, selection of KPIs applicable at shop floor in order to determine the most
effective KPIs

Creation of a process to apply multi-criteria analysis to select lean KPIs in organizations

Analysis of the status quo of time management, visual management and information management within the
Romanian industry with focus on the automotive industry

Proposal of standards for visual management and time management

I.3. Research methods and techniques

The research had a structured approach starting with the information collection up to the validation of the proposed
model, applying research techniques. The main two methods used were inductive and deductive methods.
Induction required the integration of acquired practical skills in developing advanced models and implementing
them. The deductive method was based on the formulation of hypotheses and their analysis, design and validation
in real situations.

The techniques which were used in this research were as listed in



Table 2.

Table 2 Techniques used in doctoral research

Method Scope

Literature research In order to determine the current state of the art.

Quantitative research questionnaire  The technique was used twice in the research, first in order to establish the actual
status of shop floor communication in automotive industry and the improvement
needs and second to determine the improvements after implementation of model.

Brain storming It was used in an organization in order to promote creativity and to get a pool of
solutions for the three steps of communication management

Kaizen event/ workshop Used during the entire project implementation. Scheduled kaizen events were
planed and developed according to the implementation roadmap

Project management Used during the implementation phase, each step was complex and therefore
considered to be a project on itself

Mathematical modelling Used in order to create a model of selection the appropriate KPIs which can be used
in any domain

Original 3W method Used in order to select the utility was used to select of KPIs

Why; What; Who

Graphic interpretations of the illustrate the results of statistical analyses.

results

Quality tools&Toyota Production Used to determine the root causes of waste and to design the visual, information and

System instruments (5 why, time management

Ishikawa, A3 problem Solving)

VOC (Voice of Customer) Used to define the internal customer “needs” of lean shop floor communication

Project planning tools (Gantt chart/  Used for planning the implementation of communicational management in the
Project schedule) company

I.4. Thesis structure

This PhD thesis was structured in five stages, as underlined below:

The first stage, the state of the art, represents the current research state regarding LM, its transfer towards
organizations, elements that build the fundament of LM, risks and influencing factors as well as LM
communication. This stage is comprised of chapters 2 to 9.

The second stage, chapter 10, suggests an original approach regarding LM implementation

The third research stage, chapter 11, describes the analysis of the status quo of lean communication within
automotive companies in Romania.

The fourth, chapter 12 describes the implementation of lean shop floor management within organizations starting
with the data obtained in stages two and three and according to the model described in chapter 10.

Within the fifth and last stage, chapters 13 to 15, an analysis of the implementation results is performed and
conclusions and future research needs are discussed.

Regarding the chapter overview, these were organized as followed below:

Chapter 2 presents general information about lean as concept including the actual state of the art regarding lean
trends. Chapter 3 highlights the conclusions of previous research regarding LM implementation within
organizations. Chapter 4 gives a state of the art overview of the LM communication. Chapter 5 analyses the
influencing and risk factors associated with the implementation and maintenance of a lean culture within
organizations. Chapter 6 analyzes the status quo of the element which precedes the LM implementation in
organizations: management systems. Chapter 7 introduces the original concept of hard and soft tools and displays
the hard tools, or in other words the Toyota methods and techniques. Chapter 8 presents the main aspects of the
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information and knowledge management and Chapter 9 show an original approach towards information expressed
through KPIs at shop floor level and a proposal of successive KPIs selection and identification techniques of lean
criteria, which served the purpose of identifying the optimal process of KPI selection at shop floor level. Chapter
10 proposes an original model of LM implementation: “Time to become lean”. Within the next chapter, 11 the
results of the analyses of status quo of communication within automotive companies in Romania are displayed.
Chapter 12 presents the implementation steps of the proposed model within an automotive company. The following
chapter, 13, analyses the results of the implementation with the purpose to validate the model. Chapters 14 and 15
show the conclusions that were drawn and propose future research areas. Chapter 15 also presents the original
contributions of this study to the research field.

II. Lean concept

ILI.1. Lean and the waste concept

The idea of lean in the current manufacturing environment is to work and produce from the perspective of the
customer, and therefore to define value as a variable directly depending on the consumer of the good or service.
Basically, lean is concerned with creating more value with fewer resources. In this context resources are defined as
being: work; commercial consumptions; energetically consumptions; utility consumptions and sophisticated
investments (Wang, 2010).

The essential difference between the classical view upon saving these resources and the Toyota philosophy is the
right starting point “Low unit cost” in the traditional philosophy versus “Waste elimination” in the Toyota
philosophy (Liker, 2004).

According to Jackson and Jones (1996), lean management refers to operating organizations the most efficient and
effective possible, with the least cost and zero waste, a complete program that integrates long-term strategic
development planning and day-today improvement targets in order to make companies customer-focused and
flexible (Jackson & Jones, 1996).

In few words, lean manufacturing can be described as being a business philosophy that shortens the time between
customer order and shipment by eliminating everything that leads to higher costs and longer periods of time
(Bicheno, 2004).

Even though there are several types of lean methodologies regarding the lean process, they all incorporate and are
elaborate on the tools and concepts founded and developed by the TPS (Davis, 2009). Based on the TPS
philosophy, lean manufacturing is renowned for its focus on reducing the “seven wastes” in order to generally
improve customer satisfaction. According to TPS, the term waste is used for any process that does not result in
adding value to the final output or moving the process towards the final goal.

The TPS seven wastes defined by Ohno (1988) are as shown in Table 3

Table 3 The seven wastes

The seven waste types: TIMWOOD

Transportation
Inventory
Motion

Waiting
Over-production
Over-processing
Defective parts

To the seven types there is an eight waste discussed by the Toyota-philosophy: the unused employee creativity
(Liker & Meier, 2006).

Reducing waste leads to not only improved customer service through a fast turnaround and a fast delivery but also
to the achievement of several other objectives for organisation such as productivity improvement, manufacturing
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time saved, quality improvement, better labor utilization and so on. The main goal of the lean manufacturing
system is therefore to eliminate the waste in all areas of the business, and more specifically to eliminate activities
that the customer does not want to pay for.

III. Lean manufacturing implementation

Previous research regarding the implementation of LM within other organizations than the ones from the Far East,
underlined two different challenges:

The first challenge consists in the transfer of know-how without the alteration of its accuracy.

The second one consists in the implementation itself which implies a right approach of the change management, of
the acceptance of a new organizational culture.

III.1. Lean implementation models

According to Jackson & Jones (1996) the development framework for a lean manufacturing system into an
organization implies three cornerstones of growth, nine keys of development and five levels of organizational
learning. Figure 1 illustrates this model.

Customer Focus Jackson, 1996 Hobbs, 2003 o Asssstuent
Leadership
Tt st ari i
Strategy Hivateuy
Executio Trainin
@ Culture of 5
improvement
Le.an . @ @ Lean <8
organization production ! Z
Structure Strengths f
) Lean
Partnering @ equipment V\\ \
management Physical Design ___J Data Gathering
Information @ @ Lean Factory
architecture engineering Mﬂde]ivng

Figure 1 Jackson’s (1996) and Hobbs (2003) models

On the other hand Hobbs (2003) proposes as model a methodical and disciplined approach for implementing lean
manufacturing. The presented model, illustrated in Figure 1, is a cyclical one, similar to the one proposed by
standard ISO 9000 for organization model.

Starting from the “Business Process Change Management” model, designed by Kettinger and Grover (1995),
Motwani (2003) developed another LM implementation model. The model has been validated by the authors
through case study conducted at a automotive supplier in the USA.

According to this model (Figure 2) the main requirements to achieve LM are: strategic initiative, learning capacity,
culture readiness, relationship balancing, IT leveragability and knowledge capabilities and practices of process and
change management.
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. o
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.
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Process Change
Management Management

Figure 2: Motwani’s development model (Adapted from Mootwani. 2003)

According to Toyota’s principles, the implementation model of a lean manufacturing system should have two
directions: process and people as shown in Figure 3. The implementation process should always start with small
isolated projects and only then be developed and transferred within the whole organization (Liker & Meier, 2006).

The final purpose is to create the learning organization which represents the first step to the lean enterprise. (Liker
& Meier, 2006).

v | Value Value Stream Lean Learning
§ Stream Mapping and Organization
a3 Implementation
5
% Isolated
Z | Processes Process Employee
g Improvement Involvment
E Tools
Technical tools- People
Short-term results Development focus
Management orientation

Figure 3 Toyota model according Liker & Meier (2006)

IV. Lean manufacturing, influences and risks

IV.1. Employees commitment

The role of employee commitment is one of the main success factors of lean implementation. Employee
commitment was defined as the relative strength of an individual’s identification with and an involvement in a
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particular organization (Mowday, Steers & Porter, 1982; Losonci, Demeter & Jenei, 2011). Before any radical
changes occur, management should secure the commitment of employees through positive belief and trust in the
change process. Losonci et al. (2011) built a model to analyze the factors determining perceptions of lean success,
as shown in Figure 4.

Work method Communication

Figure 4 Predictors of lean success (Adapted from Losonci et al., 2011)

Belief, commitment, work method and communication all have a considerable direct effect on workers’ perceptions
regarding the lean success. Belief can have a significant effect on perceptions of success. It is critical during the
initial phase of any transformation process to make sure that employees believe in the new initiatives. Enabling
identification with company beliefs may enhance commitment among employees (Losonci et al., 2011).
Communication is a key element of the organizational change process. Good communication leads to greater
worker commitment. If the new work methods improve the people’s own work (in terms of speed, quality, and
ergonomics) and are used to effectively resolve everyday production problems, than they can have a positive effect
on an employee’s feelings of success and additionally effect on the lean success.

V. Shop floor information management
V.1. General considerations

From an organization’s perspective, the objective of information management is to provide valuable information
that can be acquired and exploited to the fullest extent. The activities of information management can imply the
creation, representation, organization, maintenance, visualization, sharing, communication and disposal of
information. It is preferable that these elements are executed efficiently, meaning with minimum waste. From a
lean conceptual level, these elements can involve adding value to information by how it is organized, visualized
and represented and allowing information to flow to the end-user.

V.2. KPIs pool: literature survey

Using the Balanced Score Card (BSC) to drive organizational performance, Kaplan and Norton (2005) described
metrics falling into two categories: results and drivers. Result metrics are generally outputs, as they report after the
fact and are difficult to dissect to determine causes (e.g. financial metrics). Driver metrics have a direct impact on
the performance of a business because they provide immediate feedback on how a process is running. They
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facilitate immediate improvement and provide a tool to allow managers to change immediately the behaviors that
are causing the issues (Kaplan & Norton, 2005).

99 ¢

Michalska's BSC also proposes a set of KPIs related to the organization’s strategy as “profitability ratio”, “quality
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costs ratio”, “efficiency ratio”, “complaint amount” etc (Michalska, 2005).

In order to define organizational leanness Krichbaum proposes five categories of metrics: Safety; People; Quality;
Responsiveness and Financial Performance (Krichbaum, 2007). More specifically, he proposes indicators as: “Days
worked without a lost time accident”, “Targeted Training Hours”, “Delivered Quality”, “Inventory Turns”,
“Rework / Repair Cost”, “ Customer Complaints”, etc.

In order to establish the importance of various indicators from a large table of performance indicators available,
(Bhatti, Awan & Razaq, 2014) questioned organizations in four areas: automotive, electronics, sports and textile.
The conclusion was that for the entire manufacturing industry the most important indicator refers to product quality
and particularly for automotive industry to customer satisfaction, which includes product quality The National
Council of Small and Medium Private Enterprises in Romania (CNIPMMR), within the pilot project
RO/03/B/F/FP-175017 regarding methods to reduce costs, suggests that lean indicators should be grouped in a BSC
containing the following four elements: productivity, calculated as the ratio between output and input; quality,
calculated as a percentage of good parts; safety and costs. For the last two elements they do not propose a specific
indicator. Moreover they is suggested also the overall equipment effectiveness (OEE) (CNPIMMR, 2003).

MacDuffie and Pil (1995) mention a very similar categories of indicators as the previous authors and Gosselin
classified the 73 most usual measures that he identified in 12 categories: Within this framework, he showed the
need to develop tools, which orient the company’s performance measurements to the non-financial measures in
order to optimize the manufacturing performance (Gosselin, 2005).

In order to achieve the quality standards requirements of measuring the processes and continuous improvement, it
is necessary to have a measuring system of efficiency and effectiveness (ISO 9001:2008; ISO/ TS 16949:2009).
The most frequently used KPIs to measure the organization’s performance according to these requirements are
regarding human resources as: absenteeism, health rate, trainings, fluctuation; regarding processes: machines and
gauges capability such: cp, cpk, cm, cmk, cg, cgk, regarding product quality such: rate of defect parts, customer
complains, internal scrap.

Stamm and Neitzert (2008) propose the measurement of organizational performance using a concept consisting of
five dimensions and propose therefore some specific KPIs

In the automotive industry, the original equipment manufacturers (OEM’s) develop own standards such as “Formel
Q-Konkret” (VW Group) or “Special Terms” (Daimler) asking for concrete indicators.

According to the Toyota philosophy, it is essential to measure the big five metrics QCDSM: Quality, Costs,
Delivery, Safety and Morale (Liker & Meier, 2006).

Further on, the official KPI Institute states yearly the most popular twenty five KPIs in different domains (KPI
Institute, 2013)

In total 294 indicators were identified within previous researches and quality standards requirements.

V.3. KPI pool-systematization process
V.3.1. Systematization step I: eliminating recurrences

Out of the 294 indicators found in literature survey, some were found to be identical but listed under different
names. Into the doctoral research the indicators were grouped according to their significance, analyzed and their

names were adapted in order to avoid recurrences. Below there is an example of how this operation was managed.

Example: KPI regarding personal trainings:



Within the analyzed literature pool, the following indicators regarding personal trainings were identified:

Table 4 KPIs regarding personnel trainings

Indicator Literature source

Training amount Michalska, 2005

Trainings registrations 1SO: TS 16949:2009

Times in trainings Bhatti et al., 2014

Training hour per full time equivalent KPI Institute, 2013

Investment for training Gosselin, 2005; Bhatti et al., 2014
Expenses on workers trainings Michalska; 2005

All these KPIs show the involvement of organization in employees training that why they were grouped into one
single indicator. The name of this indicator is composed from the names of the five identified indicators in order to
assure the traceability to the original source. The resulting indicator is: "Training Hours/ Times in training/
Training hour per full time equivalent (FTE)/ Investment for training" and the occurrence frequency is five, being
the number of sources where this indicator can be found (Michalska, 2005; ISO:TS 16949 : 2009; Bhatti et al.,
2014; KPI Institute, 2013; Gosselin, 2005).

After applying the systematization, the number of indicators was reduced from 294 to 184 KPIs.

V.3.2. Systematization step II: 3W

The following step into systematizing the KPIs consisted in grouping these indicators according to three essential
questions (3W): Why, What, Who.

The indicators that resulted from the above-mentioned sources were listed within a table and grouped according to
fundamental questions: “why”, “what” and “who” as followed:

Why perspective regarding the KPI utility is addressed for each indicator. Accordingly this perspective, twenty
three utilities were highlighted. What perspective assigns each indicator to the organizational area which the
respective indicator is meant to measure. Therefore, seventeen organizational characteristics resulted. Who/ whom
reffers in assigning to KPIs the perspective model suggested by Kaplan and Norton (2005). To the Kaplan’s four
perspectives it was added the civil society ones. Table 5 shows the proposed systematic: from five stakeholder
perspectives, seventeen organizational domaines to be measured, in order to achive twenty-three organization’s
goals.

Table 5 KPI classification

No. Why? What? Who?
Purpose/ Organizational target Organizational area Perspective
1 Growing the product quality 1 Customer satisfaction 1 Customer
2 Increase the customer loyalty
3 Increase the customer satisfaction
4 Increase delivery reliability 2 Customer confidence
5 Meet the customer requirements
6 Increasing the market share 3 Market occupancy
7 Increase employee well being 4 Employees satisfaction 2 Employees
8 Learning and growth 5  Knowledge Management
6  Leadership
9 Increase work safety 7  Work safety
10 Promote company image & assure 8  Social/Environmental performance 3 Environment/Co
the respecting of law requirements mmunity
11 Cost optimization 9  Costs structure 4 Financial
12 Improve the financial dynamic 10 Dynamic of financial operations
13 Growing profitability 11 Profitability
14 Increase the process conformity 12 Conformity to standards 5  Internal
15 Improve processes dynamic 13 Process dynamic processes




No. Why? What? Who?

Purpose/ Organizational target Organizational area Perspective
16 Increase the flexibility of processes 14 Flexibility
17 Increase the competitivity 15 Innovation and growth
18 Increase quality of supplied parts 16 Internal quality
19 Increase internal quality
20  Improve internal logistic 17  Process efficiency

21 Increase maintenance efficiency

22 Increase the layout efficiency

23 Increase the production process
efficiency

V.3.3. KPI pool-systematization step III: frequency analysis

One of the challenges of this study consisted in defining a way to select the right indicators for shop floor from a
pool of 184 different indicators, which were identified within previous research. Therefor the indicators mentioned
in the previous chapter were filtered according to the literature sources they were mentioned in. This frequency
analysis is displayed in Table 6.

Table 6 Frequency analysis

Frequency KPIs Cumulate Cumulate
(No. of amount KPIs KPIs fervency
sources) (No.) (%) (%) Yo
1 133 72.28% 72.28% 6%
2 27 14.67 % 86.96 % 13%
3 10 5.43% 92.39% 19%
4 5 2.72% 95.11% 25%
5 3 1.63% 96.74% 31%
6 3 1.63% 98.37% 38%
7 1 0.54% 98.91% 44%
8 1 0.54% 99.46% 50%
9 1 0.54% 100.00% 56%
10 0 0.00% 100.00% 63%
11 0 0.00% 100.00% 69%
12 0 0.00% 100.00% 75%
13 0 0.00% 100.00% 81%
14 0 0.00% 100.00% 88%
15 0 0.00% 100.00% 94%
16 0 0.00% 100.00% 100%

It is visible that 160 (133+27) KPIs were taken into consideration by fewer than 20% ( max. 2 sources) of the
analyzed previous research (out of which 133 KPIs were identified within only one source out of 16 literature
sources analyzed and only 27 KPIs were identified in two sources). Applying the Pareto law the KPIs appearing in
at least three sources will be taken into consideration to as the most appropriate (24 KPIs).

Out of the 24 KPIs with a frequency of appearance of at least three times (within three sources) the ones which
were irrelevant at shop floor, for example marketing or finance related, can be eliminated:

After this elimination a pool of 18 indicators are resulted as shown in Table 7.

Table 7 Selected Indicators

Item No. Indicator

1 Production volume (e.g. no. of produced pieces ;productivity)
2 Equipment effectiveness (OEE)

3 Duration of order execution (lead time)

4 Cycle time of the production line




5 Production processes: unplanned interruptions (duration)

6 Employees: presence/ absence / causes

7 Accident rate

8 Employee fluctuation( %)

9 Improvement ideas process (suggestions per employee)

10 Employee commitment/ engagement/cooperation/satisfaction (index)
11 Personnel: internal trainings (hours)

12 Delivered Product quality/ Failures rates /Customer complains (number. ppm)
13 Customer satisfactions: survey ratings

14 Internal quality -complains/failure rate (number. %. ppm)

15 Logistical indicators: unsupplied components

16 Logistical indicators: stocks (value. quantity)

17 Financial: savings due to process improvements

18 Costs: quality costs (scrap and repairs)

The optimal KPIs amount will be defined through a survey. Further selection will be performed through a

multicriteria analyse. Therefor next steps will be defining the selection criteria and their weight (importance).

V4. From waste to selection criteria

Organizations often forget to ask themselves questions like: “What is the use of this indicator?*, “Is it useful for

managing the processes ?”, “Is it useful to recognize the deviations in real time ?”

In this research is proposed the application of the TPS philosophy in order to define KPI selection criteria. Similar
to the waste types described in chapters above, waste regarding KPIs can be categorized by the same seven wastes

defined by Ohno (1988).

Table 8 provides a brief overview of analyse and the resulted KPIs selection criteria.

The first column lists the wastes types which set the fundament of choosing the optimal KPI selection criteria, the

second and third columns give an overview of the selection criteria necessary in order to avoid waste. Within the

last column, literature sources where these criteria were found are listed.

Table 8 From waste to selection criteria

Waste type Avoid action Criteria derived from Cj* Literature
avoidance of waste: source
Transport Avoid "distances" Bring the processing of information in EOQU  Stamm &
between the places where Gemba=> Select KPIs taking into Neitzert, 2008
the information is consideration the possibility to be Piatt, 2012
processed /used managed directly at the production
place
Inventory Avoid over-information "Produce” and handle the minimum UPM Stamm &
(stocks) number of indicators. select the KPIs Neitzert, 2008
taking into consideration the utility in Piatt, 2012;
processes management Jung et al., 2012
Moving Create the possibility to Select the KPIs taking into EOU Stamm &
manage the KPIs at the consideration the possibility to be Neitzert,
production place managed directly at the production 2008
place Piatt, 2012
Waiting Having available the right Bring the processing of information in EOU  Stamm &
KPIs to drive processes Gemba Neitzert, 2008
"Produce" and handle the minimum Jung et al., 2012
number of indicators. select the KPIs UPM  Piatt, 2012
taking into consideration the utility in
process management
Over- "Produce” a minimal "Produce" and handle the minimum UPM Stamm &
production amount of KPIs to manage number of indicators. Select the KPIs Neitzert, 2008
processes taking into consideration the utility in Piatt, 2012;
process management Jung et al., 2012
Over- Reduce the resources Select the KPIs taking into UT
processing needed to process the consideration the amount of human
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Waste type Avoid action Criteria derived from Cj* Literature
avoidance of waste: source

information activity needed
Select the KPIs taking into ITR
consideration the investments in
special trainings needed
Select the KPIs taking into IHS
consideration the investments in
machines and software’s needed

Defects Avoiding data mistakes Select the KPIs that are familiar at the FAM Liker & Meier,
shop floor and involve the personnel 2006
Groen et al.,
2012

de Leeuw & van
den Berg, 2011

Piatt, 2012
Not Involving the employees Select the KPIs that are familiar at the FAM Liker & Meier,
involving at shop floor in KPI shop floor and involve the personnel 2006
the management Groen et al.,
employees 2012

de Leeuw & van
den Berg, 2011
Piatt, 2012

EOU Easy of use, management facility: to have KPIs possible to be handled direct at the production line .

UPM Utility in process management. UT Update time, time necessary for data updating.

ITR  Investment in trainings/ required staff qualification to manage KPIs

IHS  Required investment in hardware and software

FAM Accessibility, familiarity meaning selecting simple, comprehensible and familiar KPIs for direct labor personnel.
UT  Update time, time necessary for data updating

VI. Time to become lean: Model of L.ean Manufacturing implementation

The “Time to become lean” model proposes the engraftment of lean manufacturing within the stages of lean and
management systems of the organization. While the management system ensures the existence of the organization
through satisfying quality needs, producing security and stability of the manufacturing process, the “lean” concept
comes in form of an addendum to ensure the optimal quality price ratio through eliminating waste.

For this model were used two original concepts: the concept of the hard and soft tools. The hard tools are the
standard TPS methods and soft tools are LM’s aspects related to the human resources like: lean culture, lean
thinking seen parallel and complementary to the “hard tools”. These soft tools are unique in each organization and
cannot be reproduced through copy & paste. Nevertheless, they have to be built parallel at each implementation
step. The starting point for implement LM is the pre existence, the availability of an integrated management
system, the organization's management commitment and the employees capability to learn new processes
(knowledge management) as shown in Figure 5.
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Lean emerpnse

Lean culture!

Figure 5 "Time to become lean": Lean manufacturing implementation model

VI.1. Techniques and methods: Hard tools implementation

Hard tools implementation is the step of implementing the standard lean instruments. Hard tools are defined to be
all the classical lean methods and tools, as 5S, Heijunka, Kaizen, JIT, Poka Yoke, Kanban.

The “soft tools” will act in this stage through flexible choice of the most appropriate instruments for the
organization and the adaption of these hard tools depending on organizational needs and avoidance of templates.
Practice has demonstrated that implementing some instruments through copying even from Toyota, no matter how
spectacularly efficient they have proved to be in other organizations, represents a very short termed victory

VI.2. Communication management at shop floor: Soft tool implementation

The “soft” stage of the LM implementation is the most difficult one. It is the stage where a major change is
happening within the organizational culture. It is the stage of structural changes regarding human resources which
happened through information (a), the visualization of the information (b) and a time management standard which
allows the information flow to reach the decisional staff at the right moment (c).

a) Information Management

The “Information Management” step implies redesigning the informational management through selecting the most
appropriate KPIs for measure and lead processes.

b) Visual management

Visual management focuses on redesigning the lean bases visualization in shop floor. The visualization concept
must be focused on the criteria of “five minutes management instead of fifty minutes presentation” (Staufen, n.a).
According to Imai (1997), a performing visual management means “the ability to understand a production zone in
five minutes or less, through a simple observation, without using a computer and without talking with somebody”.
The aim is to design a transparent visual management system, so that the administration can recognize the need to
act in a timely manner.
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¢) Time management

Time management consists of planning time at all hierarchical levels, standardizing this planning and focusing on
the time spent in the Gemba.

Currently in most organizations, the top management reviews reports containing indicators and uses those
indicators for decision-making purposes. The problem consists precisely in the fact that often these decisions are
based only on those indicators, which are often in excess or text information and are not anchored in the production
reality. The Gemba presence of management focused on efficient and very fast problem solving lead to a direct
relationship with production employees, oriented towards optimizing processes with spectacular effects in
increasing the efficiency of decision making. The manager should be perceived as the essential support factor in
modifications, deviations from the normal processes and as the main trainer of their correct approach. The presence
of Gemba, replacing discussions in conference rooms or offices, would result in a faster reaction to
nonconformities, thus leading to the reduction of losses

VL.3. Shop floor management

The center and “heart” of the model is the shop floor management concept (SFM). This is the durable and viable
“lean” organization core, SFM is in this context the set of bottom-up management standards starting from the
production level all the way up to the top management level. The immediate effect is minimizing human resources
consumption, followed by increasing the efficiency of the added value creating processes and personnel motivation
achieved through creating a transparent management. Moreover, the effect extends to creating responsibly and
involving the personnel in the effective leadership of the organization.

VI.4. Lean enterprise

When a stabilized level of lean production, organizational culture and management integrated system way of
organizing is reached, the organization will position itself as a lean enterprise. This implies extending the core from
SFM towards customers and suppliers. This concept derives from the Toyota philosophy and refers to aligning the
relationships with entities outside the company: suppliers and customers.

The highest level of the lean enterprise takes place when the partners in the enterprise (customer - supplier) are
learning together and capturing the learning in a standardized processes. This way a sustainable development is
ensured throughout the entire organizational chain.

VII. Testing the actual stage of shop floor communication

In order to project the ideal model of communication at shop floor in accordance with the model “Time to become
lean” a survey named “Effectiveness and Visualization at Shop Floor” was designed. For the purpose of this study
the survey will be referred to as “Survey I”.

Survey Design and Procedures

The questionnaire consisted of 16 questions regarding the design of the implementation steps of shop floor lean
communication management: Information management, Visual management and Time Management.

VIL.1. Data collection & sample profile

The questionnaire was handed out using a mailing action within automotive companies from Romania but was also
posted within various specialty groups regarding lean manufacturing using the professional social media platform
“LinkedIn”. The survey was distributed using two different hyperlinks which served the purpose of segmenting two
different types of respondents. The hyperlink to the survey was then distributed via online and social media
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channels. One link was distributed via the social media channel LinkedIn. The second hyperlink was distributed via
an emailing action throughout production companies within the automotive sector (SNR, Takata Petri, Continental,
Brandl, Compa, Harting, Wittenstein, Marquardt and Fritzmeyer). The completion of the surveys was completely
anonymous. For the completion of the questionnaire, no incentive or reward was offered to the participants. Of all
respondents 72% were from the automotive companies and 28% from the professional Linkedin platform. Within
the data collection process, 87 surveys from a total of 157 responses were qualified to be included into the data
analysis process.

The selected sample was considerated representative for a general population of employees which work in industry
(96%), especially in automotive industries (80.5%) and in big companies with more than 1000 employees (77% )
Furthermore, the sample represents in its majority persons working within production departments, proportionally
for each hierarchical level.

VIL2. Step ''Shop floor information management'

Questions 1 - 8

Optimal KPIs number at shop floor

The first question addresses the matter of optimal indicator number by asking the respondents to indicate the
optimal number of indicators that could be read and analyzed within an effective timeframe (defined by Ohno as
five minutes). The respondents had the chance to select one of the five answer choices: “one to five indicators”,

ER I3 ELINNT3

“six to ten indicators”, “eleven to fifteen”, “sixteen to twenty” and “above twenty one” indicators.

The responses of 87 respondents which filled out the questionnaire presented into Figure 6.

100,0%
90.0% |
80.0%
70,0% - 64.45

60.0% |

50.0% -

40,0% |

30.0% - 26.4%
20.0% |
10.0% -
0.0% -

6.9% 239%

1-5 indicators 6-10 indicators 11-15 indicators  16-20 indicators

Figure 6 Pareto of optimal KPIs number

The importance of KPIs selection criteria

The second question served the purpose to assess the importance of six indicator attributes representing the
selection criteria of KPIs.

All in all, all these criteria were considered to be relatively important.
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Figure 7 Weight of criteria*

*EOU Easy of use, management facility.

UPM Utility in process management.

UT  Update time, time necessary for data updating.

ITR  Investment in trainings/ required staff qualification to manage KPIs
IHS  Required investment in hardware and software

FAM Accessibility, familiarity

Analysis of KPI pool reported to each selection criterion

The fulfilling level of each indicator referred to each of the six criteria was asked in next six questions (question 3-
question 8). These questions were used in combination with a Likert five-point scale.

VIL3. Testing of step ''Shop floor visual management

Question 9
In order to design the shop floor visualization the participants to the previous mentioned questionnaire were asked

to assess the efficiency of different nine most usual forms of visualization at shop floor. This question was used in
combination with a five-point scale (1-“very efficient” to 5 -“inefficient”).

Figure 8 offers a preview of all frequency distributions for the nine visualization methods.
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Figure 8 Effectivity of visualization methods
*CZELPA  Central/ zonal: panel (electronic)
CZDIS Central/ zonal: displays for general information from a central computer
CZINPA Central/ zonal: statistical data listed on paper and updated at least once a month
ZPAHO Zonal: Paper holders (flip charts) with interactive data updated by employees
ZWHBO  Zonal: White board with interactive data updated daily by employees
PPLELS  Per production line: electronic screen and real time visualization
PPLBILB  Per production line: board at the end of the line based on interactive updates of employees
PPLSTA  Per production line: stoplight indicator. operated automatically, (ANDON)
PPLSTM  Per production line: stoplight indicator, operated manually. (ANDON)

Considering the efficiency of the visualization methods, the sample who filled out the questionnaire had the
following points of view regarding most efficient art of visualization at shop floor.

Production line: PPLELS, PPLSTA, PPLBILB, PPLSTM.
Production zone/central vizualization: ZWHBO, CZELPA.
The visualization methods, which should be avoided, are: CZDIS, CZINPA and ZPAHO.

VIIL.4. Testing of step ''Shop Floor Time Management”

Questions 10 - 11

With the question 10, the respondents were asked to indicate the amount of time they spend a day for five different
activities: office work, phone and email communication, meetings, at the shop floor and others.

In order to design an improved situation the question number 11 from the survey, was closely linked to the previous
one, as it asked respondents to indicate what the ideal time distribution oo the previouse activities.

General conclusions

Comparing the actual time respondents spend doing office work and other activities and the ideal time that most of
the staff working at shop floor the general conclusion design a lack of time spent in Gemba.The differences
between ideal and actual time distribution are cumulated in Table 9.
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Table 9 Differences between ideal and actual time distribution

Office Shop floor  Other
Production -8.7% 19.0% -10.3%
Quality -9.2% 9.4% -0.3%
Management -8.4% 10.1% -1.7%
Leaders -7.4% 14.7% -7.3%
Executive -1.4% -4.2% 5.6%

The most critical discrepancy between the current time allocation and the requirements can be observed for
production staff and leaders. The absence of an average of 10% of the time needed to be spent at shop floor by
managers and quality employees for product quality should not be neglected when it comes to a lean production.

VIII. Shop floor lean communication: project implementation

Lean shop floor communication process was implemented into an automotive multinational company in Sibiu.

At the beginning of year 2013 the situation of fulfilling the requirements of the “Time to become lean” model was
as followed:

- the pillars of the model meaning the management commitment as also the knowledge management were already
implemented

- the initial condition of existing an integrated management system was also fulfilled, the company in Sibiu
having integrated quality- environment management system international certificated

- the first step of SFM implementation: hard tools implementation was integrally fulfilled (5S culture was
implemented since 2008, Andon device equips all the machines in all departments, all the production lines in
assembly area are Chaku-Chaku, the production planning is performed through planning Heijunka boards, the
Kanban system is functional, the production lines are build according to One-Piece Flow principle, Jidoka is
implemented at all end of line testers, Poka Yoke systems are available at most of workplaces).

Management

Lean Shop Floor communication

Figure 9 Shop floor lean communication in “Time to become lean”” model
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According to the proposed model “Time to become lean”, the next step was to implement a lean shop floor
communication management consisting of implementing the steps information management, visual management
and time management (Figure 9).

After a stabile run, a survey regarding the employee's opinions about the effects of the project was conducted
(Survey II).

VIII.1. Implementation of the step ''Shop floor information management'"

Through this step it was pursued to define the minimum number of KPIs at shop floor and the appropriate ones in
order to avoid the waste through fewer or over information and to have the useful KPIs to lead and control shop
floor processes. The selection of KPIs was performed through a multi-criteria analysis.

In order to calculate the relative weight factor for criteria, the mathematical formula below was applied:
k] =WJ/ZWJ (1)

j=1-6 and Zkj =1

W;: Mean value of criterion “j”from Survey I
The kj values are importance factors and are listed in table 8.1.1from doctoral thesis.

Further on it was taken into consideration the level of each indicator regarding each of the six criteria, Ni (Cj)
which resulted from Survey 1.

The relative weight of each indicator afferent to each criterion (aij) within the multi criteria matrix in Table
10represents the product between the mean values of indicator i (Ni) for Cj criterion, Ni(Cj) and the importance
factors kj.

aij = Ni(Gj)kj . 2)
where, i=1....18, j=1....6.

In Table 10 are listet the aij valuese which buil the multi- criteriadecizion matrix.

Table 10 Multi-criteria decision-making matrix

Cl C2 C3 C4 Cs C6

FAM EOU HIS ITR uT UPM
ki 0.14272  0.185824 0.202 0.19828 0.1408 0.130268199
1 024 0.34 052 054 0.27 0.16
2 047 0.54 0.68 0.78 0.41 0.23
I3 041 0.47 061 0.73 0.38 0.22
4 040 0.46 0.60 0.73 0.35 0.21
IS5 033 0.39 056 0.58 0.29 0.22
I6 030 0.37 049  0.56 0.29 0.30
I7 028 0.35 045 0.58 0.24 0.33
I8 046 0.57 063 0.71 0.43 0.35
19 040 0.53 057  0.65 0.40 0.39
110 049 0.64 0.66 0.82 0.49 0.36
I11 045 0.59 064 0.78 0.45 0.38
112 0.33 0.58 0.59  0.77 0.35 0.21
113 0.51 0.71 070  0.85 0.46 0.32
114 0.33 0.47 061 0.70 0.34 0.18
I15 043 0.53 061 0.63 0.37 0.23
I16  0.50 0.62 073 0.75 0.46 0.30
117 052 0.72 070  0.84 0.50 0.36
118 047 0.69 071  0.82 0.47 0.28

Based on the decision matrix table, it has been applied the utility calculation method (Resteanu, 2006).
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The mathematical model used to calculate the utility is as followed:
ujj = (aj; — %)/ (a'j — a%) 3)

where:

[731LN

, for criteria “j”;

“ill

u;; — utility of consequences of variant
a'j — the most favorable result for the criteria ”C;”
a° — the most unfavorable result for the criteria ”C;”

The resulted values build the utilities matrix ( table ....from doctoral thesis)

“ill

Furthermore for each “i" indicator, the synthetic utility using mathematical model was calculated:
Ui=3 ujk 4)
where: u;; utility for each performance indicator i for criteria j
kj importance factor

The resulted syntesys values are listed in Table 11.

Table 11 Utilities synthesis associated to performance indicators

Cj C1 C2 C3 C4 C5 Co Synte- KPI
FAM EOU HIS ITR uT UPM sis
kj 0143 0.186 0.202 0.198 0.141 0.130

1 0.00 0.00 0.23 0.00 0.11 0.00  0.062 Production volume (ex. no. of produced pieces;
productivity)

2 084 0.53 0.80 0.77 0.66 0.31 0.666 Equipment effectiveness (OEE)

I3 0.60 0.35 0.55 0.62 0.55 0.27 0.496 Duration of order execution (lead time)

4 057 0.33 0.53 0.62 0.42 0.22 0.460 Cycle time of the production line

I5 031 0.14 0.38 0.14 0.19 0.24 0.233  Production processes: unplanned interruptions
(duration)

Ie 0.20 0.08 0.11 0.08 0.17 0.62 0.186 Employees: presence / absence / causes

17 0.13 0.02 0.00 0.16 0.00 0.73  0.148 Accident rate
I8 0.80 0.63 0.62 0.56 0.73 0.84  0.681 Employee fluctuation %
9 059 0.50 0.43 0.37 0.61 1.00 0.554 Improvement ideas process (suggestions per
employee)
110 0.89 0.81 0.75 091 0.98 0.88  0.863 Employee commitment/
engagement/cooperation/satisfaction (index)
111 0.77 0.66 0.66 0.77 0.83 0.96 0.760  Personnel: internal trainings (hours)
2 032 0.65 0.50 0.74 0.43 0.22 0.503 Delivered Product quality/ Failures rates /Customer
complains (number, ppm)

113 098 0.98 0.86 1.00 0.85 0.72 0.906 Customer satisfactions: survey ratings

114 0.32 0.35 0.57 0.53 0.38 0.06 0.392 Internal quality -complains/failure rate(number, %,
ppm)

115  0.68 0.50 0.54 0.30 0.52 0.28 0.471 Logistical indicators: unsupplied components

16 0.93 0.75 1.00 0.69 0.84 0.61 0.808 Logistical indicators: stocks (value, quantity)
117 1.00 1.00 0.89 0.98 1.00 0.88 0.959 Financial: savings due to process improvements
118 0.85 0.92 0.92 0.92 0.90 0.51 0.854  Costs: quality costs (scrap and repairs)

Taking into consideration the conclusions from Survey I regarding the selection of a minimal number of
indicators (5) and a maximal one (10) , the indicators with a rank higher were analyzed and finally the

selected seven indicators are 11; I7, 16, 15;114, 115 si 112.
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Table 12 Hierarchy of performance indicators

Ii KPI Value x

I Production volume (ex. no. of produced pieces; productivity) 0.062254
17 Accident rate 0.147639
16 Employees: presence/ absence/ causes 0.185886
5 Production processes: unplanned interruptions (duration) 0.233114
114 Internal quality -complains/failure rate (number; %; ppm) 0.392411
14 Cycle time of the production line 0.45995

115 Logistical indicators: unsupplied components 0.470792
13 Duration of order execution (lead time) 0.496245
112 Delivered Product quality/ Failures rates/ Customer complains (number; ppm)  0.503085
19 Improvement ideas process (suggestions per employee) 0.553928
12 Equipment effectiveness (OEE) 0.665638
18 Employee fluctuation % 0.68114

I11 Personnel: internal trainings (hours) 0.760288
116 Logistical indicators: stocks (value; quantity) 0.807537
118 Costs: quality costs (scrap and repairs) 0.853791
110 Employee commitment/ engagement/cooperation/ satisfaction (index) 0.862692
113 Customer satisfactions: survey ratings 0.905953
117 Financial: savings due to process improvements 0.95912

VIIIL.2.Implementation of the step ''Shop floor visual management

The results of the Surveyl, stated as recommended central visualization at shop floor ZWHBO ( Zonal: White
board with interactive data updated daily by employees)

Since the pilot area includes about 80 production lines and taking into consideration the actual personal structure it
was decided that it is possible to split the area into seven meetings corners for about 10-12 production lines to be
analyzed in one corner. The lines assigned to be reported in a meeting corner are lines producing products with
common characteristics (similar production technologies). A meeting corner consists of two white boards, a round
discussion table and a pana board

The visualization of relevant information directly on shop floor establishes a high level of transparency for
everybody. The core of the visualization consists of shop floor boards that contain KPIs, which are tracked with
standardized work sheets. Due to the handwritten visualizations, employees and managers deal with the processes
and problems intensely.

The structure and visualizations of the shop floor board were standardized.

a) Main Data Information (Safety sheet / Q-Green Sheet, Manpower overview)
b) Key Performance Indicators sheets

¢) Visualization of priorities

d) Measures on Pana Board

VIIL.3.Implementation of step ''Shop floor Time Management''

The absence of an average of 20% of the time needed to be spent at shop floor by production staff followed of 15%
by leaders and 10% by managers resulted from Survey I should not be neglected when it comes to a lean
production. The lack of time spent at shop floor, in other words the decreased efficiency, is materialized by
distortions of production, for example inadequate production flows. Therefore, within the implementation
workshop, it was designed the time efficiency improvement simultaneously in two directions:

a) time rescheduling in order to increase the time interval spent in Gemba
b) increase in efficiency of the time spent in Gemba
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The defined actions addressed to root causes was grouped into five categories

A. Defining a cascade with clear rules, participants from all involved functions and responsibilities, time frames
B. Bring the leaders in production: implement of go& see standard

C. Create problem solving standards: implement A3 problem solving standard

D. Scheduled standardized process control: defining standard actions/staff member/ each day and follow them up

E. Standardize the escalation process in sense of defining rules for starting the escalation, rules regarding
timeframes and hierarchies succession.

IX. Project validation

In order to test the implementation success of lean shop floor communication in organization a survey was
designed. The survey was filled out anonymously by employees. The developed questionnaire was distributed via
hard copy to the companny’s employees involved in shop floor activities. The completion of the surveys was
completely anonymous. For the completion of the questionnaire, no incentive or reward was offered to the
participants. Eighty five questionnaires were taken into consideration after filtering out. The analyse was performed
utilizing SPSS 20.0. The survey consisted of 15 questions regarding the project.

The first two questions aimed to test if the respondents were qualified to be part of this survey. The core of the
survey aimed to test the impact the project had on employees™ time structure, employees™ task difficulty, team
spirit, decision making time and visualization methods. The first two questions were test questions in order to
ensure the validity of the responses. Only employees which were part of the project were qualified to assess the
process. Therefore question one asked respondents to indicate whether they know the process while the second one
asked them to indicate if they were part of it.

The third question served the purpose to identify to which extent the project influenced the employees™ time
structure. Respondents were asked to indicate whether the time they spend on different activities increase,
decreased or stayed the same. Furthermore, they were asked to estimate by which percentage the time increased or
decreased

The fourth question asked respondents to indicate if the project implementation eased their duties. Those
respondents who chose “yes”, were asked to estimate by which percent their tasks got easier because of project
implementation.

Question number five had the purpose to find out whether the project implementation improved the team spirit
within the organization. The sixth question was design for testing the decision making rapidity, Respondents were
asked to indicate whether the project helped to improve the speed at which they take decisions. The seventh
questions aimed to assess the visualization methods used within the communication corners, asking respondents to
indicate whether these visualization methods have a lower utility, a higher utility or the same utility as other
visualization methods used in organization. The following seven questions served the purpose to qualify the
demographical aspects of the respondents (age, experience, gender, position in organization). The last question was
an open question, encouraging respondents to suggest optimization points for further project developement.

The answers indicate improvements in visualization, team spirit, facilitate of tasks difficulties, rapidity of decision,
as showed in next Figure 10.
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Influence project on tasks solving
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Utility of new visualization 68% Team spirit improvement 32%
Quite
Do not Moderately 49, Mot at all
decresed 14% 13%
15%
Decreased Slightly

83%

Improving of decision making time

69%

Figure 10 Effects of project implementation

IX.1. Time management improvement

Table 13 summarizes the conclusions of the analysis of the answers gathered for question three and the correlations
of the answers with the hierarchical level of the respondents. The values were obtained through formula:

8§ =3N,(100% + I, — D)) /Ni (5)
Where:
1) The dynamics of the respective time frame (increase/ decrease of timeframe in %)

I; Increase (%) reported in answer i
D;  Decrease (%) reported in answer i

Number of answers for the category

Taking into consideration the Toyota concept regarding the seven waste types, the actions 1, 4 and 6 represent

wastes and therefore should be reduced/ eliminated. The purpose of the project was the reduction of these in favor

of the time spent in Gemba.

Table 13 Time dynamic after implementing shop floor management

Outside Gemba Inside Gemba
2 3

Moving Analyses = Moving Trai- Others

toother Mee-  Office Commu- in atshop ningsin  activities in

offices  tings work nication  production  floor Gemba Gemba
6 Total -17%  0.5% 0.4% -3.3% 51% -3.9% 0.3% 1.1%
6 Executive 38% 14% 1.6% 0.0% 6.5% -2.3% 0.8% 1.6%
6 Middle management -6.3% -0.2% 0.6% -2.1% 3.7% -4.3% 1.8% 1.7%
6 Top manage-ment -18.6% -0.7% -2.7% -11.7% 3.9% -7.8% -2.6% -0.8%
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The project implementation leads to positive dynamics within the company regarding the use of time. The
improvements can be broken down in:

e Reduction of “waste” time used for moving to other offices or production departments with around 7.7% and
3.9%. The impact was very strong at management level, where this type of waste was reduced by 18.6% for
moving to other offices and 7.8 % for moving to other production departments;

¢ Reduction of the time needed to obtain information via email or telephone by 3.3% in average and by an average
of 11.7% for top management and

¢ Increase of time for production analyses for all hierarchical levels.

IX.2. Cost savings due to the project implementation

In order to determine the real effect of the time redistribution, the first and second survey were linked together and
analyzed. When time saving calculations were made, the time spent in meetings was either seen as the opposite of
time spent in Gemba or not taken into consideration at all. The same approach was required for analyze of time
spent for office work. This type of time was considered into the calculation as follows: first of all as being wasteful
as opposite of the time spent in Gemba, secondly it was considered added value due to the necessity of office work
for organization, thirdly it eliminated completely from the calculation based on the same motives as mentioned
above and finally it was taken into consideration for the purpose of the calculation selectively: as added value for
top management due to the fact that this category has a strong focus on developing strategies and concepts which
requires a certain volume of office work; and as waste for executives and middle management due to the fact that
these categories of employees need to have a strong focus on Gemba. The cases analyzed were as shown in table
below:

Table 14 Calculation combinations

Values
Meetings Waste  Waste ~ Waste Waste "0" "0" "0" 0

Office work VAA "o" Waste Combi VAA "0" Waste Combi

Waste — the time for this activity is considered waste

VAA — the time for this activity is considered a value added action

"0" - the influence of this activity on shop floor is ignored

Comb - the office work is considered as value added for management and waste for executive and middle management
personnel.

As shown in the Figure 11, the different calculation types do not influence the result in a major way. The main
effect of the project implementation can be observed at the top management level.

Starting from the number of employees at hierarchical levels only from work time new distribution it can be
calculated financial savings starting from 4000 Euro/month to 8000 Euro/ month which represents, in the most
detrimental art of calculation a financial saving of 50.000 Euro/ year.
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Estimation of time savings/ month
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10,0
7.8
8,0 6-8
5.8 5.8
= 6,0 |
g 4 3.2 | 3.0 28 28
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h bl
E 0,0 B —
Calculation 1 Calculation 2 Calculation 3 Calculation 4
(office work = value (whitout office work)  (office work = waste) (office work = waste for
added) executiv and middle and
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management)
Calculations for the version:
time for meetings considered ''waste"
Estimation of time savings/ month
@Executive ®Leaders LiTop management
7.6
8,0 6.6
6.0 5.5 5.5
=
E 406 7 20 2.8 28
: 1.1 1.1
72 ji ii = |
S
2 00 -
= Calculation 1 Calculation 2 Calculation 3 Calculation 4
(office work = value (whitout office work) (office work = waste) (office work = waste for
added) executiv and middle and
value added for
management)
Calculations for the version:
no consider the dinamic of meetings time

Figure 11 Estimations of time savings/ month/ personnel levels (all calculations)

X. Conclusions, limitations and further research directions

The conclusions that can be drawn following this doctoral research are in the first line conclusions resulting after

the thorough literature review and second, conclusions drawn after the practical design, implementation and
validation of the original lean communication model in Gemba.

First, the key to successful TPS implementation is the management and the total commitment of everyone in the
organization. Together, management and employees build the organizational culture.

Second, lean manufacturing is much more as a set of tools which can be implemented through copy-paste but a
culture which implementation and maintaining develop not only advantages for organization but also risks.
Ignoring this can lead to only short time results. This was the reason why the proposed model took into
consideration the organizational culture as well as the risks represented through the soft tools. The proposed model,
through the approach and development of communication standards involving and motivating the staff became a
self-sustained tool of shop floor management.
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Thirth, the implementation of the model demonstrated that, the lean shop floor communication model can be
standardized which made it viable for implementation in further companies.

Forth, the validation survey, Survey II, proved the benefits through calculating real savings and measuring
employee’s motivation increasing.

Fifth, the discovered difficulties encountered during the implementation of the model were: need to redefine the
shop floor layout in order to build the communication corners, the new leader role for communication cascade,
initialy resistance face to a new time discipline, initially lack of confidence regarding utility of efforts, lack of lean
knowledge.

Sixth, the necessary strengths of implementing the concept of shop floor communication are: open minded
personnel, willingness to change and adopt a new standard and good progress in the pilot phase

The opportunities created by this project are: improved discipline, higher transparency, team building and
motivation and financial savings.

Regarding the limitations and further research directions, the following aspects should be addressed:

The implementation model was validated through its application into one organization. Within further research the
model should be applied in more organizations and the validation conclusions should be compared. The eventual
need of improvement of the model could arise after its implementations in different organizations.

The impact of the project was verified through questioning the involved staff using Survey II. Within further
research the impact on direct employees must be verified using a further questionnaire.

As further research step it’s proposed to analyses the current universities curricula for develop lean specialists in
order to avoid the organizations waste investing time and money to educate their employees on lean so long as lean
is requested every day more.

XI. Original contributions

The original contributions of the doctoral research were concretized through the following areas.
1. Synthetic analysis of influence factors and risks of LM implementation and maintenance.

2. Conclusions regarding the power and role of LM shop floor communication as leader in sustainable LM
implementation

3. Proposal of the original concepts of lean “hard” and “soft” tools which represent the TPS methods versus the
TPS culture.

4. Proposal of the original LM implementation model "Time to become lean".
Implementation of the “Time to become lean” model into an automotive organization.

Analysis of the actual situation (status quo) of the shop floor communication through a self-designed and self-
conducted questionnaire addressed to the Romanian automotive organizations and lean practitioners.

7. Creation of a pool of KPIs with approx. 300 KPIs assed on recommended KPIs from specialty literature and
standards.

8. Organization of the KPI pool through a filter method using an original 3W Concept (Why- lean filter; What —
organizational area and Who- perspective)

9. Original proposal of a six criteria model to select the appropriate KPIs, starting from the seven wastes and
establish of the weight factor of the six selection criteria through a questionnaire addressed to lean practitioners
and automotive organizations.

10. Implementation of the communicational model into an automotive organization and defined it as standard in
order to can be rolled out in other organizations

11. Development of a time management standard and quantification of the final savings due to implementation of
them.
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XII. Appendices

XII.1. Appendix1  Curriculum vitae

General information

Name/surname Tuga, Maria Virginia

Adress Rennes Nr. 29 550006 Sibiu Romania

Phone 0040 74 59 43 06

E-mail virginiaiuga@yahoo.com

Civil status maried

Date and place of 02.10.1961 in Sibiu, Roméania

birth

Education

University

1980 - 1985 Polytechnic Institute of Cluj Napoca - Sibiu section :

Faculty of Engineering - Manufacturing Engineering Specialty
Media academic years : 9.36
Diploma Exam : 10.00

Courses and postgraduate qualifications :

2011 Environmental management systems - Inoventiv / Svasta Consulting

2011 EOQ- Quality Auditor / Authorization DE11QA - 15697 - European Organisation for
Quality

2010 Optimizing production processes SCM & Lean Manufacturing - MMM Consulting Int'l

2010 VDA 6.3 process audit ed. 2010 - C.S.P.I .Bucuresti

2009 Implementation of combined management system - quality, environmental health and
safety- S.C. Cometam S.R.L.

2008 Trainer Kaizen - Kaizen Institut of Romania

2008 E.O.Q- Quality Systems Manager - European Organisation for Quality

2007 Leadership development and communication - S.C. Business Service S.R.L.

2007 Wege zu umfassendem Qualititsmanagement/ Ways of comprehensive approach to a
quality management- Deutsche Gesellschaft fiir Qualitit (DGQ)

1999 School audits - third part audit for environmental management and systems standard-ISO
14001 - SC Braco Bucuresti

1998 - 1999 Postgraduate general management , environmental management , energy vew, practice in
Dortmund in a graduate fellowships for long term ( 1 year)- Carl Duisberg Gesellschaft
eV (CDG)

Professional experience
2014-act S.C. Marquardt Schaltsysteme SCS Sibiu
Team leader Organizational Development
- Training Management
- Career Management
- Organizational dynamics
- Program HR business Partener

2011-2014t S.C. Marquardt Schaltsysteme SCS Sibiu
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Operations Improvement Manager
- Planning, coordination , monitoring and reporting continued improvement

program
- Leading optimization projects
- Driving workshops ( TPM tact -time reduction , SMED, balancing production
lines, 5S)
- Leading projects to implement new processes / streamline existing processes
- Implementation and management of process improvement ideas ( MIP )

2005-2012 S.C. Marquardt Schaltsysteme SCS Sibiu
Quality &Enviroment Manager :

- Implementation and certification of the quality management system (ISO 9001.
ISO / TS 16949)
- implementation and certification of environmental management due to system
ISO 14001
- coordinating measurements and calibrations laboratory activity
- Coordination and ongoing internal training program in management and quality
assurance
- Implementing and coordinating internal audits program (system , process ,
product),
- Audits in Marquardt International Concern
- representative for third-party audits Environmental &Quality
2009 — act. Auditor DQS Romania
Third part auditor ISO 9001

1998 - 2005 S.C. Electrica S.A. Sibiu
Engineer Quality and Environment
- development and implementation of quality management system in SC Electrica
S.A. Sibiu , ISO 9001/2000 certification ( TUV )

1985 - 1990 S.C. Independenta S.A.
Production Engineer:

Other skills and competences

Foreign languages: German : very good
English : good
French : satisfactory

Experience / Skills: - project management
- quality management systems / environment
- Kaizen , lean management
- International experience
- Knowledge / experience in applying quality and continuous improvement tools (
FMEA , 8D, TQM , statistical methods , Kaizen , 5S etc. )
- Leadership




XII.2. Appendix 2  Scientific Activity

O Scientific papers published in the proceedings of international conferences indexed ISI Web
of Knowledge:

[0 Iuga V., Kifor C.V. & Rosca L.I. (2014). Time to become lean: The implementation model,
Proceedings ICPR-AEM-QIEM, Cluj Napoca, Romania, ISBN: 978-973-662-978-5. 269-274

O Scientific papers published in the proceedings of international conferences indexed BDI

[l Tuga V., Kifor C.V. Human resources as risk factors for lean manufacturing implementation,
Proceedings: The 21st International Conference The Knowledge-Based Organization, KBO 2015,
Sibiu, Romania, ISSN 1843 — 6722. 11-13 iunie 2015, pp: 229-234

O Papers published in indexed international journals:

[ Tuga V., Kifor C.V. (2013). Lean Manufacturing: The WHEN, the WHERE, the WHO, Scientific
Bulletin-Nicolae Balcescu Land Forces Academy, 18(4). 401-410

[ Tuga V., Kifor C.V. (2014). Lean Manufacturing and its Transfer to Non-Japanese Organizations,
Quality-Access to Success, 15(139).

[0 Tuga V., Kifor C.V. (2014). Information and knowledge management and their inter-relationship
within lean organizations, Scientific Bulletin-Nicolae Balcescu Land Forces Academy, 19(1), 31-38.

[ Tuga V., Kifor C.V. (2014). Model of Dynamic Integration of Lean Shop Floor Management
Within the Organizational Management System, ACTA Universitatis Cibiniensis, 65(1), 39-45.

O Scientific papers accepted for presentation in indexed ISI Web of Knowledge: conferences
and papers accepted to be published in indexed international journals:

[ Tuga V., Kifor C.V. & Bondrea I. Shop floor time management within the automotive industry:
actual versus targeted time allocation, Paper accepted for: 2015 International Conference QMOD-
KSQOM, Seoul, Korea, will be held on 12-14 oct. 2015

[ Tuga V., Kifor C.V. & Rosca L.I. (2015). Lean manufacturing: Bottom up communication in
management decisions, International Multidisciplinary Scientific Conferences on Social sciences
and Arts, Albena, Bulgaria, will be held on 24-30 August 2015.

[0 Tuga V., Kifor C.V. & Rosca L. (2015). Lean information management: selecting criteria for key
performance indicators at shop floor, Academic Journal of Manufacturing Engineering, accepted

[ Tuga V., Kifor C.V. & Rosca L. (2015). Shop floor indicators in automotive organizations,
Academic Journal of Manufacturing Engineering, accepted

[l Tuga V., Kifor C.V. Successful lean manufacturing implementation: internal key influencing
factors, ACTA Universitatis Cibiniensis, accepted

U Lucrari stiintifice sustinute si publicate la conferinte si simpozioane internationale sau cu
participare internationala

[ Tuga V., Kifor C.V. & Rosca L.I. (2014).Lean Criteria for Choosing Key Performance Indicators
at Shop Flool, Joint International Conference of doctoral and post-doctoral researchers
conference: Craiova, 2014: conference proceedings Bucuresti: Universitaria, 2015 4 vol.ISBN 978§-
606-26-0215-4, Vol. 1: ISBN 978-606-26-0216-1, 84-93

[0 Tuga V., Kifor C.V. (2013).Lean Criteria for Choosing Key Performance Indicators at Shop
Floor, Proceedings: The 19th International Conference, The Knowledge--Based Organization,
Sibiu, Romania, ISSN 1843-7722, 285-291.
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