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Short lead-times bring the competitive advantage for companies in a rapidly

changing manufacturing environment.

The first objective of the thesis work is to find useful method for systematic
lead time reduction using literature. The usefulness of the method should be
validated in the case company's environment. The second objective of the
work is to understand, what kind of effort is required to decrease the lead-time

to one day.

Based on the literature review the suitable process improvement method was
selected. Method was tested in one production line and results and feedback
indicates that method is useful in the studied environment. Road map to one
day delivery time for this production line was also created. The size of the chal-
lenge in the whole organization is researched by arranging idea generation ses-
sion. Priority list created based on the session’s results gives a good under-
standing of the necessary efforts to achieve significant lead-time reduction. In
general the management of demand fluctuation seems to be the biggest chal-

lenge, but several options to handle this are identified.
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1 INTRODUCTION

1.1 Background

Competition over the customers is harder all the time and due to this, companies
should continuously find new ways to differentiate from competitors. The ability
to respond quickly to customers in a customized, low-volume, high mix environ-
ment gives manufacturers the advantage in the competition. (Chen et al., 2009, p.
5). Customers respect a large product offering and customized solutions and they
often order in small batches.

Lead-time reduction usually improves also internal efficiency, which means better
productivity and profitability. Previously, the focus on improving productivity has
been in manufacturing stages, and therefore the largest potential for throughput
time reduction is in the process before and after the production stages. Effective
processes remove the uncertainty, which allows the reduction of various buffers
and inventories. Time is a clear metric, which is easy to everyone to understand.
By focusing to the time the development activities can be aligned in the radical
changes and continuous small improvements. (Kajaste, V., Liukko, T., 1994, p.
36-37)

Lean is widely researched philosophy in these days and many good books are
published since the beginning of 1990°s. This performance improvement system
is growing rapidly around the world and there are experiences available from sev-
eral decades. Lean practices are applicable to all organization levels and to differ-
ent industries. The Lean theory stresses in particular that the companies must tai-
lor the most appropriate practices to each situation themselves. (Makkonen, A.,
2012, p. 93). There is clear evidence in literature that by implementing Lean phi-
losophy successfully, significantly better productivity and efficiency can be

achieved.



Also the management of case-company believes that shorter lead-times give com-
petitive advantage in a rapidly changing manufacturing environment. Due to this,
the management team of the case-company decided to conduct this research and
investigate, what kind of investment is required to enable radical lead-time reduc-

tion.

1.2 Target and scope

This thesis work is conducted for the company, which is producing frequency
converters in Pitajanméki, Helsinki. The scope has been the whole order-to-
delivery process of the products produced in the case organization, not only the
manufacturing process. Process starts from the order entry to ERP system and

ends when the order is shipped from the factory to the customer.

First target was to find useful method for systematic lead-time reduction by using
literature. Validation of the process improvement method usefulness into case-
company’s environment was also an important part of the work. Validation of the
method was conducted in the one production line called Value Added Logistics
(VAL). Due to this, the major part of this thesis work is performed on this produc-

tion line.

The second purpose of the thesis work was to get a good understanding, what
kinds of investments are required to decrease the lead-time significantly. The case
company is looking for radical improvement and the target for the lead-time in the
future is one working day. Depending on the production line, current lead-times
are from five to ten working days. To get answers to this second objective, all

production lines of case organization are considered.

Material availability was decided to leave out of the scope. Materials are pur-
chased according the forecasted demand and the company’s replenishment plan is

to keep them always available to all demand situations.
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As a base line information for this research has been the case study conducted
about this same topic in spring 2012. In this study the current state analysis was
conducted. The purpose of this session was to identify the most urgent improve-
ment areas in the process by using value stream mapping method. Solving these
identified issues was decided to leave into scope of this thesis work.

1.3 Research problem and questions

Comepetition over the customers is harder all the time and due to this, companies
should continuously find new ways to differentiate from competitors. It is clearly
indicated in case-company, that the ability to respond quickly to customers gives
the competitive advantage in a rapidly changing manufacturing environment. Due
to this, the management of the case-company has decided to conduct this research
to investigate, how the radical delivery time reduction can be achieved in cost
efficient way. Cost efficiency means that productivity and efficiency should be

considered, when proposing suitable solutions.

To enable systematic long term lead-time reduction, following research questions
were defined:

1. What kind of working method is the most suitable for process improve-
ment activities in case-company’s environment?

2. How much effort is needed to achieve one day delivery time?

1.4 Research method

This thesis work is combination of case study and literature review. The literature
review is made from textbooks and articles of the field. Textbooks provide basic
and common principles of the field. Articles bring more specific and the very lat-

est information on the field.
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Empirical part of the study is conducted by using information received from em-
ployees during the work-out sessions and pre-work meetings. Two different ses-
sions have been held to collect information from the case organization. The pur-
pose of the first study was to get ideas for the radical lead-time reduction, to get
general understanding, how realistic the one-day delivery time is for case- compa-
ny’s environment and which kind of working method could be the most suitable

for process improvement activities.

Management of demand fluctuation is one of the facts, which needs special atten-
tion. Current situation in the case company is analyzed by using the information
collected from case organizations ERP system and by reviewing the literature
from the field.

The findings and conclusions from the supply chain development project held in
spring 2012 have been used in this research. Valuable discussions with steering
group members, before and after the sessions, have also been a key part of the

empirical research.

1.5 Structure of the work

The first chapter of the study presents the background of the study, the target and
scope, the research problems and questions, the research method, the structure of

the work and the case company.

In chapter 2 overall requirements of enterprise level performance management
system are widely described. The purpose is to identify key requirements, which
should be included in the process improvement method. These are selected and

introduced in chapter 3.

The literature findings related to the lead-time reduction are presented in the chap-
ter 4. It describes why the lead-time reduction is actually very important goal for
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the company. In the second part of this chapter the most useful tools to lead-time
reduction are presented. These are mainly tools, which are commonly used in

Lean production system.

Chapter 5 is the first part of the empirical study. In the beginning of the chapter
the background information and process description of the studied value stream
are presented. Then results of current lead-times and the demand fluctuation anal-

ysis are presented with the short literature findings.

In chapter 6 the results of the idea generation session are presented with the short
literature findings. The purpose of the innovation session was to get understanding
of the needed effort to reduce lead-time significantly in the whole case organiza-
tion, not only in the one production line. Chapter 7 presents the results from the
second session, where the purpose was to validate the usefulness of the selected
process improvement method and collect important feedback from the partici-

pants. Of course also concrete process improvement results were expected.

The road map to achieve one day lead-time in 2013 is introduced in chapter 8. The

road map is created for the production line, where the Action Work-Out was held.

Chapter 9, which is the last chapter of the study, summarizes the whole work. A
content of the whole thesis work can be seen in picture 1.
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Literature review

Empirical study

Picture 1. Thesis structure.

1.6 ABB Group

ABB Group designs, produces and sells power and automation technologies. ABB
was established in 1988, when the Swedish company ASEA and the Swiss com-
pany Brown Boveri merged their electro technical business functions. In 2011
ABB Group’s revenue was 37.990 billion US dollars and it employed 134.000
people in approximately 100 countries. ABB Group’s headquarter is located in
Zurich, Switzerland, and its shares are traded on the stock exchanges of Zurich,
Stockholm and New York. ABB Group is divided in five different business divi-
sions. These divisions are Power Products, Power Systems, Discrete Automation
and Motion, Low Voltage Products and Process Automation. (ABB intranet,
2012)

1.7 Case-company ABB LV Drives

LV Drives business unit is one of the five business units of the Discrete
Automation and Motion division. Other four business units are Motors and
Generators, Power Electronics, Programme Logic Controllers (PLC’s) and

Robotics. Its main business is frequency converters. LV Drives has factories in
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Finland, Estonia, Germany, United States, Brasil, UK, China and India. LV
Drives employs over 5700 people in 80+ countries in 2011. It is divided in five
main Product Groups (PG) including High Power Drives, Low Power AC Drives,
PLC and Automation, Low Voltage Power Inverters and Service. LV Drives
manufactures frequency converters in the power range from 0.18 kW to 5600 kW.
(ABB intranet, 2012)

This master thesis work has been conducted for Low Power AC's Helsinki factory

located in Pitajanmaki.

1.8 Products of Low Power AC

Frequency converters are used mainly to control the speed and the torque of elec-
trical machines. The torque and the speed can be optimized, when electrical ma-
chine is used with frequency converter. The usage of electrical motor without
frequency converter means that it runs with the frequency that power network
supplies. That kind of situation is not usually optimal for the energy consumption.
Due to this, electric motors used with frequency converters consume less energy.

In many applications frequency converter can save significant amount of energy.

Low Power AC’s product portfolio is very extensive. Its offering contains prod-
ucts from small 0,18kW frequency converters to rather large 560kW industrial
frequency converters. The whole product portfolio of Low Power AC is shown in

picture 2.

ABB’s product family, which is suitable for industrial usage, is designed for

heavy industry like paper, metal, oil&gas, food&beverage.

Frequency converter product family designed for general purpose is suitable solu-
tion for example for pump and fan control. The appropriate practical application
could be for instance management of the building technology in the construction

industry.
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Offering for machine builders contains products, which purpose is to integrate
them to OEM (Original Equipment Manufacturer) customer’s machines. Often
these products require design changes according to customer’s requirements. In
simplest cases these products are designed to control treadmills and in complex

applications to control high-speed cutting machine.
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Motion control offering

Multi axis motion controllers, touch screens, inear and servo motors
General purpose drives 1-and 3-phase drives, PC tools for system configuration
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Picture 2. Low Power AC's product offering.

1.9 Production of Low Power AC in Helsinki

Low Power AC’s Helsinki factory has four production lines. In year 2011 produc-
tion lines produced all together approximately 120 000 frequency converters. One
of the production lines produces general purpose frequency converters to central
stock, which is located in Germany. Products are produced based on forecast.
Two of the lines manufacture products, which are suitable for industrial usage.
Other line produce the low voltage range of products and the other produce the
higher voltage range of products. Both of these lines produce according assembly-
to-order principle. These two lines are producing also products designed to ma-

chine building industry.
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Fourth production line produces products for industrial usage and for machine
building industry. Manufactured products include pretested subassemblies, which
are ordered from suppliers. These subassemblies are power unit, control unit and
memory unit. In addition to rapid assembly work the software loading and final
testing is conducted during the production phase. This production line runs based
on customer orders using configured-to-order principle. The empirical part of this

thesis work has done mainly to this production line.
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2 LEAN PROCESS IMPROVEMENT SYSTEM

In this chapter the overall requirements of enterprise level performance manage-
ment system are widely described. The purpose is to identify key requirements,
which should be included in the process improvement method. Method is selected
and introduced in chapter three. Overall requirements are recognized mainly by
using literature available from Toyota Production System (TPS), which is further

developed in US and called Lean production system.

2.1 Lean production

Lean is widely researched philosophy in these days and many good books are
published since the late 1980°s. This performance improvement system has grown
rapidly around the world and there are experiences available from several dec-
ades. Based on these experiences, it can be stated that Lean practices are applica-
ble to all organization levels and to different industries. On the other hand Lean
theory stresses in particular that the companies must tailor the most appropriate

practices to each situation themselves. (Makkonen, A., 2012, p. 93)

Lean theory was decided to use in this thesis work, because in general it can be
said, that Lean is the basic framework within, which the all other improvement
strategies work (Khusrow, U., 2001, p. 19). Lean has also some limitations. The
most significant limitation of the system is the management of demand variability
of low volume and high mix products. Here, the often quoted Lean-Agile debate
is applicable, discussing whether an Agile or a Lean strategy, or even a hybrid
approach is most suitable. From a strategic point of view however, Lean can be
integrated to other approaches (particularly the tools they offer) without contra-
dicting the core objective of Lean — to provide customer value. In other words,
any concept that provides customer value can be in line with a Lean strategy, even
if Lean production tools on the shop-floor, such as kanban, level scheduling or

takt time, are not used. And in fact, there are a range of complimentary approach-
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es that can and have been used in conjunction with Lean. (Hines, P., Holweg, M.,
Rich, N., 2004, p. 1006)

2.2 Key elements of the system

Toyota's 4P model contains four elements which are philosophy, process, people
& partners and problem solving. In ideal world the whole concept should be im-
plemented that the system works like Toyota has defined it. Full implementation
of Toyota Way is not easy, because it requires engagement of management and

employees to a long term philosophy.

The Toyota Way model was intentionally built from the ground up, starting with a
philosophy. And the philosophy starts with the Chief Executives of the organiza-
tion. Their goal should be to build an enterprise for the long term that delivers
exceptional value to customers and society. This requires long-term thinking and
continuity of leadership. It may take decades to lay the foundation for radically
transforming the organization’s culture (Liker, 2004, p. 290). A crisis may prompt
a Lean movement, but may not be necessary to turn a company around. A sinking
ship certainly mobilizes management and the work force into getting serious
about Lean. On the other hand, even the company is not on the chopping block,
yet senior management can proactively champion improvement. What is impor-
tant is that Lean leadership is focused on long-term learning. (Liker, 2004, p. 304-
305)

Liker proposes to start with action in the technical system and follow quickly with
cultural change. Technical systems of Lean drive the right behaviors, such as sur-
facing problems, that employee must learn how to solve. But the social and tech-
nical systems of TPS are intertwined; if a company wants to change the culture, it
must also develop true Lean leaders, who can reinforce and lead that cultural
change. The best way a company can develop this, is through action to improve

the company’s core value streams, supported by committed leaders who reinforce
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culture change. Leaders must be involved in the value stream mapping and shop-

floor transformation, so they can learn to see waste. (Liker, 2004, p. 302)

It is very critical to understand, that the process improvement system is not only
about tools and techniques, although many companies seem to think that. A per-
manent improvement of processes requires that people from all organization le-
vels are engaged. This is needed especially to ensure, that implemented changes
are sustained and the process does not slip back to the old way of doing. More
powerful results can be achieved, if the management is committed to continuously
invest in its people and promote a culture of continuous improvement. (Liker,
2004, p.10)

The ground for continuous improvement is that people from shop-floor to the top
management, learn to see improvement opportunities. This means that every per-
son in the organization needs to have required skills to identify actively improve-
ment possibilities. To ensure, that improvement ideas will be implemented quick-
ly, the sufficient method should be in place in the organization. Sufficient method
grows leaders, who believes in heart and soul the philosophy selected by the com-
pany. The method also helps participants to learn continually through Kaizen type
of doing. Management style should show that it respects each person and idea.
Leadership style should also encourage each person to bring up new ideas. When
new ideas are presented, the attitude should always be positive, even if the first
impression of the idea is that it is unworkable. It is important to avoid the situation
that people feel so negative, that they decide not to present any ideas in future.
From process side, visual control and smooth flow of process are good starting
points, because these are useful to each organization. These five elements pre-
sented previously are identified as the most important ones in the beginning of the
implementation process and due to this, are underlined in the Toyota's 4P model
presented in picture 3. It can be seen from picture 3, that by doing improvement
activities using Kaizen type of method, companies can cover big part of the whole
4P model. 4P model describes the philosophy of the whole Toyota Production

System (TPS). In the ideal situation the whole system should be in place.
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Usually there is a change agent, who is directly in charge of the implementation of
the selected method. Higher level of performance usually lasts only as long as the
change agent is in charge (Womack, J., Jones, D., 2003, p. 314). Womack and
Jones say, that system builder who sustains results, should always be with each

revolutionary change agent.

- D
&S Continual organizational leamning through Kaizen
_<2<3’ Go see yourself to thoroughly understand the situation

{Genchi Genbutsu)
Make decisions slowly by consensus thoroughly
considering all options; implementrapidly (Nemawashi)

Where most“lean”

companies are Grow leaders wholive the philosophy

Respect, develop and challenge yourteams and people
Respect, challenge, andhelp your suppliers

Create process "flow" to surface problems

Use pull system to avoid overprodu ction

Level out the workload (Hejunka)

Stop when thereis a quality problem (Jidoka)
Standardize tasks for continuous improvement
Use visual control so no problems are hidden
Use only reliable, thoroughly tested technology

Base managementdecisionson a

o/
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Picture 3. 4P model and where most companies are. (Liker, J., 2004, p. 13)

2.3 Lean Management system

Culture is no more likely a target than the air we breathe. It is not something to
target for change. Culture is an idea arising from experience. That is, our idea of
the culture of a place or organization is a result of what we experience there. In
this way, a company’s culture is a result of its management system. Culture is
critical, and to change it, you have to change your management system. (Mann,
2010, p. 4)
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Physical changes of Lean implementation should be done before turning your at-
tention to implementing the management system. By implementing all Lean tools
physically, gets you to the 20-percent level at most, and the likelihood of disap-
pointment with the staying power of the changes you have implemented and dis-
appointment in results the new system produces. You might come to the conclu-
sion that Lean production does not really fit with your business model, culture, or
industry, or some similar explanation (Mann, 2010, p. 4). Many Lean literature
reviews reliably informs that a key factor in every Lean failure is culture. (Bhasin,
S., 2010, p. 27)

Lean implementation that is only 20 percent complete is not what companies are
looking for. By implementing physical changes the easiest part of the process is
done. The remaining 80 percent of the required time and effort is made of tasks,
which are less obvious and much more demanding. After the de-
sign/implementation project team finishes and moves on, a very different, more
subtle sort of rearrangement remains to be done. As a leader, many things are
changing: the reliable information, deeply ingrained work habits, day-to-day and
hour-to-hour routines, and the way problems should be considered, managing
work and productivity. All of these and more have to be transformed for Lean
implementation to be a long-term success. Without a Lean management system in
place to support the new physical arrangements, people are left to rely on their old
tricks for fooling the system, using familiar workarounds to get themselves out of
trouble. (Mann, 2010, p. 5)

Process focus is a key for successful and sustained Lean implementation. Visual
control, standard accountability meetings and leaders standard work are practices,
how Lean management produces process focus. The data on the visual control,
when brought to the accountability meeting, results in the process change. The
follow up through leader’s standard work provides the mechanism to systemati-
cally sustain the change. That prevents the process change from fading and disap-
pearing, which happens so often when follow through is lacking. If this sounds

circular, it is designed to be. That is, this virtuous circle starting from visual
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process data, leading to accountability task assignments for process changes, with
follow up incorporated into leader’s standard work represents a closet-loop sys-
tem, which produces process focus and results in process improvement. The

closed-loop system is described in the picture 4. (Mann, 2010, p. 8)

Visual control translates performance of every process into expected versus ac-
tual, throughout the production and management systems. This data is recorded
regularly and frequently, often many times a day. They are displayed in highly
visual, widely accessible, readily reviewed formats. In these ways, the visuals
convert the driving force of leader’s standard work into action. Visuals give lead-
ers the ability to quickly spot and move to action, where actual performance has

not met what was expected. (Mann, 2010, p. 24)

Frequently held accountability meetings in shop-floor are the second principal
element of the Lean management system presented in picture 4. The task assign-
ments made by the meeting leader for what improvements will be worked on. It
also provides the throttle, or the due date and resources for the improvement task.
This component of Lean management is designed simply to ensure follow up on
task assignments made in previous meeting. A more significant (through less ob-
vious) purpose of the accountability meeting is to reinforce the Lean management
system’s focus on process and through it to identify and implement opportunities
for improvement. (Mann, 2010, p. 85)

Each successive level of leader’s standard work includes checks for the tasks
which culminate in supporting the integrity of the most important work in the op-
eration — the standard execution of the production process. That is the purpose of
leader’s standard work: maintaining the integrity of the standard Lean process,
whether in an office, a factory, a healthcare facility, or any Lean process. (Mann,
2010, p. 44)
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Picture 4. Lean management focuses on processes. (Mann, 2010, p. 8)

2.4 Leadership style

In the beginning of the process improvement project the role of a leader is to be
coach, trainer and mentor. The smooth start of the change, team motivation and
support for the team is the leader’s main responsibilities. When the operation is up
and running, the leader can gradually step a little out to the background and focus
on the development of various other areas and to ensure operating conditions of
the team. However, the leader must constantly be up to date about the group’s
activities and if necessary, also be the “boss”, which decides how to do. (Larikka,
1995, p. 13)

Continuous improvement requires leaders to change their attitude. They have to
give up a part of their power and command “’boss” status and tasks which pre-
viously belonged to them. Supervisor’s role is to act as a helper and supporter of
action. Change occurs also in the workers role. They should give up the traditional
mentality “make only what you are told” and take part of the supervisor’s work-
load. This means that they should start to develop processes independently. De-
centralization of responsibility to groups means that manager should trust groups,
open discussion with groups and the capacity to work in the front of a group of

possible problems and conflicts in the team work. (Larikka, 1995, p. 13)
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Leader should recognize the fact that many people are very sensitive to present
their own critical opinions for him/her. This means that leader should always cou-
rage peoples to bring up their critical opinions on the table. In practice this means
that leader should frequently encourage people to be critical. Second, leader can
ask critical opinions from team for certain topic or discussion. Third, it is abso-
lutely essential that he or she is also able to receive and to deal calmly and delibe-
rately opinions, which are questioning their own opinions or views on different
topics. In this respect, work communities have generally very sensitive. If manag-
er shows facial expression and gestures or even worse verbally express critical
views towards the working community, they will learn very fast to be silent.
(Jarvinen, 2000, p. 72)

Leaders can either rule by top-down directives or use a bottom-up involving style
to develop people, so they can think and make right decisions on their own. Toyo-
ta leaders are passionate about involving people, who are doing the value-added
work in improving the process. Yet encouraging employee involvement by itself
Is not enough to define a Toyota leader. A second dimension requires an in-depth
understanding of the work in addition to general management expertise. It was
fashionable in the U.S. in the 1980s to think of the typical successful manager as
an MBA who could walk into any business and instantly run it by looking at the
numbers and using general management and leadership principles to whip the
organization into shape. No self-respecting Toyota manager would subscribe to
this notion. The least effective manager in this model is top-down manager and
has only general management expertise — the bureaucratic manager. This characte-
rizes usually a large portion of managers. The two-dimensional leadership matrix
in picture 5 describes how traditional leadership style differentiates from the
Toyota style. (Liker, 2004, p. 180 — 181)
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Picture 5. Toyota leadership model. (Liker, 2004, p. 181)

By contrast, the Toyota leaders, by having a combination of in-depth understand-
ing of the work and the ability to develop, mentor, and lead people, are respected
for their technical knowledge as well as followed for their leadership abilities.
Toyota leaders seldom give orders. In fact, the leaders often lead and mentor
through questioning. The leader ask questions about the situation and the person’s
strategy for action, but they will not give answers to these questions even though
they have the knowledge. (Liker, 2004, p. 180 — 181)

Toyota’s assumption is that if you make teamwork the foundation of the compa-
ny, individual performers will give their hearts and souls to make the company
successful. Originally, the Toyota Production System was called the respect for
humanity system. The Toyota Way is not about lavishing goodies on people
whether they have earned them or not; it is about challenging and respecting em-
ployees at the same time. (Liker, 2004, p. 186)

It is needed to get employees to work diligently to do their jobs perfectly and
strive to improvements every day. But the question is that how to do it? Liker
says that by building a system that follows Toyota Way by first looking at the

system dynamics of your organization. Building excellent people who understand
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and support company's culture is not a matter of adopting simple solutions or an
afterthought of applying motivational theories. Training exceptional people and
building individual work groups needs to be the backbone of the management
approach, an approach that integrates social systems with technical system. Toyo-
ta Way describes how one-piece flow drives positive problem-solving behaviors
and motivates people to improve. However, it is needed to create a social system
and culture of continuous improvement to support this behavior. (Liker, 2004, p.
198)

2.5 Continuous improvement

Term Kaizen is often considered synonymous with continuous improvement, and
it is said, that there exist at least three types of Kaizen: management-, group-, and
individual-oriented Kaizen. Management-oriented Kaizen is considered to be the
most important one as it focuses on the company strategy and involves everyone
in the company. Group-oriented Kaizen is best represented by quality circles,
which require employees to form a team or a circle with the goal of finding and
solving problems faced during their day-to-day work without any interference
from management. Individual-oriented Kaizen is derived from the concept of bot-
tom-up design, in which the worker makes a recommendation to the problem
faced. This has been very successful in the Japanese industry since it is the worker
who is on the shop-floor and typically knows the best solution to an existing prob-
lem. Certain industries even have incentive programs where, depending on the
problem and the solution provided, the worker is rewarded, thus encouraging the
workers to concentrate on problem areas and find the best solution. (Baghel, A.,
Bhuiyan, N., 2005, p. 766)

There is emerging evidence that continuous improvement capability, once estab-
lished, can also contribute to doing new things — to ‘innovation’ routines. (Bes-
sant, J., et al., 2001, p. 76)
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The culture of continuous improvement develops over time, is established through
cultural routines, and through behavioral change. Bessant and Caffyn’s research
suggests that these changes can be tracked by categorizing them at different levels
of continuous improvement. They have identified five levels of continuous im-
provement which organizations can progressively use to develop their processes.
Each of these levels is associated with a matching capability so that the capability
or behavior would improve as each higher level is researched. Most of the capa-
bilities used to categorize these levels are clearly linked to specific learning beha-
viors, and it is not difficult to view the levels as specific levels of learning. At the
highest level (full Cl), this underlies the characteristics of a learning organization
presented in picture 6. It is useful to think of the levels as cycles, since one cycle
of learning depends on the other, and evidences of learning can be found at each
stage of the cycle. The evidence of routines at each stage in a cycle of learning
increases as firms learn new behaviors that challenge and improve the old rou-
tines. (Murray, P., Chapman, R., 2003, p. 277)

1. Natural/background CI
e.g. Random problem
solving

5. Full CI capability —
the learning organisation.
Cl is the dominant way of life

Continuous
Improvement

2. Structured CI
Formal attempts to create
and sustain CI

4. Proactive/empowered CI
1 to 4 plus high levels of
experimentation

3. Includes 1 & 2 plus formal

deployment of strategic goals

Picture 6. Adaptive learning, cycles of continuous improvement. (Murray, P.,

Chapman, R., 2003, p. 278)

The traditional approach to process improvement focuses on identifying local ef-

ficiencies like direct work to the equipment, the value-added processes and im-
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prove uptime or make it cycle faster or replace the person with automated equip-
ment. The result might be a significant percent improvement for that individual
process, but have little impact on the overall value stream. This is especially true
because in most processes there are relatively few value-added steps, so improv-
ing those value-added steps will not amount to much. Without Lean thinking,
most people can’t see the huge opportunities for reducing waste by getting rid of
or shrinking non-value-added steps. In a Lean improvement initiative, most of the
progress comes because a large number of non-value-added steps are squeezed

out. In the process, the value-added time is also reduced. (Liker, 2004, p. 31)

There is one big difference between Kaizen and traditional process improvement
activities. Kaizen projects do not require big investments during the implementa-
tion but they require many other resources due to the continuous follow up. Tradi-
tional process improvement requires usually investment during the implementa-

tion but not necessary afterwards. (Imai, 1986, p. 25)

The Kaizen workshop is a remarkable social invention that frees up a cross-
functional team to make changes in a week that otherwise can drag on for months.
Selecting the right people for the team is critical, as is setting aside the time for
those individuals and giving them a lot of management support. Using a talented
and experienced facilitator who has a deep understanding of Lean tools and phi-
losophy with a specific problem to tackle makes all the difference in what you can
accomplish. However, the Kaizen workshop should not become an end in itself. In
many companies, Lean efforts revolve around having numerous workshops: the
more the better. This leads to point Kaizen fixing individual problems without
straightening out the core value stream. Kaizen workshops are best used as one
tool to implement specific improvements guided by a future state value stream
map. (Liker, 2004, p. 304)
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2.6 Building up the culture from the ground up

Culture change is most difficult part of the Lean implementation. Successful tran-
sition to Lean requires serious long-term investments to educate employees and
change their culture so employees can adapt to and use many of the Toyota Way
principles. Every employee from shop floor to top management should learn to
recognize waste when they see it in the process. (Liker, 2004, p. 300)

In the TPS philosophy the value of the produced goods from a customer’s

point of view is the starting point for improvements. They call this the first prin-
ciple of Lean. Therefore, the whole organization has to concentrate on the place,
where the value is created: the shop-floor. This philosophy turns the Lean enter-
prise upside down, where the departments and managers exist to support produc-
tion, not the other way around. Strong leadership is essential to communicate this
idea and senior managers have to be willing to be involved in day-to- day im-
provements in operations. This needs the basic tenet that people are the most im-
portant asset and not the tools. The iceberg model showed in picture 7 describes
well the importance of the people and culture. Top management presence and
availability on the shop-floor is one of the most critical points during the Lean
rollout. Therefore a Lean culture is characterized by emphasis on people first,

trust, strong customer orientation and the joint shop-floor. (Ahrens, 2006, p. 27)
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Picture 7. Iceberg model of TPS (Liker, 2004, p. 298)

No matter which process development system is in use in the organization, it is
very important to stick with the selected system and develop and improve it in the
long-term perspective. It is not possible to become a learning organization by
jumping willy-nilly from fad to fad (Liker, 2004, p. 290). It is possible to achieve
spectacular results on cost reduction and inventories in six months to a year, but it
will take five years to build an organization, which can sustain leanness if the
change agent is hit by a bus (Womack, J., Jones, D., 2003, p. 250). If a company
looks at Lean transformation as a nice thing to do in any spare time or as volunta-
ry, it will simply not happen. Management should make it mandatory for every-
one. (Liker, 2004, p. 304)

What do we know about changing a culture (Liker, 2004, p. 290)?

1. Start from the top this may require an executive leadership shakeup.

2. Involve from the bottom up.

3. Use middle managers as change agents.

4. It takes time to develop people who really understand and live the philosophy.
5. On a scale of difficulty, it is extremely difficult.
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The top management drives the Lean change, top-down operating through empo-
wered teams is critical to success. This is done through continuous improvement.
Benders and Morita (2004) call the continuous improvement system the backbone
of TPS. The untapped knowledge of people on the shop-floor is used for Kaizen
(change for the better). Therefore, in the Lean enterprise, the role of leaders and
supervisors is to motivate, coach, train and facilitate the work of those adding val-
ue rather than to tell them what to do. People are kept enthused by continuously
being allowed to change their processes in Kaizen events and to personalize the
changes where appropriative; employees should be free to allocate time to im-
provement (Ahrens, 2006, p. 25). Like described in Toyota 4P model, picture 2
the Kaizen is covering already a large portion of Toyota's 4P model, so begin
with Kaizen is good starting point for the company when starting to implement

their own Way of doing Lean.

2.7 Key advices for successful Lean implementation

First step is to create the go-and-see model lines that the Toyota Supplier Support
Center also implements in companies to teach Lean. Within a value stream, de-
fined by a product family, a model is created. Model means implementing the
whole system of tools and ultimately human resource practices so other em-
ployees from your company can go and see Lean in action without having to go to
some other company. For a plant, this usually means creating one product line,
beginning with raw materials received and ending with finished goods. The go-
and-see model line should become a singularly focused project with a great deal
of management attention and resources to make it a success and an object lesson

in management commitment. (Liker, 2004, p. 303)

In most organizations, management is organized by process or function. In other
words, managers own steps in the process of creating value for customers and
nobody is responsible for the value stream. In Lean Thinking, Womack and Jones
recommend to create value stream managers, who have complete responsibility

for the value stream and can answer to the customer. Someone with real leader-
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ship skills and a deep understanding of the product and process must be responsi-
ble for the process of creating value for customers and must be accountable to the
customer. (Liker, 2004, p. 304)

In the beginning it is important to be opportunistic in identifying opportunities for
big financial impacts. Toyota focuses on improving processes and is confident,
that this in turn will improve financial results. However, when a company does
not yet believe in the Lean philosophy by heart and soul, it is particularly impor-
tant to achieve some big wins. By picking the right product family and with expe-
rienced Lean expertise, a serious effort has about a 100% chance of making huge

and visible improvements that will impress any executive. (Liker, 2004, p. 305)

It is necessary to follow how the implementation is progressing, because the man-
agement is usually interested in knowing how the investments are paying back. In
Lean environment it is necessary to realign metrics with a value stream perspec-
tive. Management gets what they measure, has become a truism in most compa-
nies. But metrics are used very differently by Toyota compared to most compa-
nies. They are an overall tool for tracking progress of the company and they are a
key tool for continuous improvement. At most companies they are mainly a tool
for short-term cost control by managers, who do not understand what they are
managing. For example, companies track indirect/direct labor ratios and call to the
carpet those with unfavorable ratios. The way to make the ratio look good is to
have lots of direct labor and keep those people busy making parts, even if they are
overproducing or doing wasteful jobs. Creating a team leader role for support like
Toyota's structure means damaging that ratio and a short path to the unemploy-
ment line. The first step therefore is to eliminate non-lean metrics that are wreak-
ing havoc with those seriously invested in improving operational excellence. The
next step is to measure a variety of value stream metrics from lead time to inven-
tory levels to first-pass quality and treat these metrics as seriously as labor prod-
uctivity and other short-term cost metrics. (Liker, 2004, p. 305)
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It is recommended by the Lean literature, that each company should build their
own way of doing Lean and not try to copy it in one to one how the Toyota or
some other company has done it. There are different rules and requirements in
every company and these should be taken into consideration when building up a
suitable process improvement system. It is allowed to borrow some of the in-
sights from the Toyota Way and it is recommended to adopt the basic principles.
But it is needed to put them into own language in a way that it fits business and
technical context of the organization. A large majority of business start-ups fail
within the first three years. (Liker, 2004, p. 305)

2.8 Training

It is proposed to train the organization and make sure that everybody thoroughly
understands the TPS philosophy. Before starting with the introduction of Lean
implementation actions, it is strongly recommended to first of all make sure that
the whole workforce understands that Lean is more than just a toolbox, the use of
teamwork and the elimination of non value added tasks. Conducting Lean training
and explaining that a fully integrated management philosophy like the TPS does
not seek to reduce headcount but is a way to create new work and business. Espe-
cially it is essential that everybody understands that even if redundancies and ex-
cessive operator and machine capacities are shown, the TPS is not a tool for head-
count reduction. (Ahrens, 2006, p. 77)

The word Sensei is used in Japan with some reverence to refer to a teacher, who
has mastered the subject. A company needs a Sensei to provide technical assis-
tance and change management advice, when it is trying something for the first
time. This teacher will help to facilitate the transformation, get quick results, and
keep the momentum building. But a good teacher will not do it all for you. If Lean
organization is decided to implement, it is needed to get Lean knowledge into
company, either by hiring experts with a minimum of five years Lean experience

or by hiring outside experts as consultants. An expert, whether internal or exter-
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nal, can quick-start the process by educating through action, but to develop a Lean
learning enterprise it is needed to build internal expertise senior executives, im-
provement experts and group leaders who believe in the philosophy and will

spread Lean throughout the organization over time. (Liker, 2004, p. 306)

Usually people are saying that before we can get started with all these radical
changes, we need to inform people of what we are doing through training courses.
This has led to elaborate corporate training programs with PowerPoint presenta-
tions. Unfortunately it is not possible to PowerPoint the way to Lean. The Toyota
Way is about learning by doing. In the early stages of Lean transformation there
should be at least 80% doing and 20% training and informing. The best training is
training followed by immediately doing or doing followed by immediate training.
The Toyota approach to training is to put people in difficult situations and let
them solve their way out of the problems. (Liker, 2004, p. 302-303)

It is recommended to hire or develop Lean leaders and develop a succession sys-
tem. Leaders must thoroughly understand, believe in, and live the company's way.
All leaders must understand the work in detail and know how to involve people. If
the top is not driving the transformation, it will not happen. (Liker, 2004, p. 305-
306)

2.9 The analysis and conclusions

It is critical to remember, that the process improvement system is not only tools
and techniques, but it is proposed to start with action in the technical system and
follow quickly with cultural change. A permanent improvement into processes
requires that people from all organization levels are engaged. This is needed espe-
cially to ensure that implemented changes are sustained and the process does not
slip back to old way of doing. More powerful results can be achieved if the man-
agement is committed to continuously invest in its people and promote a culture

of continuous improvement (Liker, 2004, p.10). This can be started by creating
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leadership style, which supports continuous improvement and people develop-
ment from ground up. It is proposed to start by creating a social system and cul-
ture of continuous improvement to support this behavior. Process focus is the key
for successful and sustained Lean implementation. Visual control, standard ac-
countability meetings and leader’s standard work is the practices how Lean man-

agement produces process focus.

Lean philosophy turns the enterprise upside down, where the departments and
managers exist to support production, not the other way around. Strong leadership
Is essential to communicate this idea and senior managers have to be willing to be
involved in day-to- day improvements in operations. This needs the basic tenet
that people are the most important asset and not the tools. The iceberg model
showed in picture 6 describes well the importance of the people and culture. Top
management presence and availability on the shop-floor is one of the most critical
points during the lean rollout. Therefore a Lean culture is characterized by empha-
sis on people first, trust, strong customer orientation and the joint shop-floor.
(Ahrens, 2006, p. 27)

In the beginning management should start to grow leaders who live the philoso-
phy selected by the company. In the Toyota Way it is about learning by doing. In
the early stages of lean transformation there should be at least 80 percent doing
and 20 percent training and informing. The best training is training followed by
immediately doing or doing followed by immediate training. The Toyota ap-
proach to training is to put people in difficult situations and let them solve their
way out of the problems. (Liker, 2004, p. 302-303)

The Kaizen workshop is a remarkable social invention, which frees up a cross-
functional team to make changes in a week, which otherwise can drag on for
months. Selecting the right people for the team is critical, as is setting aside the
time for those individuals and giving them a lot of management support. Using a
talented and experienced facilitator, who has a deep understanding of Lean tools

and philosophy with a specific problem to tackle, makes all the difference in what
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you can accomplish. Kaizen sessions are excellent opportunities to train people,
create culture, challenge people by leaders and demonstrate respectful leadership

style.
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3 PROCESS DEVELOPMENT BY USING ACTION WORK-
OuUT MEDHOD

In this chapter the selected process improvement model called Action Work-Out
is introduced. The model is selected because it covers well the requirements listed
for the Kaizen type of process improvement system, which were presented in
chapter 2. This model can be used to continuous improvement type of improve-

ments as well as more radical changes.

3.1 Kaizen work-out and Kaizen event

Continuous improvement sessions are usually called Kaizen workouts and radical
process improvements are called Kaizen events. The only difference between
these two types of session is the selection of participants, the tools used and the
length of the session. A radical change requires usually external help, because the
challenge cannot be solved with internal resources. The length of the event is
usually five days due to the difficulty of solution creation. Kaizen workouts can
be held usually with internal workforce and the length of session is usually one to
three days. Correct tools used in pre-works and during the session should be al-
ways selected according the improvement challenge, no matter whether the ses-
sion is Kaizen event or Kaizen workout. Some of the most popular tools used in

Lean are presented in chapter four.

3.2 What is Action Work-Out?

Work-Out is a simple, straightforward method for cutting out bureaucracy and
solving organizational problems fast. Large groups of employees and managers
from different levels and functions of the organization come together to address
issues that they identify or that senior management has risen as concerns. In small

teams, people challenge prevailing assumptions about “the way we have always
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done things” and come up with recommendations for dramatic improvements in
organizational process. The Work-Out teams present their recommendations to a
senior manager in a meeting held in the end of the session. In this meeting the
manager engages the entire group in a dialogue about the recommendations and
then makes yes-or-no decisions on the spot. Recommendations for changing the
organization are assigned to owners who have volunteered to carry them out and

follow through to get results.

The Work-Out is developed at GE and is part of GE's DNA. But it has been suc-
cessfully adapted in organizations like the General Motors, the State of West Vir-
ginia, the Word Bank and the Zurich Financial Services. But always, no matter
what the issue is the process stays much the same. Bring together the people from
the organization who knows the issue best. Challenge them to develop creative
solutions. Decide on the solutions immediately in a public forum, and empower

people to carry them out. (Ulrich et al., 2002, introduction)

The model development was initiated by the former CEO of GE Jack Welch,
when he met with groups of frontline workers, usually without their managers,
and asked them what it would take to improve performance. Over and over again,
he heard the same answer. “We have lots of ideas. We know what needs to be
done. But nobody listens. Nobody lets us to do it.” And when he asked managers
why they weren’t letting their people act on ideas, he heard the other side of the
story, “We don’t have time. We have half as many managers here now as two
years ago, but just as much work to get through. We have just as many bureau-
cratic requests to answer, forms to fill out, and meetings to go to. And anyway,
whenever we do want to try an idea, we have to go through so many people to get
approvals and money that it'd be out of date before we started. Why bother?”” (Ul-
rich et al., 2002, p. 4)
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3.3 Benefits of Action Work-Out

In large companies different departments, units and locations are established, and
communication of necessity becomes more formal, less personal, and more infre-
quent. And fewer and fewer people are involved in decisions that affect the entire
enterprise. Thus the necessary and natural process of building an organization
creates “organizational boundaries.” These boundaries are like the load-bearing
floors, ceilings, and walls of the firm. They give it substance and structure. They
create the hierarchical, functional, and psychological dimensions that organiza-
tions require. Without such boundaries, the organization would be “dis-organized”

and chaotic. (Ulrich et al., 2002, p. 24)

These boundaries can also become dangerous. People’s scope becomes limited by
job level, and they become more narrowly focused on their own functional exper-
tise. They gradually lose perspective on each other’s jobs. More importantly, they
lose the big picture. They can no longer see how the various tasks, activities, and
functions fit together to achieve the organization's overall purpose. The bounda-
ries, in essence, become more rigid and fixed. Employees start to identify more
with their own unit or work group than with the company as a whole. They tend to
spend more time looking inward as what they do and how it is measured and re-
warded, rather than outward at what the customer might need or what the compe-
tition is doing. (Ulrich et al., 2002, p. 25)

As boundaries become more rigid, organizations lose their elasticity — their ability
to change quickly and creatively in response to changes in the external environ-
ment. Senior managers get less and less input from lower levels — who often have
access to better data about what is really happening with customers or within the
organization. Frontline workers become skeptical about decisions made in the
“ivory tower” of headquarters. Functions and divisions blame each other for per-
formance problems and compete for scarce resources. And everyone tends to

hunker down and defend what they think is “right” without an overall perspective
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on what might be most beneficial for the organization as a whole. (Ulrich et al.,
2002, p. 25)

It is in this setting that Work-Out really shows its power. In an organization where
boundaries have become somewhat rigid and fixed, and communication across
them become constrained, Work-Out creates the spirit of the start-up firm in a
large, complex one. People from different levels and functions can work together
without status or title. Issues are debated in the spirit of what will be best for the
overall organization, not just the individual units or functions. Decisions are made
quickly, in an interactive forum where everyone can participate and have a voice.
And people are empowered to implement — to “just do it” — without any further
red tape, approvals, or bureaucracy. In short, for most organizations with tradi-
tional boundaries, Work-Out is an “unnatural act” of devolution that forces the

firm back to an easier stage of existence. (Ulrich et al., 2002, p. 25)

This helps to transform an organization's boundaries so that they become more
permeable. When this happens, information, ideas, decisions, feedback, and even
resources start to move more quickly through the organizational bloodstream. The
boundaries still exist — but they are no longer rigid barriers to action. Instead, they
are elastic, flexible, and sometimes facilitating structures for getting things done

faster and more effectively. (Ulrich et al., 2002, p. 26)

3.4 Planning of Action Work-Out

The first step is that leader of the session pulls together a small design team to
agree the key issues to be tackled, identify participants, communicate expectations
of what people will do at the Work-Out event, and prepare business leaders for
their role. The issues to be tackled can be identified by conducting value stream
mapping for the selected process. The design team can also pull together data ana-
lyzing root causes and quantifying the potential gains in different areas of the
Work-Out. (Ulrich et al., 2002, p. 85)
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After the issues to be tackled are selected the challenging target for the session
should be defined. This goal should be important and urgent not just a nice thing
to do. The topic should be broad enough for brainstorming, not a single, well de-
fined task or narrowly stated problem, but still concrete enough that a measurable
goal can be defined. The objective must be an improvement in actual perfor-
mance, not just an improvement in planning, training, measurement and documen-
tation. The topic should include aspects of the improvement opportunity that can
yield results right away, either immediately or in the three to six months at the
most. It will not take years of investment before the change will bear fruit. It is
also important to define the sub goals for each team, that is, logical areas of focus.
By setting the starter questions for each work group you can help teams to getting
brainstorming started. (Ulrich et al., 2002, p. 105)

The overall goal for the Work-Out can be expressed using a SMART goal state-
ment, which presents the goal in these terms: stretch, measurable, achievable,
realistic and time-related. (Ulrich et al., 2002, p. 109-110)

3.5 Conducting Action Work-Out

A Work-Out event usually consists of five steps which are introduction, small
group idea generation, whole group idea assessment, small group recommenda-
tion development and presenting recommendations to senior manager for yes/no
decision. In the last step the senior manager listen to recommendations and make
decision on the spot on those to be implemented in the final stage of the Work-
Out.

During the introduction phase, brief participants about the goals and agenda for
the session. Point out the importance of the decision making by the senior manag-
er in the closing meeting by the end of the session. Review the process and ground
rules of the Action Work-Out. Focus on solutions rather than complaining or

blaming.
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In the session there is usually multiple cross-functional teams and each team is
brainstorming a different aspect of the problem. Each team creates a list of top 10
idea’s for achieving the team's assigned goal. Pay off Matrix presented in picture

8 is very useful tool to prioritize the ideas.

Easy to imple- Tough to imple-

ment ment

SMALL PAY-OFF  Quick Wins! Time Wasters
(QW) (TW)

BIG PAY-OFF Bonus Opportuni-  Special Efforts
ties (BO) (SE)

Picture 8. Pay off Matrix for idea prioritization. (Ulrich et al., 2002, p. 35)

In the whole group idea assessment each team will present their best ideas to the
rest of the Work-Out participants. Participants vote on the best 3-4 ideas worth

implementing from each team ideas.

After the voting of best ideas each team will use rest of the time to develop an
action plan for implementing the selected ideas, and then prepare a presentation,
with supporting data, requesting approval for the idea from the senior manager at
the closing meeting in the end of the session. Each idea must have an owner who

will take responsibility for seeing it through implementation if it is approved.

In the closing meeting teams present their recommendations to the senior manag-
er. The senior manager dialogues with the team and other participants about the
viability of the idea, and asks for input from managers who will be affected by the
team’s recommendation, before making a final yes/no decision on the spot. (Ul-
rich et al., 2002, p. 94)
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3.6 Implementing Action Work-Out results into action

The implementation of agreed actions should start immediately after the Work-
Out when the spirit and the energy are still up. It's better to be mostly right and
fast than to be completely right and slow. Actions should be implemented by
project owners and teams within 12 weeks. Frequent follow up of the progress
should be agreed with the project owners. This enables the offering of needed
support to owners so that they can successfully deliver on their action recommen-
dations. (Ulrich et al., 2002, p. 96)

3.7 Work-Out and it’s cultural implications

It is very difficult to launch a Work-Out process without some amount of external
support. The sessions themselves may be possible to organize internally, but iden-
tifying, promoting, and supporting changes in leadership style and culture are hard
to do from within. It is very difficult for an internal person, whose life and career
depends on being viewed favorably by powerful senior managers, to actively con-
front, push back, coach, and counsel those same managers. (Ulrich et al., 2002, p.
249)

External consultants thus do more than provide expert advice about the process
itself and the transfer of best practices from other organizations. They can help an
organization see the bigger picture of Work-Out and how the pieces (sessions,
leadership, culture, rewards and so on) are connected into an overall architecture
of change. They also serve as coaches to leaders, both in specific Work-Out ses-

sions and across a longer continuum of development. (Ulrich et al., 2002, p. 249)
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3.8 Conclusion

The power of Action Work-Out method presented in this chapter is, that large
groups of employees and managers from different levels and functions of the or-
ganization, come together to address issues that they identify or that senior man-
agement has risen as concerns. In small teams, people challenge prevailing as-
sumptions “the way we have always done things” and come up with recommenda-

tions for dramatic improvements in organizational process.

The idea is to bring people together from the organization, which knows the issue
best and challenge them to develop creative solutions. Decisions on the solutions
are done immediately in a public forum and people are empowered to carry them
out. Strong management participation with right attitude and competition between

the teams motivates participants to achieve challenging targets.

Usually in large companies, people have a lot of ideas and they know what should
be done. But nobody listens or they do not find time to do it. The Action Work-
Out is designed so, that it takes care both of these issues. In the end of the each
session, ideas are presented to management for yes/no decision making. It is also
rather easy to get people to the session, which takes only a couple of working
days. Especially since the senior management’s commitment to the topic is en-

sured in advance.

Method is useful in an organization, where boundaries have become rigid and
fixed and communication across them have become constrained, Work-Out
creates the spirit of the start-up firm in a large, complex one. People from differ-

ent levels and functions can work together without status or title.

The planning, conducting, implementing and follow up of the Action Work-Out is
also presented in detail in this chapter. By using these instructions Action Work-
Out session can be easily arranged. The model is useful, because the process stays

same no matter what is the issue. It can be also easily modified, if needed.
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4 LEAD-TIME REDUCTION AND MOST USEFULL TOOLS

The literature findings presented in this chapter give a rough understanding, why
the lead-time reduction is actually very important and good goal for the company.
Literature findings are saying that by focusing to lead-time reduction, also the
efficiency, which means better productivity and profitability, will follow. It is
much easier for the company to communicate and motivate people to work to-
wards the one common goal. Lead-time reduction does not bring up negative
thoughts as easily as productivity and profitability might do. In this chapter it is
also presented, that Kaizen type of improvement activities are also useful to lead-
time reduction and some companies have achieved very good results by using

Kaizen type of methods presented in previous chapters.

In the second part of this chapter the most useful tools to lead-time reduction are
presented. These are mainly tools which are commonly used in Lean production
system but like mentioned in chapter two, also some other tools can be considered

depending on the improvement challenge in each individual case.

4.1 Time as a competitive factor

Customers have started to request shorter and shorter delivery times. Lead-time
reduction is improving usually also the internal efficiency, which means better
productivity and profitability. Previously, the focus on improving productivity has
been in manufacturing stages, and therefore the largest potential for throughput
time reduction is in the process before and after the production stages. Effective
processes are removing the uncertainty which allows the reduction of various buf-
fers and inventories (Kajaste, V., Liukko, T., 1994, p. 36). Excess is not usually
only material buffers, it can be also extra time reserved for working phases and

extra resources reserved to process.
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The challenges with throughput time are common for most of the companies. The
continuous measurement of throughput time gives immediately signal of chal-
lenges and this allows company to take the corrective action. Delayed deliveries
are decreasing the level of customer service, which can mean that some customers
will change the source. This is also effecting to the company’s profitability. Be-
sides, the reduction of throughput time is improving the company’s competitive-

ness in many industries. (Hokkanen et al., 2002, p. 238)

Time is a clear metric, which is easy to everyone to understand. By focusing to
the time, the development activities can be aligned in the radical changes and con-
tinuous small improvements. Long lead-time means, that extra amount of capital
is invested into value stream and indicate that the processes are inefficient. (Ka-
jaste, V., Liukko, T., 1994, p. 37)

Reduction of lead-time is also reducing the delivery time for customers. This im-
proves flexibility and enables deliveries to customers according their real request
date. Due to the shorter delivery time, customers can postpone their ordering deci-
sion and make the final decision according the exact requirements. This prevents
the creation of excess material inventories to the customer’s warehouse. Conclu-
sion is that shorter lead-times will bring clear benefits for both parties. (Sakki,
2003, p. 147)

4.2 Lead-time reduction by using continuous improvement method

With the objective of reducing lead-times as much as possible, many process im-
provements can be made. Without the objective of lead-time reduction, there can
be many confusing objectives without a common thread. This usually results in
poor achievement scores on many objectives. To accomplish one major objective,
lead-time reduction, all other areas will and must be addressed but by a united
workforce working towards one common goal. (Lemon, J. M., 2000, p. 68)
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There is no end to the improvement cycle. Test plant mentioned in the Lemon's
article has been successful in reducing lead-time from 45 days to one day on 40
percent of its product line while 70 percent reductions were posted for the remain-
ing products. The goal is all products in one day and then all products in four
hours and so on. The test plant is using very powerful tool to help achieve its
goals. This tool is Kaizen. Kaizen events are used more frequently by the test fa-
cility, with continuous gains being made consistently. If you don't know about
Kaizen yet, then get going. It will make your transition more easily accomplished
and more widely embraced by your work force. Remember, whatever the tools
you incorporate, lead time reduction is the catalyst for world-class results. (Lem-
on, J. M., 2000, p. 68)

4.3 Overall lead-time map

The aim of lead-time map is simply to track, quantify and prioritize the various
elements of total lead-time. For a time-based competitor, it should be one of the
first, if not the first map to draw a Pareto where time is being spent or lost. The
study in European auto industry shows that it takes 6 weeks to deliver a new car,
and approximately 4 weeks were spent on information processing. So, forget the
factory — get after the information flows. A very important aspect is to determine
the variation in the lead-time. Try to get a histogram for each element, and overall.
(Bicheno, 2004, p. 74)

The resulting time line may be a straight line or may have overlapping sections.
Where there are overlapping sections, take the longest time line or critical path.
Draw a Pareto diagram or pie chart of the total time. Example from Pareto dia-
gram presented in picture 10. This of course highlights the highest the areas of
greatest opportunity for time reduction, or at least should prevent one from hom-
ing in from a relatively unimportant element. Draw a lead time distribution histo-

gram presented in picture 9. (Bicheno, 2004, p. 74)
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Picture 9. Gant-chart from order- to- delivery chain (Bicheno, 2004, p. 74)

time

Picture 10. Pareto-diagram (Bicheno, 2004, p. 74)

4.4 Value Steream Mapping (VSM)

Taking a value stream view means considering the general picture of an organiza-
tion and not just individual aspects. Value Stream Mapping was originally devel-
oped as a method within the Toyota’s Production System and is an essential ele-
ment of Lean Management. It was first introduced as an independent methodology
by Mike Rother and John Shook. Value Stream Mapping is a simple, yet very
effective, method to gain a holistic overview of the status of the value streams in

an organization. Based on this picture flow-oriented value streams are planned
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and implemented. In order to assess possible improvement potential, Value
Stream Mapping considers, in particular, the entire operating time compared with
the overall lead-time. The greater the distinction between operating and lead-time,

the higher the improvement potential. (Kuhlang et al., 2011, p. 24)

Value stream mapping is a method for clearly showing in diagram form the ma-
terial and information flow. When developing the current state map, future state
map, and action plan for implementation, it is recommended to use a cross-
functional group consisting of managers who can authorize resources and those
who are part of the process being mapped. The team learns together as they see
the waste in the current state, and in the future state they come together to figure
out how to apply the lean tools and philosophy. The mapping creates a language
and tool for the team to actually pick apart a specific process, see the waste, de-
velop a lean vision, and apply it to that particular process. Value stream mapping
should be applied only to specific product families that will be immediately trans-
formed. (Liker, 2004, p. 303)

First one product line or product family should be selected from the value stream
under the research. Product family is the group of similar products, which are
produced with same kind of equipments and similar basic operation. Focusing to
certain value stream helps to avoid confusion between different processes and
routes. Other values streams can be reviewed later if they differentiate signifi-
cantly compared to the previously analyzed value stream. (Hines et al., 2004, s.
1003)

The achievement of high employee utilization, however, does not often require
investment. Obstacles, such as fluctuations in customer or order-frequency, with-
out flexible employee assignments lead to utilization losses. This can frequently
be recognized in service processes (e.g. trade, administration). The time determi-
nation of processes e.g. in production areas to evaluate the performance level op-
poses these obstacles efficiently. In particular a neutral and valid base to evaluate

performance is required to achieve increases in productivity. Value Stream Map-
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ping does not just contribute to reducing lead- times by reducing and avoiding
waste, it also contributes to increasing effectiveness and efficiency by improving
work methods and the organization of work, thereby raising productivity. (Kuh-
lang et al., 2011, s. 26)

Value stream contains three types of operation which are non-value adding
(NVA), necessary but non-value adding (NNVA) and value-adding (VA). The
first of these is pure waste and involves unnecessary actions which should be
eliminated completely. Examples would include waiting time, stacking interme-
diate products and double handling. (Hines, P., Rich, N., 1997, s.47)

Necessary but non-value adding operations may be wasteful but are necessary
under the current operating procedures. Examples would include: walking long
distances to pick up parts; unpacking deliveries; and transferring a tool from one
hand to another. In order to eliminate these types of operation it would be neces-
sary to make major changes to the operating system such as creating a new layout
or arranging for suppliers to deliver unpacked goods. Such change may not be
possible immediately. (Hines, P., Rich, N., 1997, s.47)

Value-adding operations involve the conversion or processing of raw materials or
semi-finished products through the use of manual labor. This would involve activ-
ities such as: sub-assembly of parts, forging raw materials and painting body
work. (Hines, P., Rich, N., 1997, 5.47)

4.5 Elimination of 3M's (Muda, Muri, Mura)

Japanese term Muda is used when talking about waste and eliminating Muda is
the focus of most Lean manufacturing efforts. But two other M's are just as im-
portant to making Lean work, and all three M's fit together as a system. In fact,

focusing exclusively on only the eight wastes of Muda can actually hurt the prod-
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uctivity of people and the production system. The combination of Muda, Muri and
Mura is presented in picture 11. (Liker, 2004, p.114)

Muda, Non-value-added. The most familiar M includes the eight wastes listed in

chapter 4.6. These are wasteful activities that lengthen lead times, cause extra

movement to get parts or tools, create excess inventory, or result in any type of

waiting.

The three M’s:

Muri Overburdening people or equipment. This is in some respects on
the opposite end of the spectrum from muda. Muri is pushing a machine or
person beyond natural limits. Overburdening people results in safety and
quality problems. Overburdening equipment causes breakdowns and de-
fects. (Liker, 2004, p. 114-115)

Mura Unevenness. You can view this as the resolution of the other two M
s. In normal production systems, at times there is more work than the
people or machines can handle and at other times there is a lack of work.
Unevenness results from an irregular production schedule or fluctuating
production volumes due to internal problems, like downtime or missing
parts or defects. (Liker, 2004, p. 114-115)

Muda will be a result of Mura. Unevenness in production levels means it
will be necessary to have on hand the equipment, materials, and people for
the highest level of production even if the average requirements are much
lower than that. (Liker, 2004, p. 114-115)
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Muda
Waste

Mura | Muri
Unevenness Overburden

Picture 11. The three M's by Jeffrey Liker. (Liker, 2004, p. 115)

Interestingly, focusing on Muda is the most common approach to implementing
lean tools, because it is easy to identify and eliminate waste. But what many com-
panies fail to do is the more difficult process of stabilizing the system and creating
evenness a true balanced lean flow of work. This is the Toyota concept of Hei-
junka, leveling out the work schedule. It is perhaps the Toyota Way's most coun-
terintuitive principle. Achieving Heijunka is fundamental to eliminating Mura,
which is fundamental to eliminating Muri and Muda. (Liker, 2004, p. 115)

Having starts and stops, overutilization then underutilization, is a problem because
it does not lend itself to quality, standardization of work, productivity, or conti-
nuous improvement. As explained by Taiichi Ohno:

The slower but consistent tortoise causes less waste and is much more desira-
ble than the speedy hare that races ahead and then stops occasionally to doze.
The Toyota Production System can be realized only when al Ithe workers
become tortoises. (Liker, 2004, p. 115)

4.6 Elimination of non-value-added work (Waste)

The operator takes many individual steps, but generally only a small number of
the steps add value to the product, as far as the customer is concerned. Some of

the non-value-added steps are necessary; for example, the operator has to reach to
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get the power tool. The point is to minimize the time spent on non-value-added
operations by positioning the tools and material as close as possible to the point of
assembly. (Liker, 2004, p. 28)

Liker is presented following eighth type of waste identified by Toyota:
1. Overproduction. Producing items for which there are no orders, which gene-
rates such wastes as overstaffing and storage and transportation costs because of

€XCess inventory.

2. Waiting (time on hand). Workers merely serving to watch an automated ma-
chine or having to stand around waiting for the next processing step, tool, supply,
part, etc., or just plain having no work because of stock outs, lot processing de-

lays, equipment downtime, and capacity bottlenecks.

3. Unnecessary transport or conveyance. Carrying work in process (WIP) long
distances, creating inefficient transport, or moving materials, parts, or finished

goods into or out of storage or between processes.

4. Over processing or incorrect processing. Taking unneeded steps to process
the parts. Inefficiently processing due to poor tool and product design, causing
unnecessary motion and producing defects. Waste is generated when providing
higher-quality products than is necessary.

5. Excess inventory. Excess raw material, WIP, or finished goods causing longer
lead times, obsolescence, damaged goods, transportation and storage costs, and
delay. Also, extra inventory hides problems such as production imbalances, late

deliveries from suppliers, defects, equipment downtime, and long setup times.

6. Unnecessary movement. Any wasted motion employees have to perform dur-
ing the course of their work, such as looking for, reaching for, or stacking parts,

tools, etc. Also, walking is waste.
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7. Defects. Production of defective parts or correction. Repair or rework, scrap,

replacement production, and inspection mean wasteful handling, time, and effort.

8. Unused employee creativity. Losing time, ideas, skills, improvements, and
learning opportunities by not engaging or listening to your employees. (Liker,
2004, p. 28-29)

4.7 Lean tools for waste elimination

This chapter gives an overview about the TPS tools, which can be used to elimi-
nate waste from value stream. JIT and Jidoka are the main pillars of TPS and
these tools can be used also to support company to drive their processes to this
direction. The TPS toolbox is used to implement flow and pull production prin-
ciples. In the following chapters Jidoka, just-in-time, Takt time, 5S, one piece
flow and production smoothing is introduced a bit more detailed.

4.7.1 Jidoka

The word Jidoka means the separation of worker from machine through pre-
automation or autonomation. The reason that workers had to stay at machines in a
mass production environment despite the machine doing most of the actual work
that the operators had previously been doing was the fact that the machines were
incapable of detecting and correcting abnormalities, i.e. defects. Therefore, the
method for achieving Jidoka became to build quality checks into the process itself
through methods such as Poka-yoke. Since, the Jidoka pillar has come to represent
the ’quality’ element of Lean production, and therefore now also includes non-
automated tools such as the Andon and the concept of informative inspection
(checking every item and reporting back to previous processes whenever a defect
is detected), also known as 100% inspection. It is important to mention that a key
concept of Jidoka is to stop the line whenever a problem occurs. Indeed, that is
very much the purpose of both Poka-yoke and Andon. This dedication to stop the
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line when problems occur is part of the problem solving mindset. Stopping the
whole line when a problem occurs creates a sense of urgency for everyone to help
solve the root cause of the problem as fast as possible. Thus, Jidoka serves two
purposes: ensuring quality and zero defects, and highlighting issues for problem
solving. In fact, it serves a third purpose: like the techniques to ensure operational
stability, Jidoka also plays an important role in making a just-in-time system

work, as is described in the next section. (Maarjberg Buus, P., 2011, p. 22)

4.7.2 Just-in-Time

Just-in-time means that, in a flow process, the right parts needed in assembly
reach the assembly line at the time they are needed and only in the amount
needed. The elements of the JIT pillar are those that are most commonly asso-
ciated with Lean production: Takt time and value stream mapping, one-piece
flow, cell layout, rapid changeovers using the SMED (Single-Minute Exchange of
Die) technique, and pull scheduling using kanban being the most prominent. All
of these are commonly accepted elements of Lean production, and fairly well
known. Rather than discuss the relevance of these techniques, it would be prudent
to discuss exactly how these techniques integrate with each other and the tech-

niques of Jidoka and operational stability to accomplish just-in-time production.

In the ideal JIT system, products are only produced to actual customer orders
(pure pull), in a one-piece-flow. That way there will be no finished goods invento-
ry and no working-process inventory. However, producing to actual customer
orders is often infeasible as the total lead-time of a product is often longer than the
demand lead-time from the customer, and because customers do not order in a
stable pattern. (Maarjberg Buus, P., 2011, p. 23)
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473 TaktTime

Takt is a German word for rhythm or meter. Takt is the rate of customer demand
the rate at which the customer is buying product. If we are working seven hours
and 20 minutes per day (440 minutes) for 20 days a month and the customer is
buying 17,600 units per month, then you should be making 880 units per day or
one unit every 30 seconds. In a true one-piece flow process, every step of the
process should be producing a part every 30 seconds. If they are going faster, they
will overproduce; if they are going slower, they will create bottleneck depart-
ments. Takt can be used to set the pace of production and alert workers whenever
they are getting ahead or behind. (Liker, 2004, p. 94)

A level volume facilitates determining a Takt time, which represents how often,
on average, a product must be produced. Establishing Takt time it enables line
balancing, a precondition for one-piece-flow. Line balancing entails spreading the
work of producing the product evenly amongst operators, with the work amount
of each operator as close as possible to the Takt time, to minimize waste. (Maarj-
berg Buus, P., 2011, p. 24)

4.7.4 5S (Sort, Simplify, Sweep, Standardize, Self discipline)

Unfortunately, some companies have confused 5S with Lean production. In more
than one company it is heard some version of the following story. A few years
back, management decided to try this lean stuff. They paid a million dollars to a
training company who taught us 5S and did a lot of 5S workshops. The place got
cleaned up and looked better than it ever had since | started working here. (Liker,
2004, p. 151)

The Toyota Way is not about using 5S to neatly organize and label materials,
tools, and waste to maintain a clean and shiny environment. Visual control of a
well-planned Lean system is different from making a mass-production operation

neat and shiny. Lean systems use 5S to support a smooth flow to Takt time. 5S is
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also a tool to help make problems visible and, if used in a sophisticated way, can
be part of the process of visual control of a well-planned Lean system. (Liker,
2004, p. 152)

Visual management is mainly materialized in the form of 5S and vertical informa-
tion systems. Five S or 5S is a workplace organization methodology that creates a
visual, orderly workplace where problems and abnormalities are easily identified
for correction. There are different versions of what the 5S stand for, one of which
is: sort (only the necessary things should be at the workplace), straighten (there
should be a place for everything and everything should be its place), shine (keep
the workplace clean), standardize (everyone should do the job in the same way
using the same tools) and sustain (employing self-discipline to maintain and re-
view the standards). Vertical information systems are systems for making infor-
mation about the current status of the production visible and easily understandable
for everyone at a glance. This is often accomplished by means of information
boards on the shop floor. (Maarjberg Buus, P., 2011, p. 21)

4.7.5 One piece flow

The TPS is an ideal system in which everything from raw materials to machining
and assembly in linked in a coherent one-piece flow. All activities (creation, or-
dering, and provision) of any good or any service should be made to flow. The
advantages are short lead-times, reduced inventory, highest possible flexibility
during unplanned changes in customer demand and less quality costs. (Ahrens,
2006, p. 30)

In the optimal JIT system, products are only produced to actual customer orders
(pure pull), in a one-piece-flow. That way there will be no finished goods invento-
ry and no work-in-process inventory. However, producing to actual customer or-
ders is often infeasible as the total lead-time of a product is often longer than the
demand lead-time from the customer, and because customers do not order in a
stable pattern. (Maarjberg Buus, P., 2011, p. 23-24)
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Therefore, to facilitate one-piece flow, lean utilizes Heijunka to level the produc-
tion volume and mix. Leveling the production mix requires smaller lot sizes,

which in turn requires faster changeovers. (Maarjberg Buus, P., 2011, p. 23-24)
4.7.6 Production smoothing (Heijunka)

Heijunka is the leveling of production by both volume and product mix. While the
ideal for TPS and Lean in the beginning was to only build to customer order, it
was soon realized that while a noble goal, this was practically infeasible as cus-
tomers do not order in a stable pattern. Therefore, rather than build exactly to cus-
tomer order, Lean utilizes Heijunka to take the total volume of orders in a period
and level them out so the same amount and mix are being made each day. (Maarj-
berg Buus, P., 2011, p. 21-22)

Production smoothing can be used also to break down the daily requirements into
even smaller quantities (shift requirements, i.e. production gty before 1% break,
gty before lunch, gty before 2" break and in the end qty required from the whole
shift). A smoothed production is the most economical method of manufacturing
by eliminating high fluctuations concerning quantity and product variety and by

low work in progress (WIP) inventory. (Ahrens, 2006, p. 30)

4.8 Policy deployment matrix

Strategy deployment matrix can be used to enable progression to achieve 3-5 year
breakthrough targets. Many companies are using it also to create focus on 1% year
execution plan to stay on track towards breakthroughs. It is important to focus
only on the few critical, customer-centric objectives which are essential for long-

term success.

The example of Lean policy deployment matrix is presented in picture 12. The
idea is for top management to agree on a few simple objectives for transitioning

from mass production to Lean, to select a few projects to achieve these objectives,



59

to designate the people and resources for getting the projects done and finally to
establish numerical improvement targets to be achieved by a given time frame.
(Womack, J., P., Jones D., T., 2003, p. 95)
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Picture 12. Lean policy deployment matrix (Womack, J., P., Jones D., T., 2003, p.
96)

4.9 The analysis and conclusions

Time is a clear metric, which is easy to everyone to understand. By focusing to
the time, the development activities can be aligned in the radical changes and con-
tinuous small improvements. Lead-time reduction is improving usually also the

internal efficiency, which means better productivity and profitability.

Value Stream Mapping presented in this chapter is commonly used way to identi-
fy biggest improvement potentials from the value stream. The purpose of the
VSM is to eliminate 3M's from the process. Leveling out the work schedule is
fundamental to eliminate unevenness (Mura), which is fundamental to eliminat-
ing overburdening of people or equipment (Muri) and waste (Muda). Liker
classifies different types of waste to eight categories. This help people to recog-

nize non value added activities from the processes. Waste number eight is unused
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employee creativity and it is most interesting from this thesis work point of view.
It is important to understand that how much ideas, time, skills, improvements and
learning opportunities case-company is losing by not engaging or listening to em-
ployees.
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5 MANAGEMENT OF DEMAND FLUCTUATION

The empirical part of the study begins in this chapter. First the background infor-
mation and the current process of the studied environment is described. Then the
current lead-times and demand fluctuation is analyzed and results presented. This
analyze is conducted for products produced in one production line, because it was
assumed, that similar findings will come up also from other production lines. It is
widely known in the case organization, that one reason for the longer delivery
time is the management of demand fluctuation. Usually the work queue is used to
level load peaks in demand for the several working days. This chapter includes

also short literature review related to the demand fluctuation management.

5.1 Background information of studied environment

Studied production line is producing around 15 000 units per year. Normally it is
running in two shifts and in five working days per week. Weekends are used only
if overtime work is needed. The number of employees per shift is 4-5 persons, if
the full volume around 100 units per day is needed. Currently employees are al-
ready quite well cross trained, which enable transfers to other workstations when
needed. The line includes two assembly and testing stations and in that sense it

can be considered in two lines.

The main interest groups for the production line are Product Engineering, Inbound
Logistics, Outbound Logistics, Material Logistics and Production Planning. Prod-
uct Engineering is managing the maintenance of products, software version
changes, maintenance and development of testing systems and the investigation of
failed units in production when needed. Inbound Logistics ensures that all needed
materials to finalize the product are available on time. Materials are purchased
mainly according to the sales forecast. Outbound Logistics is responsible for the
order entry process. Sales Administrators can take contact to production in case of

special customer requirements or in case the customer requests express order. Ma-
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terial Logistics takes care of the physical raw material presentation and availabili-
ty. Production planning is needed usually only in exceptional situations like ex-
press deliveries. In general production line is quite self-directed and for example

work order scheduling is taken care by ERP automatically.

5.2 Current process

Customers for Low Power AC are sales units located in many different countries.
Sales units are ordering using Order Management System (OMS). Order Man-
agement System is integrated with ERP system and all customer orders are trans-
ferred from OMS to ERP system automatically after the customer order is placed.
Case-company is automated the order entry process with all their key customers.
Around 50 percent of customer orders moves directly to production work queue
immediately after they are visible in SAP which is the ERP used in case-company.
Rest of the 50 percent of the customer orders are still handled manually by sales
administrators. For these manually entered orders sales administrator is checking
first delivery time according customer request. Then all special customer require-
ments, like transportation mode, prices, payment- and delivery terms are added
into order. After this, sales order confirmation is sent to customer and order re-
leased to production. Case-company’s target is to increase the percent of auto-

matically handled orders.

When order desk has released order to production, it goes first to production plan-
ning for work order release. If the order is express, order desk informs this direct-
ly to production planner and then planner can release the order immediately to
production work queue by running MRP manually. These express orders can be
identified in production work queue, because they are marked with “x”. In the
studied production line the ERP system is configured, so that all normal orders are
released to production work queue automatically after the next MRP run, so the

production planning phase is automated.
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Production process contains four phases. First phase is software downloading,
where the encryption key is downloaded to control unit (CU) and firmware and
license to memory unit (MU). Same software is loaded always to each CU and
MU. This first production phase can be done in advance, before the customer or-
der is visible in work queue, because it is not depending about the configuration

of customer order.

Second production phase is assembly, which is actually the real starting point of
the production. In this point the work order is identified from production work
queue in SAP and all needed labels for this particular work order is printed out.
Then operator picks up and traces the control unit, memory unit and power unit. If
the order includes options, operator will pick up and trace also these at the same
time. After this, labels are stacked on the CU, MU, PU and to options. Next step
is to do the assembly work, where the MU is first installed to CU and after that
fasten the CU to PU and in the end possible options will be fastened to CU.

Third production phase is software downloading to drive and final testing. This
phase includes cable connection to the drive, running the software and testing and

after this disconnecting the cables from the drive.

Last production phase is packing and final assembly. The first two steps in this
phase is to print the test report and to pack the product to delivery box. Then the
box is closed and marked with the packing labels according the instructions. In the
end products are packed on the pallet with external options, the sales order is
closed in SAP and the packing list is printed out. The process chart described in

this chapter is presented in picture 13.
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Picture 13. Process chart of the VAL value stream within Helsinki manufacturing

organization.

5.3 Demand fluctuation

The ability to respond quickly to customers in a customized, low-volume, high

mix environment gives manufacturer the advantage in the competition. Cross

training of employees to do any and every job throughout the entire manufactur-

ing process, gives the needed flexibility for the production line (Chen et al., 2009,

p. 5). This brings flexibility to transfer employees to another positions according

to the demand situation. Also the changes of the physical production line structure

should be flexible, so that operations can easily add and remove production phas-

es. This enables better control of production line capacity according to the de-

mand variation.

5.3.1 Management of demand fluctuation

Demand fluctuation can be managed by using segmentation method. Picture 14

presents model, which can be used to make classification of products according
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volume and demand fluctuation. Low volume products with a high variation in
demand should be controlled using agile supply chain. Correspondingly large vo-
lume products with rather stable demand can be controlled using Lean principle.
70 percent of demand (by volume) could be routed through a Lean supply chain.
The remaining 30 percent of products are then to be delivered through an agile
supply chain. (Christopher, M. et al., 2010, s. 307).

The key to manage the profile of products in this way is the use of secondary fil-
ters, which can be applied to each of the nine demand profiling segments, as
shown in picture 14, to help guide management decisions as to how the profile of
an individual product can be improved. This kind of decision making procedure
can be part of the regular S&OP (Sales and Operational Planning) meeting.
(Christopher, M. et al., 2010, s. 308)

The classification can be done by calculating coefficient of variation for the prod-
ucts under investigation. Demand variability can be defined as the standard devia-
tion divided by the average demand. Usually the coefficient of variation (cv) is
shown in the form of the following formula: c¢v =0/ D, where o= standard devi-
ation and D= average demand. Typically, a low coefficient of variation is corre-
lated with the high level of demand. The research conducted by Christopher et al.
shows that the limit of significant variation is the value of coefficient of variation
that is greater than 0,4. (Christopher, M. et al., 2010, s. 307). The limit can be dif-
ferent depending on the researched industry but this gives rough understanding of

the investigated product portfolio.
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Picture 14. The classification of products to two category by demand variability
and by volume. (Christopher, M. et al., 2010, p. 308).

5.3.2 Analysis of demand fluctuation in the research area

It is widely known fact in the case organization that demand is fluctuating rather
much in the researched production line. Customer order intake of eight month
period on daily level is shown in picture 15. The red line in the picture shows the

capacity of production line, which is 100 pcs/day.

Average volume per day has been 41pcs during the analyzed eight month period.
On the other hand, on 16 days the order intake has been higher than available ca-

pacity, these peaks can be seen in the picture 15.
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Picture 15. Daily level demand fluctuation of reached production line.

5.3.3 Analysis of potential make- to- stock (MTS) products

For products with high occasional peaks in demand, it may be uneconomical for
the manufacturer to respond to all demand when it occurs. Consequently, the
company may choose to manufacture some products to stock in periods with low
demand in anticipation of peak demand. Thereby, production is leveled and plant
utilization increases. Thus, a product may shift between make-to-stock and as-

semble-to-order depending of the situation. (Olhager 2003, s. 321)

Product demand volatility indicates to what extent it is possible or reasonable to
make products to order or to stock. Low volatility means that the item can be
forecast-driven. However, high volatility makes forecasting difficult, wherefore
such items typically need to be produced to order. Product volume is related to
demand volatility in that the relative volatility is lower for high volume items.
(Olhager 2003, s. 321)

To identify the potential make-to-stock items, the coefficient of variation is calcu-
lated for each product type produced in the researched production line. The results
of 102 product type are presented in picture 16. Christopher et al. says, that the

limit for significant variation is the value of coefficient of variation, which is



68

greater than 0,4. The lowest value in the researched production line is 0,7, which
according the Christopher et al. indicates that volatility is high for each researched
products. 11 of the product types with the highest volume and lowest cv are
marked with the red circle in picture 16. From the researched products these are
best candidates for make-to-stock. These product types cover 46 percent of the

total volume from the studied eight month period.
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Picture 16. Coefficient of variation per product type calculated for the products of
the researched production line.

5.4 Current delivery times

Current delivery times were analyzed in two phases. The first analysis was con-
ducted during supply chain development project in spring 2012. In this first phase
the time frame was from October 2011 to March 2012. The second analysis was
made in December 2012 and time frame for this analyze was from April 2012 to
November 2012. Table 1 shows, that how many percent of order lines are deli-
vered in different delivery time categories. It presents also, that how delivery
times are developed from first analyze to second. This analysis shows that in gen-
eral, delivery times have been shorter during the second period and especially in
category 4 to 7 days. In the first period 17,8 percent of order lines were delivered
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within 4 to 7 days. In the second period, 31,4 percent of order lines were delivered
within 4 to 7 days.

Table 1. Actual lead-time development during the research study compared to
previous 6 month period before the starting of the case study.

Oct-2011 - Mar-2012 Apr-2012 - Nov-2012

Delivery time |# of lines % # of lines %

one day 20 0,9 % 14 0,5%

2 to 3 days 82 3,6 % 113 4,2 %

4 to 7 days 409 178%(22,2% 849 31,4 %(36,1%

8 to 14 days 702 30,6 % 977 36,1 %

15 to 21 days 476 20,7 % 362 13,4 %

22 to 28 days 196 8,5% 158 5,8 %

29+ days 412 179%|77,8% 231 85% [63,9%
2297 2704

5.5 Conclusion

Peaks in customer demand can be currently handled, because the customer order
comes to work queue at least 3-4 days before the due date. This enables the leve-
ling out the peak for several days and due to this, all customers’ requirements can
be met with available capacity. Picture 15 presents, that at least in analyzed pe-
riod, the peaks have always been for a single day. It means that free capacity can

be used to level out the peak for many days.

Case-company’s target is to achieve one day delivery time in the studied produc-
tion line. Before that, the solution to handle peaks in customer demand should be
in place. One option to handle these peaks and to use production capacity in more
optimal way is to produce some products into stock. Analysis of potential make-
to-stock items is presented in picture 16. The research didn’t bring up any prod-
ucts, which clearly meets the criteria’s of MTS product. 11 products can be consi-

dered as a possible MTS, but before selecting any MTS products, very strict rules



70

for inventory level follow up should be agreed. For example the min-max invento-

ry control can be considered, but min-max levels should be kept in low level.

One way to use Lean versus agile segmentation principle mentioned earlier in
case-company’s environment, IS to classify customers to different delivery time
groups. This can be a good option to case-company, because in practice it is
known, that all customers do not require short delivery times. It is known, that to
get certain new markets, the short delivery time is competitive advantage, but this

IS not necessary the case with the most of the current customers.

Analysis in table 1 shows that actual delivery times have cut down from spring
2012 to autumn 2012. One reason to shorter delivery time results can be that it
was decided by factory management team to reduce lead-time from five days to
four days in August 2012. This decision was made based on results from Value

Stream Mapping conducted in supply chain development project.

Interesting finding from the actual delivery time analysis presented in table 1 is,
that still over 60 percent of the order lines are delivered with longer than one
week delivery time. It is known fact, that during the analyzed periods, there were
not any significant issues on material availability or capacity. This indicates that
most customers are satisfied with the current delivery time and they do not request
the shortest possible delivery time. If this is the case, it helps production to level
load the volume and use capacity in efficient way also in the future. It gives also

the possibility to allocate capacity for short lead-time orders when needed.
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6 IDEA IDENTIFICATION FOR RADICAL LEAD-TIME
REDUCTION

In this chapter the results of the idea generation session are presented with the
short literature findings. The purpose of the innovation session was to get under-
standing of the necessary effort to reduce lead-time significantly in the whole case
organizations environment, not only in the one production line. The second objec-
tive was to get people’s opinions about the most suitable ways to improve
processes. Session gives also an idea, that how much of the process improvement
activities can be considered to be done with company’s own people and what is

the requirement for external help.

6.1 Innovation session to identify lead-time reduction potential

Basis for the session planning was that the lead-time reduction what case-
company is looking for requires radical changes for current processes and work-
ing methods. The purpose of the session was to understand, how realistic the one
day delivery time is from case organization employee’s point of view. On the oth-
er hand, it was interesting to get the idea, how much can be achieved with own
resources and how much the external help is needed. The scope of this idea gener-
ation session was the whole Low Power AC factory in Helsinki, not only the one
production line, which was the primary scope of this thesis work. It was also im-
portant to get the idea of suitable working method for continuous process im-
provement. This information was important to get from the all white collar em-
ployee, because the idea is to use selected method in the whole organization in the

future.

The 6-3-5 idea generation method was selected to help facilitate the idea genera-
tion session. This method was created in the Volkswagen’s factory and it is used
to generate many new ideas in very short time period. It is not the quality of ideas
that matters, but the quantity.
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Literature says that groups generate less radical ideas than individuals. In the
teams there are preventive factors, like social desirability effect, ideas blocking
and social laziness, which means that individual productivity decreases in the
teamwork (Harmaakorpi, V., Melkas, H., 2008, p. 70). In the selected method
ideas are generated by individuals on the blank paper by writing.

The technique involves 6 participants, who sit in a group and are supervised by a
moderator. Each participant brings up 3 ideas in every 5 minutes. The ideas are
written down on a worksheet and passed on to the next participant. The participant
reads the ideas and uses them as an inspiration for more ideas. Participants are
encouraged to draw on others’ ideas for inspiration, thus stimulating the creative
process. After 6 rounds in 30 minutes the group has brought up a total of 108

ideas.

According the experiences from different working environments this method is
suitable for Finnish companies. An individual’s contribution is highlighted and
the 6-3-5 does not require oral expression of ideas. Saying out loud increases self-
censorship, which can reduce the number of ideas. The advantage of the method is
dynamics and efficiency, which is created by the time pressure. (Harmaakorpi, V.,
Melkas, H., 2008, pp. 72-73)

6.2 Session preparation

Two meetings with production and logistics management team were held before
the actual session day. In the first meeting the selected idea generation model was
introduced for the management team. After the argumentation of the selection
criteria’s, the team was convinced, that introduced model is suitable for needed

idea generation and they gave their acceptance to use it in the coming session.
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In the first meeting, it was also agreed that session facilitator will prepare intro-

duction presentation to the session.

In the second meeting, the questions to be used during the idea generation session
were decided. All together team came up with the three questions which were:

e What challenges you can identify that prevents us to move to one day de-
livery time?

e What kind of methods/organization structure should be used for process
and practices development?

e How should we develop current LAC order- to delivery process (radical
change) so that one day delivery time is possible to achieve (you can con-

sider which ever process step)?

One of the questions was looking for challenges, even normally in the idea gener-
ation session it is not planned so. Despite of this, management team of production
and logistics decided to use this opportunity to identify possible challenges as
well. Invitation to session was sent to each production and logistics white collar
employees and in the end, total number of participants in the session was 43 em-
ployees. Participants were divided for six idea generation teams and facilitator to
each team was nominated. With only three questions each question was used by
two teams. Master thesis worker prepared the instructions for the session and he
was also the facilitator of the whole session.

6.3 Session facilitation

In the beginning of the session, thesis worker gave a short introduction to the top-
ic. The purpose of this introduction was to give some ideas that from which kind
of sources radical and new ideas could come up. It was also mentioned, that radi-
cal changes and continuous improvement usually requires different kind of me-

thods. Main target for the session was to find out many radical ideas, which help
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production to achieve one day delivery time. But on the other hand the target was
also to identify all development possibilities in the current processes. Appendix 1

includes the material presented in introduction.

After the background introduction, the used 6-3-5 method was introduced to all
participants and the teams were established. After the idea generation, teams cate-
gorized ideas and selected top three ideas for further development. Selection was
conducted by voting, so that each team-member had three votes to use. It was
pointed out, that effectiveness and feasibility of the ideas should be taken into

consideration, when giving the votes.

6.4 Session results

Four key targets are mentioned in researches, which evaluates efficiency of idea
generation process. These are the number of ideas generated, the quality of ideas,
freshness of ideas and the variation of the ideas, meaning that how versatile and
varying ideas approach the topic, which needs solution. (Harmaakorpi, V., Mel-
kas, H., 2008, pp. 70)

Most of the commonly used methods are based on the idea generation in the stable
environment, where effecting norms, perceptions and beliefs are stabilized during
the history. It might be difficult to find fresh and radical ideas from the environ-
ment, where the reality is built together during the past twenty years. (Harmaa-
korpi, V., Melkas, H., 2008, pp. 70)

During the session, teams categorized and prioritized the generated ideas. Each
team came up with their conclusion and presented it in the end of the session. Af-
ter the session, the comparison between the teams’ conclusions, were conducted
and similar ideas were combined by the thesis worker. In the table 2, the results
after the further analysis are presented. The produced ideas are evaluated using

three criteria, which are easy to implement, creativeness & freshness and effec-
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tiveness. After this, total score of the ideas, is calculated. Evaluation is conducted
by the thesis worker and the results are validated by the steering group of this the-
sis. At this point, it was decided, that this rough level analysis gives good enough
understanding of the session’s results and the short term focus areas for the

process development can be recognized from the results.

Results from table 2 shows, that teams managed to identify a quite long list of
ideas. These are not necessarily innovations, but most of them are clearly potential
ideas for further research or even implementation. In below, these ideas are intro-

duced with more details.

Smart logistics got three points from criteria easy to implement and effectiveness.
Smart logistics means, that material flow from external warehouse and from au-
tomated warehouse to production line should be optimized. Currently there are
still a lot of warehouses in the production floor. By optimizing the material flow,
part of the storage shelves can be removed, and this way more production floor
space can be released to other purposes. The external warehouse is close to the
factory and materials can be moved quickly to the production, when needed.

Smaller batch sizes might require also new Kitting or setting solutions.

Increasing of capacity got second highest scores. It is quite easy to implement
and also effectiveness is high, if it is done by investing in more testing capacity or
people. But before investing in to new capacity, all other possibilities should be
studied. As noticed during the action work-out session, it is also possible to re-

duce testing time significantly and this way to increase capacity.

Third idea on the list is a stock for semi-finished products. This is a good, but
not a fresh idea, which should be considered always, when possible. It is not easy
to implement, because it requires usually changes to the product structure. But at
least during the new product development projects, this approach should be consi-
dered. In VAL production line semi-finished products are already in place, so this

idea is valid only for all other production lines.
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Next idea on the list is a co-operative organization with cross functional team
members. It can be started easily by using for example the Action Work-Out type
of model. Also the usage of external consultants and auditors was recommended
as a part of this idea. External help should be considered always, when company
Is trying something new in the first time.

Fifth idea on the list is the automated flow of information. The same challenge
came up also during the action work-out session 13.-14.11., and this relates direct-
ly to development of SAP. One day delivery time requires definitely smooth in-
formation flow and this is one of the areas, which should be further researched,
before implementing one day delivery time. The idea is not new and it is not nec-

essarily easy to implement either.

Next idea is a thought, that if customers start to down load software directly
from web, that would help production to shorten the lead-times. This is a good
idea, but probably difficult to put into practice in short term. In longer term this

possibility can be further investigated.

Idea of the modular design for new products has already been a key require-
ment for new products in case-company along the way, but this important re-
quirement should be strongly on the agenda also in the coming projects. It is one
of the best ways to reduce delivery time. Modular design is already quite well

carried out in VAL production line.

Next idea is closely related to the modular design, since it proposes that VAL
process should be implemented to all LAC production lines. The implementa-
tion of this idea requires changes to product design, so it does not make sense to

do it with current products, but should be considered with coming new products.

Idea of the processes and practices database can be implemented easily and it is
one of the first things, which is recommended to do in future. Then all available

materials and tools can be used in anyplace across the organization.
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Next idea is to decrease number of product variations available for sales. The
requirements from customers’ side are usually the opposite, so it does not support

the idea of reducing the variations in future either.

Then good communication, which takes into account all aspects and well rea-
soned execution was requested. This is also a basic requirement on each project
of change, but this requirement is not necessarily easy to meet. This is important
remark and good to keep in mind, since this helps significantly to create positive

atmosphere.

During the session, benchmark and bonus are combined by the team, even if
those also can be separate ideas. Benchmarking is useful way to get ideas, how
others are taking care of similar challenges. Best results from the benchmarking
can be achieved, if the challenge, which requires solution, is well defined in ad-
vance. Then majority of the time can be used around the desired topic. Bonus sys-
tem can be suitable solution for developing processes efficiently. This is a large
topic and requires separate research study. In short term, there are many other
things, which can be done in higher priority, but in longer term, this can be further

investigated.

The importance of the IT system performance in the whole order- to delivery
process is increasing all the time, when delivery time is reducing. This idea is
closely related to the smooth information flow, which was mentioned in the be-
ginning of the list. Because it is not clearly known at the moment, how well the
current IT system responses to the requirements, this should be also further inves-
tigated in the future. This topic should be reviewed at the latest, when the last step

from two days to one day is considered.

Next idea in the list was that customer orders should be delivered from the
closest hub or factory to the customer. Effectiveness of this idea got maximum
score, but the idea is not easy to implement and it is not fresh either. If products

are delivered from the closest hub to the customer, that is not necessarily the most
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efficient way to reduce lead-time. It’s because deliveries from hub means imple-
mentation of MTS policy or some kind of production environment in the hub and
both of these increase costs. In the end this idea is good and should always be
considered during the new product development projects. For the current prod-
ucts, the analysis of potential MTS products introduced in chapter 5.2.3 can be

done in time to time.

The last idea in the list was that material availability should be secured. It is very
critical component in reaching one day delivery time. In case-company’s envi-
ronment, the material purchasing is mainly forecast driven and uncertainties in the
process, like fluctuations in demand, are taken care of with the buffer stocks. This
practice is already in use and it supports the one day delivery time. Further devel-

opment of purchasing process can be taken to the agenda, if needed.

Table 2: Further analyzed results from the idea generation session.

Criterial: |Criteria2: |Criteria3:

easy to creative & |effectiven | Total
Idea implement (fresh ess score
Smart logistics - kitting, setting, high storage (X 1) o0 eoe 8
Capacity (testing & production) (YY) ° XY 7
Stock for semifinished products (sub assemblies) o0 o0 (LX) 7
Co-operative organization of cross-functional team
members (with external auditors and consultants) (XX o0 (L) 7
Automated flow of information (1) ° (XX] 6
Customer download software directly from web,
software updates from same address. . oo XY 6
Modular design for new products o0 ° Ty 6
VAL process in all LAC - variation with sw not with
components (X} [ (YY) 6
Processes & practices database (YY) ° ' 6
Number of product variations available for sales is too
high ° ° (YY) 5
With good communication, taking into account all
aspects -> execution well reasoned o0 ° () 5
Benchmark/Bonus ' ° o0 5
IT systems performance (the whole order- to delivery
process) ° oo o0 5
Customer order should be delivered from factory/HUB
closest to customer ° ° eoe 5
Material availability oo ° °
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6.5 Conclusion

Smart logistics, co-operative & cross functional teams and process & practice
database are all easy to implement ideas, although the implementation of smart
logistics requires a lot of work. By creating solutions first for these issues, it gives
a good start to the creation of the continuous improvement culture. IT system per-
formance and automated flow of information should be further researched, before
the implementation of one day delivery time. The possibility for modular product
design should be considered at the latest during the new product creation process.
This enables the production of semi-finished goods into warehouse according to
the forecast. Customer demand can be met quickly by using configure to order
principle. In general, it can be said, that this research didn’t bring up fresh and
radical ideas, but in general, the quantity and quality of the ideas were good. Re-
sults are quite well on line with the expectations based on the literature finding.
Also the used method favors the quantity and quality rather than the creation of

radical innovations.



80

7 VALIDATION OF SELECTED METHOD

In this chapter the selected Action Work-Out method is tested in the one value

stream. The results and feedback from the participants are presented.

7.1 Action Work-Out session for continuous improvement

Target for second session was to validate the usefulness of the selected method
and to get feedback from the participants. Of course also concrete process im-

provement results were expected.

Also key results from the value stream mapping, held in spring 2012, are used as
baseline information for this session. This value stream mapping session was the-
sis work for the supply chain development project, which was one course of the

university studies.

7.2 Target setting for lead-time reduction

The overall target for the lead-time reduction was decided in the steering group of
the master thesis work. The management team of the case-company wished to set
the target for the longer period than by the end of 2012. Due to this, it was de-
cided, that targets agreed for the year 2012, should be achieved during the thesis
work. For the 2013, the action plan is required and will be prepared as a part of

thesis work.

The overall target was decided by using the SMART goal statement methodology
(Ulrich et al., 2002, pp. 109-110) and it is:

Reduce delivery time from four days to three days from December 2012 onwards
and to two days by the end of March 2013 and to one day by the end of year 2013.
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7.3 Selection of the topics

Value Stream Mapping (VSM) for the selected production line was conducted
during the spring 2012. Master thesis worker was the facilitator of this session. It
was held as a part of the supply chain development project, which was one course
of the university studies. The most significant development issues were identified
during the VSM and at that point those were decided to solve during this master

thesis project later in the 2012.

Value Stream Map in picture 17 shows, that the total lead-time of researched
process, is 3612 minutes or approximately 60 hour. Used times are estimated dur-
ing the session by employees, who are working in the each process step. Based on
the thesis worker understanding, the times are closer to the worst case scenario
than average or minimum times. Picture 17 shows also, that 5 percent of the total
time, is value-added and rest of the 95 percent is non-value-added. This result is
quite common compared to the literature reviews of the field. Non-value-added
time is mainly waiting time due to the different kind of mistakes in process or
waiting time, when system is processing customer order to the next process step.
The biggest improvement potentials are identified during the session in spring
2012 and those are presented in picture 18. By eliminating all these identified is-

sues, the lead-time can be reduced 70 percent.
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Picture 17. Value Steream Map (VSM) of the researched process. (Lampinen,
2012, p.24)

VSM team decided to bring up four most significant improvement opportunities
identified during the session and those are presented in picture 18. The VSM was
carried out on the wall by using yellow and red post-it stickers. The yellow label
was presenting value-adding activity and the red label non-value-adding activity.
Order entry process, production planning process and production process were

mapped separately by the employees, who are working in those processes.

In the order entry process, some improvement possibilities were identified, but
team didn’t select any of those for first priority issues. From the production plan-
ning process, MRP run, was the highest priority issue. MRP is running in a certain
schedule and it takes certain amount of time. This is also an issue, which occurs
for each customer order. From the production process, three major issues were
identified. Downloading problems with customer specific software occurs quite
rarely, but solving those issues takes a lot of time. Problems with delivery infor-
mation reporting occur several times per week and these issues are also very time-
consuming. Spare part picking from external warehouse, especially in the evening

shift, is a continuous challenge.
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1. Problems with delivery information reporting—
product notavailable in stock

2.MRPrun (schedule +
runningtime) 3. Downloading problems with customer specific software.

| 4. Sparepartpicking from external warehouse |

Picture 18. Most significant improvement opportunities identified in Value Stream

Mapping session in spring 2012. (Lampinen, 2012, p.23)

In addition, the VSM team identified opportunity to improve the line balance be-
tween the different operations. Picture 19 describes the current situation. The es-
timated time used in picking, tracing and assembling is 10 minutes and the next
step in the process, which is software downloading and testing, takes 15 minutes.
This means, that there is a significant waiting time between the assembling and
testing phases or it creates unnecessary high buffer stock before the testing phase,

like often seen in practice.

1 person

Picking & Software

Software

H tracing & downloading 2
& testin, Final assembl
downloading 1 = \ Y

assembling

1 person

Time: 10 min

tracing & downloading 2

Time: 10 min Time: 15min & Packing
Picking & Software 1-2persons
v Time: 26 min

assembling & testing

1person

Picture 19. Identified opportunitity for line balancing.
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As presented in chapter 5.2.2, the demand fluctuation is widely known fact in the
researched value chain. Due to this, production lay-out should support quick
changes to the different volumes. Volume increase over the current capacity of
100 units per day is depending of the tester capacity. Regarding to this, there are
three known choices to get more capacity: by adding third shift, by adding new
testing system or by reducing testing time. More important question at the mo-
ment is that how to run line efficiently when the volume is low. Current solution
has been that the line is working with one operator instead of two, when the vo-
lume is lower. The current lay-out does not support the efficient use of both tes-
ters, when one person is running around the assembly and testing phases. This
means, that operator should frequently walk a long distance from side to side, like

described by red arrow in picture 20.
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Picture 20. The current lay-out of production line before the Action Work-Out.

Steering group team held a meeting to decide which topics will be selected to the
Action Work-Out session. Due to the resource limitations, it was decided, that
four teams is an optimal amount. The team decided, that spare part picking and
inventory accuracy for delivery information booking, are taken into scope. Team
wished to take also software downloading problems into scope, but with the ex-
tended scope. Team also wanted to get testing time reduction into scope. Fourth

selected topic was the line balancing, in which the team saw a huge improvement
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potential. One of the key issues identified in the value stream mapping decided to
leave out of the session. In the session, it was identified, that MRP runs only in
every night and when considering one day delivery, this is not enough. After fur-
ther investigations, it was find out, that in practice MRP runs continually and this
finding was actually incorrect. Due to this new finding, it was not anymore neces-

sary to take this issue under the work.

Selected topics to Action Work-Out session 13-14.11:
1. Line balancing
2. Delivery information reporting
3. Smooth process for spare part picking
4. SW loading and testing

7.4 Preparation for the Action Work-Out

Team members to the session were identified in the steering group. Necessary
people, who have capability to solve identified problems, were decided to invite
into the two days session. Cross functional team included members from produc-
tion employees, production supervisors, product engineering, production devel-
opment, material logistics and packing & delivery department. One production
development engineer was invited from other business unit as well. All together

15 persons were invited into the two days session.

One month before to the session, thesis worker sent the invitation for the each
participant. The invitation included the background information of the session,
overall target for the session, preliminary teams and the decision making mechan-
ism. It was also mentioned, that the session is supported by the Factory & Logis-
tics Director and by the Production line Manager. The invitation also contained
the key requirements for the teams. Requirements were that by the end of the ses-
sion, solution proposals to the identified problems are expected from the each
team and if possible, the implementation of the solutions could already start dur-

ing the session.
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Pre-meeting with four team leaders and session facilitator were held before the
session. Thesis worker was the leader of one team and also the facilitator of the
whole session. Session facilitator prepared the materials for each team before the
pre-meeting. The material included team introduction, baseline data, targets, start-
er questions and template for “homework”. Example of pre-material is presented

in appendix 3.

7.5 Action Work-Out held in 13.-14.11.2012

In the beginning of the session the Director of the Production & Logistics was
present. He wished everyone welcome for the session, pointed out the importance
of the lead-time reduction, shared some background information of the topic im-
portance and reviewed overall targets. It was also pointed out, that he will partici-
pate to the closure meeting of the session and each team will introduce their re-
sults to him for yes/no decision. Production line Manager was also present in the

opening and the closure meeting.

After managements opening remarks, the facilitator of the session went through
the session’s agenda including the meeting room, lunch and coffee arrangements.
Facilitator mentioned that otherwise the agenda is flexible and can be changed
during the session, but the closure meeting is frozen. Then facilitator introduced
teams, showed the typical steps in the Action Work-Out and went through the pre-
material of one team as an example. Then small group team works started and
teams moved to the separate meeting rooms. At this point each team leader intro-

duced the background material of own topic to their teams.

Some of the teams moved directly to brain storming and idea generation phase.
Some teams decided to collect some more baseline information and went to pro-

duction area.
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In the end of the day one, three of the teams introduced their progress for the all
participants. One of the teams introduced their progress in the beginning of the
day two. The purpose was to get ideas and opinions from whole team, check if

some support is needed and prepare teams for the closure session.

In the closure session each team presented their proposals of the solutions for the
whole team. Some of the solutions were already implemented during the session,
but for most of them, the implementation plan with the action owner was agreed.
Production & Logistics Director and Production line Manager were also present in
the closure session and they did the final yes/no decisions for proposals. Only one

of the proposals was rejected and one was put on hold.

7.6 Results

Total results of the session were very good, considering, that the used method is
new for the organization. Due to this, part of the focus and time went to the learn-
ing of the new way of doing. Execution didn’t fully go according to the plan,
which is also understandable, because this was the first time for most of the
people. The original plan was to implement more already during the session, but
now too much time was spent to create implementation plans. This would have
been prevented with more detailed preparation work. Also some teams prepared
their presentations to the closure meeting in different format, than it was re-
quested. Use of standard format is important, because it helps audience to get bet-
ter overview of the results, helps management in decision making and helps ses-

sion facilitator to collect overview of the whole session results.

Spare part picking team created required solutions to support one day delivery
time. Needed changes to roles and responsibilities were agreed to enable, that
picking service is available also during the evening shift. Implementation owner
for this action was agreed and the schedule for implementation is by the end of
March 2013. Lay-out change, which secures sufficient floor space and self places

for spare part, was agreed. Implementation owner from the internal material logis-
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tics team was agreed and the implementation schedule for this change is by the
end of January 2013. Current spare part picking process is manually handled and
it was clearly stated by the team, that to support one day delivery time, the devel-
opment to SAP system is necessary. Requirements for the new SAP transaction
are defined and the development work is started. The schedule for the release of
this new feature is in June 2013. This SAP transaction development is the most

important issue from spare part picking team.

Team software loading and testing, generated two development proposals and
several ideas, how to reduce testing time. Most of the ideas to reduce testing time
were decided to implement and the owner and schedule were also agreed. Based
on the schedules, all actions will be implemented by the end of March 2013. The
total potential to reduce testing time could be close to five minutes per product.
Final results can be validated after actions are implemented, but there is a large
potential for reduction. Team also decided to follow up the progress of the imple-
mentation plan on monthly basis and meetings were scheduled into calendars al-
ready during the session. Team proposed that repairing person from production
should be nominated. The idea is that this person can be trained to investigate
identified problems in testing system or in the product quality. With good training
and instructions this person could solve the most of the problems and at least all
simple issues. This enables faster problem solving and will release time of PE
person to some other activities like to testing system development. Management
decided to implement this proposal. The other proposal of the team was to im-
prove material flow of the production line by connecting the testing cables already
in the assembling phase. Currently, these are connected in the testing phase and
this takes time around 30 seconds. Testing phase is a bottleneck, so it makes more
sense to connect these in the assembling phase, where is more time for this activi-
ty. The second set of testing cables is needed, that the connection in the assem-
bling phase is possible. According the PE representative, the second set of testing
cables is already available and can be taken into use, if necessary. Management

team decided to put this proposal on hold until the results and decisions of line
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balancing team are implemented. This can change the requirements so much, that

it is better to validate the situation again later.

Team delivery information reporting identified a long list of issues, which they
agreed to solve mainly by the end of March 2013 at the latest. The original topic
for the team was to find a solution for the challenges with the delivery information
reporting. The reason for reporting problems is, that finished product is not avail-
able in customer stock in SAP and due to this the reporting cannot be completed.
The baseline data of the errors with the root causes was taken in advance, but dur-
ing the session it came clear, that the data is not useful for this specific purpose.
Due to this, it was decided to collect new set of data over the one month period.
This data will be collected by production and after analysis further actions will be
agreed separately. During the session, it was noticed, that all spare part kits do
not come automatically into production work queue. All necessary actions to cor-
rect this problem were agreed and those will be implemented by the end of March
2013.

Team line balancing designed a new lay-out to the production line. The new lay-
out shown in picture 21 enables smooth material flow without waiting time or
buffers before testing stations. In the new lay-out one operator can run the assem-
bling and testing phases instead of two operators. At the moment it is difficult to
say, how much time is needed to assembling and picking, if one person is doing it
instead of two. The new lay-out enables rather well the arrangements for support
activities if needed. This new lay-out was presented to all employees during the
November 2012 and some of the employees participated also in the development
during the session. The execution of change was designed in December 2012 and

implementation is going to be in January 2013.
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Picture 21. The new lay-out of production line created during the Action Work-
Out.

Comparison of designed new working structure and current structure can be seen
in picture 22. The new structure is giving rough idea of the future situation, but
fine-tuning related to the working times, used in operation 2, can be done after the

changes are implemented.
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Picture 22. Current working structure with working times compared to the new

structure designed during the Action Work-Out.

The Action Work-Out results of each team are presented in appendix 2.
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In the end of the session the participants decided together to reduce lead-time
from 4 days to 3 days starting from 1.1.2013. Team was confident, that this
change can be done without any changes into current process. Current state analy-
sis, implemented actions and the wide range of knowledge of participants gave the
needed confidence to make this decision.

When the discussion about the next step was on the table, team was confident, that
by implementing all actions agreed in the session, two days delivery time can be
implemented. Schedule for all actions with owner, with the implementation sche-
dule and with follow up procedure were agreed. According to the action plan, all
agreed tasks will be implemented by the end of March 2013. Based on this, the
decision was to reduce the delivery time to two days in the beginning of the April
2013.

7.7 Feedback and feelings of the session

The feedback and feelings of the session are important for the case-company,
when they are considering whether this kind of method is useful for their envi-
ronment. Due to this, feelings and opinions are questioned from the team mem-
bers during the session and after the session from the management. After the ses-
sion, the feedback was also questioned by using questionnaire template. The re-
sults of this questionnaire are presented in below and the appendix 4 shows the

example of one template with the original answers.

All together 14 participants were in the session. Nine persons (64 percent) from
the 14 possible returned the filled feedback form. The feedback was questioned by

using template with following four questions:

1. The results achieved during the session
2. Usefulness of used working method
3. Arrangements and preparation of the session
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4. General opinion of the session

In the literature part of this thesis work, it is described, that persons’ motivation
level is an important part of the successful process improvement. It is important to
ensure, that changes are implemented like planned and they are sustained. Results
are always important, but they will follow automatically, if the employees are
motivated and focused to solve requested issues. One of the key target’s of this
research was to find useful process improvement method for case-company’s pur-
poses. The most important feedback of the session from this thesis work point of
view was to get comments to the question number two, which was questioning the
usefulness of the used working method. Due to this, feedback to this question is

translated in below.

Direct translations of the given feedback to the question number two:

e It makes sense to continue with this format also in future!

e The methods used varied between the teams according to problems’ na-
ture. Within own group the method worked well.

e Good, this way can get proper focus for changes

e It is good to think about things with the group, challenges can be consi-
dered from the different perspective. Also the flow of information is more
efficient.

e Good. Compared to one large group, it is easier and more clear to handle

topics in small groups.

The feedback was questioned on the scale from four to ten. In general, the session
got very good rating and the more detailed results are described in table 3. The
best results 9,3 came out from the question: usefulness of the method. The results
of this questionnaire indicate that the method could be useful to the case- compa-
ny’s environment. On the other hand, nine persons do not represent large enough
number of people from the whole organization, so this should be considered be-

fore the final conclusion.



Table 3. Overall results of the feedback questionnaire

Summary of the feedback survey
Backround information of the survey:

Total number of participants 14
Number of returned questionaires in total 9
The response rate (%) 64 %

Results of the survey:

Asked questions

Averages of the
given scores

1. The results achieved during the session 8,6
2. Usefulness of used working method 9,3
3. Arrangements and preparation of the session 9,1
4. General opinion of the session 9,0
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8 ACTION PLAN FOR 2013

Policy deployment matrix was selected to be used for the road map creation. It is
typical example of Lean tools. It shows visually and clearly all necessary informa-
tion on one page. Connections between the annual objectives and improvement
priorities are clearly visible and it also shows which improvement priorities im-

prove which target.

Based on the research experiences from the session and discussion with case-
company employees, it seems, that is it realistic to achieve one day delivery time
by the end of year 2013. On this basis, it was decided to create deployment plan
only for year 2013. On the other hand, policy deployment X-matrix is also widely
used to create focus on first year execution plan, to stay on track towards break-
throughs.

8.1 Selection of focus areas

The most important focus area for the first half of the 2013 is to make sure, that
all implemented actions are sustained and corrective actions taken, if needed.

It is also important to increase the visual control by implementing basic tools like
production board. The purpose of the board is to control the target versus actual
volumes of the production line. Continuous improvement board to production line

with the systematic review mechanism should also be implemented.

Management of the demand variation is one of the biggest challenges. Several
options to handle this issue are identified during this thesis work, but the final
solution should be selected by first conducting some further research.

Smooth IT systems are also critical to ensure. The current state should be first

analyzed in more detailed and after that further actions can be taken, if needed.
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8.2 Roadmap for year 2013

The target to reduce delivery time to one day in year 2013 is clearly communi-
cated by case-company’s management team. Due to this, X-matrix presented in
picture 23 is started by adding this delivery time target as a first year breakthrough
objective for year 2013. In chapter 5.6.4 the long list of improvement activities is
agreed and most of them will be implemented by the end of March 2013. This
means that close follow up and control of possible effects created by these
changes, is one of the main priorities in the first half of 2013. By implementing
leader’s standard work and continuous improvement board, all observations and
ideas from production line, can be systematically taken into action. In the begin-
ning, leader’s standard work can mean, that meetings around continues improve-
ment board and production board are held frequently. It is always important to

ensure accountability for all agreed actions.

Visual control of the production can be improved by implementing and using ef-
fectively production board and continuous improvement board. These should be
in the production line and all meetings should be held around the boards. The role
of production board is also important due to the many changes in the production
environment. It is important to follow frequently that production line can meet
customer requirements, which means in practice 100 percent on time delivery.
Production board can be used also to bring up ideas for improvement board. If the
actual production volume is behind the target, there is usually good reason for that
and by making sure, that same problem does not occur in future, the efficiency of

production line will improve.

For the first half of the 2013 the action plan is rather clear and it is making sure
that agreed actions will be implemented and sustained. Some surprises will always
pop up and it is important to solve those issues immediately. That’s why it does
not make sense to arrange many new sessions. One session around the demand
fluctuation management can be considered for the first half of 2013, but the

second session should be held on the second half of the 2013. The second session
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could be a good moment to keep first Kaizen event in the case-company’s envi-
ronment. The step from two days to one day delivery time is definitely the most
difficult one and it is recommended to use external help. Due to this, some exter-
nal consultants and maybe visitors from sister factories can be invited to this ses-
sion. Usually it is good to reserve five days for this kind of breakthrough Kaizen

event.
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Picture 23. Strategy deployment matrix created for researched value stream for
year 2013.

8.3 Training

Like mentioned several times on Lean literature, the best way to train employees
is by doing. Accountability meetings around production board and continuous
improvement board are very good training sessions. Arranged sessions and events

should also be designed so, that some time for training is reserved. It is good to
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remember, that usually employees like to do things in practice, more than to sit in

the theoretical training.

For the each manager and for all leaders it is recommended to arrange the more
official Lean training or course. Focus of the training should be more on the
people management and culture change, than in the tools. Tools are usually very

simple and easy to learn without courses.

For each production employee who is motivated to take some course or training of
Lean, it should be offered. The most important training areas for employees are to
learn to see improvement possibilities and to learn to drive them forward. Every

person in the organization should have basic understanding of Lean philosophy.
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9 CONCLUSION

Obijective of the thesis work was to find useful method for systematic lead-time
reduction by using literature. The second objective of the work was to understand,
what kind of effort is required to decrease the lead-time to one day in the case

organization’s environment.

According the Lean literature, the process improvement system is not only tools
and techniques, but it proposes to start with action in the technical system and
follow quickly with cultural change. The culture and people are the most impor-
tant asset instead of the tools. A permanent improvement into processes requires
that people from all organization levels are engaged. Engaged employees are ne-
cessary to ensure, that implemented changes are sustained and the process does
not slip back to the old way of doing. In Lean literature it is proposed to start by
creating a social system and culture of continuous improvement to support this
behavior. Excellent way to create social system is to conduct Kaizen sessions sys-
tematically to train people, create culture, challenge employees by leaders and
demonstrate respectful leadership style. The Kaizen workshop is a remarkable
social invention, which frees up a cross-functional team to make changes in a

week that otherwise could drag on for months.

The Action Work-Out model was selected to be used in the case study, because it
covers well the requirements listed in the literature for the Kaizen type of process
improvement system. This model can be used to continuous improvement type of
changes as well as more radical changes. It cannot be determined that this is the
best way to conduct continuous improvement, but it covers well the requirements
listed in Lean literature. It is also described detailed in literature finding, which
means that it is easy to deploy and test. This method is suitable for all types of

environments and challenges.
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Action Work-Out sessions are excellent opportunities to train people, create cul-
ture, challenge employees by leaders and demonstrate respectful leadership style.
The selected model was validated on the one production line and the results and
feedback during the case study indicates, that AWO method is useful to the stu-
died environment. Action Work-Out teams came up with a plan to reach the two
day delivery time by the end of March 2013. Main results of the session was the
identification of significant testing time reduction potential, new lay-out was de-
signed and more efficient way to pick up spare parts was created. Also roadmap to
achieve one day delivery time by the end of year 2013 was created for the produc-
tion line, where the Action Work-Out was arranged. On this production line one
day delivery time can be achieved, when suitable solution to demand variation
management is selected. During the thesis work, the demand fluctuation of this
production line was analyzed and by using literature, several options to handle
demand variation were identified. The final decision of the most suitable solutions

requires further research.

Part of the empirical study, also the idea generation session with the whole white
collar team of case organization was arranged. The main purpose of this innova-
tion session was to get understanding that what kind of effort is needed in general,
to achieve one day delivery time in the whole case organization’s environment,
not just on the one production line. The second objective was to get an opinion of
the most suitable working method for systematic process improvement. During
the session, a long list of the most important improvement activities was created.
After the session improvement activities were prioritized by the thesis worker.
This priority list gives a good understanding that what kind of effort is needed to
achieve significant lead-time reduction. It also gives an idea, that how much of the
process improvement activities can be considered to do with company’s own em-
ployees and what is the requirement for external help. Team proposed that the
most suitable way to conduct process improvement activities is the co-operative
organization with cross-functional teams. This finding supports the suitability of

Action Work-Out method to case organization’s environment.
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It is difficult to get permanent results during such a short time period, which was
reserved for the master’s thesis study. Study brought up the potential in case or-
ganization to further develop processes significantly with own employees. It was
clearly identified that in case organization’s environment there is a lot of waste,
number eight unused employee creativity. It was interesting to realize, how
much ideas, time, skills, improvement- and learning opportunities case-company
is currently losing. This indicates that the systematic way to improve processes in
cross functional teams is really necessary. Action Work-Out model seems to be
one solution to this, but before the final conclusion, more sessions are preferred to
be conducted to get more experiences. No matter what is the selected method,
VSM tool is always a good way to start to identify key improvement areas. It is
important to remember that the whole value stream should be mapped. The pur-
pose of the VSM is to eliminate 3M’s (Mura, Muri and Muda) from the process.
Liker classifies different types of waste into eight categories. This helps people to

recognize non-value-added activities from the processes.
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APPENDIX 1. Introduction material to
innovation session held in 31.8. 2012.

Jatkuva parantaminen seka lapimurtojen tekeminen

productivity

Kaizen
—

—=  time

Figure 1.2. Continuous change can offset the expense and time required for radical changes

- Miten tunnistamme radikaalin muutoksen kohteen?
- Minkalaisella menetelmalla muutoksia toteutetaan (Kaizen & Reengineering)?

Ryhmétyohon jarjestaytyminen

= Ryhméty6 suoritetaan soveltaen 6-3-5 menetelmaa (7-2-3)

= Muodostetaan kuusi ryhmé&a. Jokaiseen ryhmaéan 6 henkiloéa +
facilitaattori.
= Facilitaattorit ovat Tuula, Markku, Mika M., Mira, Mervi ja lipo.

= ldeoiden tuottaminen kaynnistyy A4 paperille valmiiksi kirjoitetun
kysymyksen pohjalta. Jokainen henkild saa A4 paperin.

= Samassa ryhmaéssa olevilla henkildilla on kaikilla sama kysymys.

= Kysymyksia on yhteensa kolme, joten kaksi ryhméa tuottaa ideoita
samaan kysymykseen

ABB ABB
Slide 1. Slide 3.
Ryhméatyén tavoite Ryhmatyon toteutus ® =
A&
= Ryhmatydn tavoitteena on tuottaa mahdollisimman paljon @\~ g
nykyisesta poikkeavia ja radikaaleja ratkaisuehdotuksia [T~ [
© ©

yhden paivan toimitusajan mahdollistamiseksi. Samalla
pyritdadn myds tunnistamaan nykyisin tiedossa olevat
kehityskohteet.

- Poikkeavat ja radikaalit ratkaisut sisaltavat erikoisia
yhdistelmia tai lahestymiskulmia. Lahteet: vieraat ja
aiheeseen kuulumattomat aihiot, analoginen péaattely,
mielikuvat, intuitio

- Tavanomaiset ratkaisut ovat tyypillisia aiheen
ratkaisuyrityksié ja aihioita Lahteet: kokemus, tieto, ollut
esilla, variaatio toiselta alalta

ABB

Slide 2.

Vaihe 2: Toteuttamiskelpoisten
ideoiden valinta (30min)
kirjaa Post it lapuille kaikki eri ideat
(10 min)
lajittele ideat aihealueen mukaisiin
kategorioihin (5 min)
kukin aanestaa suosikki ideaansa
(kaytettavissa 3 aanta/hlo).
Huomioidaan toteutettavuus ja
vaikuttavuus (10 min)

Vaihe 1: Ideoiden tuottaminen (20min)

kirjoita kaksi ratkaisuehdotusta
kolmessa minuutissa

siirrd oma paperisi myotépaivaan
lue ratkaisuaihiot

tuota 2 uutta ideaa ja/tai jatkojalosta
kaverin ideaa

siirré taas myotapaivaan

kolme eniten &ania saanutta ideaa
poimitaan jatkojalostettavaksi seka

esitellaan (5min)
ARB

jatketaan kierros tayteen

Slide 4.
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APPENDIX 2 (1/3). Action plans of
each team from Action Work-Out ses-
sion held in 13.-14.11.2012.

on reporting

Homework — Delivery informati
%

Schedule

Saldo-ongelma Cstockiin : completed |Owner completed
Kerataan dataa ongelmista kuukauden ajan 20 Mari Q4/2012
'Yhteys Timo Lahteen kun data on k 60 Mari Q4/2012
Jatkotoimenpiteet juurisyyn mukaisesti 100 Kimmo Q1/2013
[Tube-korjaukset :

Seuranta, onko korjaantunut 100 Pasi M. Q4/2012
\Varaosakitit eivat nouse automaattisesti jonoon :

Kerataén koodit Anterolle 50 Pasi M. Q4/2012
Paivitetdan tausta-ajo-ohjelmat 100 Antero Q1/2013
Mairen tekemét tehtévat :

Onko varamaireja riittavasti & tiedotus varamaireista 100 Mari Q1/2013
Kuormitus 100 Mari Q2/2013
Ohijeistus (Complete-kaupat, Blockatut kaupat, DAP kuljetusmuodot) 100 Maire Q1/2013
Puhelin varamairelle 100 Mari 11/2012
Pikakaupat ja pientoimituslisé:

Sepotuksen varmistaminen 100 Riku/Markku Q1/2013
Ammattitaito:

Sepotusosaamisen varmistaminen. Lisékoulutus seka ohjeistus 20 Mari Q4/2012
GW:n tietotaito paperihommissa 80 Mari Q4/2012
Laitteen sarjanumerot luettava 100 Mari Q4/2012
Isohuolinta:

Mukaan toimitusajan lyhentédmiseen 100 Kimmo Q2/2013
204-tuotteet:

Sloc-lisdédminen 0001 plantille 100 Antero Q4/2012
Porttivirheet VAL:ssa:

Seurantaan kaikki, mm. tube, Sloc, saldopuutteet 100 MM/AN/IM Q4/2012
Sales administratorit:

Varmistettava, etté asiakas tekee tilauksen oikealla koodilla,

muiden koodien valmi uutta ei voida taata 100 Kimmo Q1/2013
Varmistettava, etté kaupalla on kaikki kunnossa, ei

osoitepuutteita, kaupan peruutuksia eiké blockeja 100 Kimmo

hteenveto tuloksista:

- Pitka lista toimenpiteista, jotka paaasiassa tehty Q1/2013 loppuun mennessa.

- Suurimman ongelman juurisyy ei selvinnyt: Saldo-ongelma Cstockiin siirrossa
> Kerataidn dataa ongelmista 1kk:n ajan ja taman jalkeen ratkaistaan ongelmat
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APPENDIX 2 (2/3). Action plans of
each team from Action Work-Out ses-

sion held in 13.-14.11.2012.

Homework - sparepart picking

% Schedule
Tyontekijat: Vastuut ja velvollisuudet completed |[Owner completed
Pepperoni siirretdan Mairelta varaosakerailylle. (mahdollistaa
palvelun kahdessa vuorossa) 0 Marjo Q1/2013
Kerailyvastuu tuotannosta varaosakeréilyyn 0 Marjo Q1/2013
Layout muutokset :
Laskeutumisalue raskaille optioille (WFU, kuristimet) MUl 01/2013
Raskashyllyyn isompi hyllypinta kaytt6on (varaosille) 0 MUI 12/2012
SAP kehitys:
SQO1 transaktion kehittaminen vastaamaan same day
vaatimuksia (varaosa/lisdosa keraily) 0 Kimmo Q2/2013
Manuaalit:
Selvitetdén voidaanko paperimanuaaleista luopua VAL:ssa 80 Juha 11/2012
Varmistetaan manuaalien riittavyys (tarvittaessa siirtamalla
\varastonhallinta ABB:lle) 0 Kimmo Q1/2013
Muut:
Optiopurkit: softan vaihtoon liittyvé prosessi selkiytettava 0 Kimmo / Riku thd
Tilauksien peruuttamisehdot selvitettava 0 Kimmo thd

Yhteenveto:

- SAP kehitys haastavin ja térkein kehityskohde. On suurin este 1pv:n

toimitusaikaan siirtymiselle

- Muutoin toimenpiteet p&éosin luvattu tehda Q1/2013 loppuun mennessa




108

APPENDIX 2 (3/3). Action plans of
each team from Action Work-Out ses-
sion held in 13.-14.11.2012.

Homework — SW loading and testing

% Schedule
To Do completed|Owner completed
Lisenssinlataus - 1min 30s (soft 1) 10 Juha 01/2013
Pasi /

Suunnanvaihto/ramppi aikojen lyhentédminen - 40s (test) 10 Juha 11/2012
5V testi - 15s (test) 30 Pasi 11/2012
Tarkastellaan viiveiden pituuksia/tarpeellisuutta - 1-4min

(softl, test, soft2) 0 Pasi 01/2013
Labra/VAL: korjattujen laitteiden kasittely ja merkinta.

Kaydaan lapi prosessi ja tehdaén tarvittavat muutokset 0 Kimmo 12/2013

KEY:n lataaminen on ulkoistettu Jul/2012. Tarkistetaan

onko viel& varastossa ennen tata toimitettuja materiaalejal
(JCU-01, JCU-11, JCU-21). 0 Kimmo 11/2012
Softan lataus tytkalujen nopeuttaminen. Kysytaan. 0 Juha 11/2012

Follow up agreed: Thu 13.12 2012 and Wed 30.1.2013
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APPENDIX 3 (1/4). Action Work-Out
pre-material of one team.

% Schedule
complet 100%
To Do ed Owner completed
VAL henkilstdn informointi 100 |Riku 15.11.2012
Team palaveri toteutuksesta 0 Riku 12/2012
VAL henkil6std palaveri toteutuksesta 0 Riku/Mari 12/2012
Linjan muutostyot 0 Riku 01/2013
New lay-out: ... Current lay-out:
Q@
35— =L I | Al =D
\ | | I I \ \ | B [ [ [ [ [ | &
g ° [ <] 5 <] 3] 3 i = = =
= ] 5 .T =)
.ﬁ e T i | =3 - i ol I -
Q [ Q Q Q Q . Q Q Q Q
| | | [ | [ [ F = [ ] [ [ ] [ =)
Summary:
- No waiting time or buffers before testing
- One operator can run the assembling and testing instead of two operator
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APPENDIX 3 (2/4). Action Work-Out
pre-material of one team.

VAL line balancing

Sub targets:

- Calculate takt time for two different volumes and design the line setup
for these two scenarios. (50pcs/day and 100pcs/day)
- Optimize the process steps per operation. The time used in each

operation should be same.

- Documentation of designed scenarios.

Starter questions:

- Isit possible to split process to smaller phases?
- Isit possible to move process steps between the production phases?

Baseline data (Tuotanto, keraily, pakkaus, lahetys) 1/3

Arvon lisays

1. Vaihe 10 min

FW lataus tikulle
5min

KEY:n lataaminen
JCU:lle( ohj.kortille)
5min > ulkoistettu
Wongsille July

11| Pakkaustarran ja
11| testiraportin tulostus
1| 1min

Lisapahvien taittelu ja
manuaalien keraily

Ty6jonon avaaminen ja
arvokilven tulostaminen
1 min

Tehoyksikon, JCU:n,
JMU:n keréily 2min

Mahdollisten liséosien
ja optioiden keraily
1min

Osien jaljitys 1min

|

Laitteen kasaus 5min

|

2min.

i Vannetus ja lavalle
nosto 1 min

|| Lavan vannetus ja
| kelmutus 5min

'] Mahdollisten varaosien
1| keraily lavalle 10 min

1 varaosien jaljitys ja
selvitys 5min

“Sepotus” 2min

Kojeistus (sisaltaa
testikaapeleiden
asennuksen) 15min

Pahvien taittelu,
mahdollisten lisdosien
Akdinnitys 1min

2. vaihe 26 min

Arvoa lisddmaton “hukka”

1. Sepotuksessa saldojen vajaus (10h) - tiimi

3. Asiakas softa ongelmat + mahdottomat optiot eli testeri
ongelmat (4h) (esiintyy 1-2 krt/kk) > tiimi

Ajatuksia:

-Prosessin esiin kaivaminen

- Noudattaminen (koulutus)

- Kokonaan labran kautta?

4. NOCHIE ym. (varaosat), tilaus esim. Mairen kautta
GW:lIté. (3h) - tiimi

Ajatuksia:

- 1pv:n toimitusajalle ei varaosia

- Voisiko varaosat hoitaa suoraan tilaukselta lisdosat ja
varaosat?

5. Pyritddn nostamaan automaattisesti jonoon myds namé
(12h):

-Ovi kitit (JPMP), JFI, JCU:t

- Riku lupasi ottaa tésta actionin.

7. Tarkistetaan aloituksen yhteydessa, etta saldoa on -
osapuutteet (2h)

Action: Aloitetaan seuranta puutteita aiheuttavista nimikkeista
heti. Informoidaan mat. Logiin korjausta vaativat nimikkeet.
Ajatuksia:

-Henkiloston koulutus

- Materiaalin riiton varmistaminen kayttdpaikalla. Voisiko hissi
olla ratkaisu?

Muita: KEY:n lataus sekoilut 15 min, IMU kloonilaittﬂ“{’u
15min, Lahetys sotkujen selvittaminen.
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APPENDIX 3 (3/4). Action Work-Out

pre-material of one team.

Baseline data

2/3

Current state
26 min
Waitin
gtime
J 10 min
1 2 3
Future state
31.5: ideoita tulevaisuuden
ratkaisusta:
-Loppupéan vaiheistusta voitaisiin miettia
16 mi uusiksi. Esim. optioiden ja varaosien keraily
min . . .
L6min omaksi vaiheeksi
14min - Onko testausaika liian pitka tai jopa turha?
- Voisiko muutaman osion testauksesta ottaa
pois? - kevyempi testaus!
- Uusien testerien hankinta
ADD
1 2 3 4 RPN
Baseline data 3/3
IVAL — Production processes (Frame A-D)
SOTTWARE AssenaLY SOFTVARE DOWNLOADING Z AND PACKING ANG FINAL ASSEWGLY
DOWNLOABING 1 TeSTIG

ACSM1-04

e e e Y e e o e o e

SOFTWARE

SOFTWARE DOWNLOADING 2 AND PACKING AND FINAL ASSEMBLY
TESTING

ACS850-04

SOFTWARE ASSEMBLY
DOWNLOADING 1 || [ 1y ot

ACQ810-04

SOFTWARE DOWNLOADING 2 ANG PACKING AND FINAL ASSEMELY
TESTING

- »|'",:;:"“ »_«-;:Hm:_w|> iy (o] TR i

ACSM1-204

SOFTWARE
DOWNLDADING 1

PACKING

VAL KITS to other VALs




112

APPENDIX 3 (4/4). Action Work-Out

pre-material of one team.

Target Sheet

Date: 13-14.11.2012

Team Name: Line balancing VAL

Takt Time:

CellProduct: VAL

| Target | 1stDay 2nd Day  |Result
Calculate takt time for two different volumes and
design the line setup for these two scenarios
(50pcs/day and 100pcs/day) 100 % 100 % 100 %
Optimize the process steps per operation. The time
used in each operation should be same. 100 % 75% 100 %
Documentation of designed scenarios. 50 % 25% 50 %
nnn
MRipD
% Schedule
complet 100%
ITo Do ed Owner completed
0
0
0
0
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APPENDIX 4. Example of opinion survey form.

LAC, VAL lead time reduction, Action work-out MIELIPIDEKYSELY
Ruksaa sopiva vaihtoehto
13-14.11.2012 jokaisesta kohdasta
Arvos
1. Tapahtuman aikana saavutetut tulokset [4 |5 [6/]7 )8 [9 |10
Kommentteja: ~—

AT SPAUARMOUTA L AL ACIOIDERS  SAAITIAMISELS
TETRIQUGHTAIEAHIND oUl LA LT oA Aoyt

PASESTOM DTN PELLSTUL PAAGSIN QSAULETU MEIDE
WHISTES TETAmor AOANVKA T JOISCAI N ASISISLA
PELLCTEELICGEHPT SQuiTEY au Sl sOLUT  TARPESw
A TACTOIS CElAAHI NN TARATEESTEN At A AaanSBX S .

2. Tyéskentely menetelmén soveltuvuus [4 [5 ]6 [7 [8 k9 J10

Kommentteja:

F
3. Tapahtuman valmistelu ja jarjestelyt [4 [5 [6 [7 [8 [9 [u0

Kommentteja:

AXNIESTECTT o0l HAENSOIT vacrica Ty (104

TICAL SLuUDSSiAa (e AMAN HULA H~uix
TCeHPPL HENSCL
\J

2NN
Mielipiteesi tapahtumasta kokonaisuutena [4 [5 [6 [7 [8 [9\[10
Kommentteja: =

LOCO ACTION WBRL-GUTIN SBUTA _ ([+HQul |

ALl HROA Ja  copaastl STEaPAIL SLUNTAAGA .
YDA Taba  VoLEotUA 34 TOVOTAVACTY
TATA  WOSLRITRNTARPAA  CATEAN Q1IN
IATCORLAKL Y | LOPEAMHAN  ALALLSTA GLOUTIA
OU sl Hesa  olTEar) QA KAA =UM .

WA SO (1 ane 2 can€ ) IGTA

WUAAHQQA O VALY AANARND adAn) NORE |
A T A Kiitos palautteestasi! VST STNGUA
TUREANSD) WSTOR HAAT o) LEQA;(M\ ST



