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Abstract: All Original Equipment Manufacturers (OEM) organizations in Aerospace,
Automotive and Electronics industries had to upgrade their functions. These organizations
including suppliers and solutions providers are duty bound to improve their functions
through strategic initiatives. One such initiative is Lean Process Management. Lean
Process Management has proven to aid organizations in developing manufacturing and
administrative management solutions and make the organization a leaner at the same time
a ‘fitter’ one, achieving World Class standards in terms of production, quality, marketing,
etc, etc. The issue or problem is, although a number of authors, experts, researchers have
discussed the lean process management as part organization centric issues, they failed to
provide an effective lean process management system. Besides the need to formulate an
effective lean process as suggested by some authors, another important reason suggested is
the employee’s development aspect regarding how to unlock the infinite potential of their
workforce. This employee’s development is basically the problem solving capabilities of
the employees while implementing the Lean through clear cutting protocols or processes
of Lean Process Management. The employees need to be developed and equipped to
contribute optimally to the process. Because of this scenario, the main objective of this

study is to develop an employees development system which the author has acronym or
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trademark it as People Development System (PDS) to enhance problem solving capability
among its employees while implementing the lean process management there. Although,
the PDS can be implemented throughout the organization, if it is implemented in a
particular department in an organization, it will be feasible to study and analyze its
effectiveness in-depth. So, this study documents and analyzes the implementation of Lean
process in the Kitting Department of the aerospace company, ABC Company. Qualitative
and quantitative measures were also used to document the case study. The outcome of the
people development system needs to be measured to understand its value in developing
the problem solving capabilities among the employees. Only with developed and equipped
employees, the Kitting Department can reduce its wastages, optimize its performance and
thereby play a crucial role in making ABC Company a world class organization. As
pertinent results of the PDS implementation, in general Kitting Department successfully
achieved to meet their Department Key Performance Indicator and particularly the
employees’ are also improve by practicing good lean behaviors and skill and knowledge in
using lean tools which lead to better leanness level by improving employees’ problem
solving capabilities in eliminating waste. On the whole, the lean process management and
the resultant PDS is having positive applications, and importantly could also have positive

applications in the future as well.

Keywords: lean process management, people development system, problem solving

capabilities

1 Introduction

Of all the different manufacturing/management approaches known, lean
manufacturing/management approach is regarded as one of the most successful
philosophies and this distinction is based on its track records in industries such as
automobiles, aerospace or pharmaceutical. So, the role of Lean management
approach is crucial for any organization. Any organized human activity, which is
done in-group, will be most times constituted into an organization. As a result,
organization is a structure with a ‘collage’ of humans or employees doing their

allocated work under the supervision of a leader, for the benefit of the organization
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as well as them. ‘Collage’ of employees in the sense, organizations will normally be
constituted of employees from different backgrounds, culture, educational
qualifications, skill level and attitude. Inside the organization, these workers will
normally be apportioned into different departments for better arrangement or
streamlining of work. These departments, which make up an organization, only
play an omnipresent and crucial role in the proper and effective functioning of the
organizations, by adopting various feasible and effective strategies including
approaches like the lean management approach. That is, with every organization
wanting to expand their reach and make an imprint in various markets, there will

be enough opportunities for it, to initiate that expansion drive.

Thus, when the organization has enough opportunities, it can set targets and
formulate various strategies to achieve those targets. Along with the formulation of
new targets and strategies, organizations also have to initiate changes in its overall
functioning. The changes can be brought out both by the internal and external
environment of the organizations. This is where the approaches like lean
management come into the picture. And the key aspect is, the organizations and
its employees will or should be able to adapt or orient themselves towards the
targets and should also be in sync with the lean process management. Therefore
every organization’s survival and success hinges on how the organization has been
able to adapt to the changes as part of the lean process management in its
functioning as well as the changes that might keep happening in the market.
Accordingly, formulating and implementing important strategies including lean
management and the resultant changes, to guide the employees, are the ‘keys’
that opens the door of success and profit for any organization. The decisions which
are needed to be taken inside the organization regarding these aspects have to be
taken by the leader and the management team with a lot of care, planning,

analysis and feedback.

Even with automation and computerization happening in every segments of
organization, the decision-making process mainly rests with the humans’ ‘filled’
management team. Correct decisions have to be taken by the leader and the
management team in times of lean process management, to make that process a
success. So, for any organization to survive and shine in a competitive and highly

evolving or changing environment, the organization and its employees need to
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adapt and change to all the appropriate moments and situations, including during

the implementation of the lean process management.

2 Literature review

Many industries in today’s competitive and fast moving world have successfully
adopted lean manufacturing practices and principles. But, most of these companies
are still not what can be considered as a fully lean organization since they have
been wasting their valuable resources which could affect their productivity as well
as profit. In order to become fully lean, in whatsoever a company must understand
lean as a long-term philosophy about the right processes that will produce the right
results and added value to the organization, by continuously developing people and

partners through continuously solving problems (Liker, 2004).

Actually, as Liker (2004) stated about how organizations should implement the
lean process management, there is no exact definition for a fully lean organization.
Even though the goal of becoming a fully lean organization can only be reached if
the employees are well aligned with the new philosophy. In that case, therefore it
is important for an organization to understand and apply all of the practices and
principles besides a comprehensive lean thinking, which affects the whole business
model as a key and not solely leaner production. This thought process has high

chance of eliminating wastes, but the implementation has inbuilt issues.

This is because, as Gagnon and Michael (2003) work suggests, production
employees who are not well aligned with a philosophy will exhibit lower levels of
desired attitudes and behaviors. Anyhow, since lean thinking requires a great level
of employees involvement and change in attitude and behaviors (Gagnon &
Michael, 2003), strategic employees alignment plays an important role in the quest
to become lean. To ensure employees alignment, it is particularly crucial to have
open, honest communication, and delegation of authority. Spear and Bowen (1999)
argues that these are necessary for a successful lean implementation due to people
or the employees of the organization are the main appreciating assets of an
organization after products or services. But, at the same time, they are also the
most underutilized resources in many organizations. Although a number of authors,
experts, researchers have discussed the lean process management as part of

organization centric issues.
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Here, they failed to provide a complete or apt or optimal structured lean process
management system that can guide employees in enhancing problem solving
competence, when in the implementing the process there are some of the following

reasons as follow as:

e The business is unable to learn and change its behavior (Emiliani, 1998b).
He defined the repeated mistakes of the business as another primary type
of waste and argues that, “No doubt, risk the future existence of their entire

enterprise as currently governed”.

e In a lean company, Liker (2004) stated that learning continues since lean is
a continuum and not a steady state. Although lean thinking is a buzzword,
the lean philosophy, practices and principles offer industry a potential
mechanism for improving performance where many lean implementations to

date have followed a trial and error approach (Gilgeous & Gilgeous, 1999)

e A lack of direction of planning and adequate project sequencing (Bhasin &
Burcher, 2006)

e Lean concept was viewed as a counter-intuitive alternative to traditional

manufacturing model proposal (Womack, Jones, & Roos, 1990)

e The concept of waste has not been yet effectively extended to the self-
defeating behaviors of individual and group of people in workplace (Emiliani,
1998a), change in employees attitude and behavior (Gagnon & Michael,
2003)

e Lean is seen as an abstract philosophy (Pullin, 2002)

e An organization structure operation flows oriented toward results with
flexible of regards to changes (Toni and Tonchia, 1996). So, there is need
for internal flexibility within manufacturing system which will require
changes of traditional organization methods to manage, measure, and
mindset of management and employees on the role (Sweeney, 1990);
culture or values which influence to manage the behaviour and decision
making (Flamholtz, 2001); concepts of upgrading and the different
conceptualization of value means for manufacturing firm (Barnes, Bessant,

Dunne, & Morris, 2001); vary in it is implementation to local condition
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(Parker, 2003); conventional approaches which ignore dynamics
complexities in the human conditional and in organization system (Gates &
Cooksey, 1998); honest communication and delegation of authority (Spear

& Bowen, 1999).

e Need to improve the productivity of a manufacturing organization with
respect to different market and product mixes (Hilmola, 2005); customer

value and market segments (Setijono & Dahlgaard, 2007).

e Absence of practical and detailed model to follow in pursuit of excellence
within manufacturing (Gilgeous & Gilgeous, 1999), holistic logic and
management system (Holweg, 2007), and the outcome of dynamic learning

process that adopted the practice (Cusumano, 1992).

Although many experts, researchers, authors and the resultant literatures suggests
‘what’ and ‘why’ an organization should incorporate the lean process management
into functioning, but fails to short of clearly explaining ‘how’ it should improve the
lean process management. Furthermore, past researchers mainly focus on how the
individuals can be trained to work efficiently and in a trimmed way, but not as part
of a lean process management. Because of these shortfalls, many organizations fail
to unlock the infinite potential of their workforce. In that case there will be more
overhead, with more layers of management, which in turn could cause slower
reaction times in fast changing business. To eliminate all these worst case
scenarios, lean process management is the main tool for the organization and its
employees. But the problem is, there no clear cut protocols or processes to

implement the lean process management.

Therefore, the research conducted in this report aims to identify the following
research problem on why lean process management is focusing on people as a key
driver to obtain the optimum participation of employees in eliminating wastages
and how can we enhance problem solving capability across the organization.
Consequently, two research questions are derived and will be answered in this
report regarding what are the characteristics of lean process management which
focusing on people as a key driver to obtain the participant of employees in
eliminating wastages and how to enhance problem solving capability across the

organizations.
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3 A proposal for people development system requirements

People Development System involves a range of activities, practices, and
procedures that needs to be implemented by the management to empower the
company’s people. As mentioned above, it will only provide the direction for the
development of people and helps the organization to implement all its plans,
strategies, etc, including the lean process. Among the many practices that will be
included in the People Development system, few are employee training and
programs for the formation of teams within the departments including self-directed
work groups. The system also reduces the ‘red tapes’ or biased or unethical
behaviour that will be visible in many traditional organizations. Instead, the system
will develop the employees and make them part of all the important practices that
takes place inside an organization including the decision making practices as part

of the lean process management.

During the process of decision-making, one of the approaches the management or
leader could try is, putting for discussion their thoughts, ideas, goals, etc, among
all the workers, and thereby involve them productively. This strategy will have
unexpected at the same time favorable results, because one may never know from
where, when and importantly from whom a great idea could come. So, when the
PDS is implemented and the employees are developed by giving them the
opportunity to contribute optimally to the decisions that are made, not only the
organizations will benefit but also it will increase the motivation levels of the
employees. That is, when the employees including the managers, front line
employees and all other employees are invited by the management to participate
in the decision making process, their mind will surely become motivated to provide
their ideas and suggestions. Then, when their suggestions are accepted, they will
be again motivated to work really hard to actualize those ideas and suggestions.
Participation in goal-setting was found to be an effective method for enhancing
goal commitment (Latham, Erez, & Locke, 1988). It is believed that, if PDS is
implemented with maximum role for employees in the decision making process and
if some of their feasible suggestions are incorporated into the organization goals,
hopefully their motivation levels will reach the top levels, making them perform

optimally during the lean process management.
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This can only happen with the deeper involvement of each and every employee in
an organization. By the part of the employee, each one should understand for what
they have been hired and thereby understand their specific roles, and provide the
best services by developing themselves. Beside, the management from each
department should also play a role in the development of their employees. All the
departments from production, engineering, maintenance, human resources,
finance, quality assurance to support services, need to identify and develop the

people to achieve the goal of being a lean world class manufacturer.
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» SELF DIRECTED

" Development
System skills
KEY And

PERFORMANCE

Knowledge
INDICATORS

LEAN
PROCESS
MANAGEMENT
SYSTEM
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EFFECTIVENESS
SKILL ACHIEVEMENT

Figure 1. “Framework for enhancing the problem solving capabilities of the employees”.

Source: Puvanasvaran et al. (2008)

As part of the training programs, practices such as coaching and mentoring should
also be incorporated to develop the employees and make perfectly suitable for the
organization’s lean process. “Coaching and Mentoring can be used to effectively
unlock the potential that already exists within any organization. The organization’s
most valuable resource is its people or put more concretely, the knowledge and
passion that resides within the hearts and minds of its people introducing coaching

and mentoring within any organization, will reap the benefits to the organization”
Lean process management implementation through enhanced problem solving capabilities 8
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(http://www.oaktraining.com/coaching.html). People Development System and its

associated practices will only prepare of employees for the lean process.

The proposed PDS will be use by 3 elements, as stated in the Figure 1, such as Key
Performance Indicator, Skill and Knowledge and Respect for People. As illustrated
in the figure, the important aspects of lean process, People Management and
Business management can be optimized by the common factor of PDS. To
compliment PDS role in the three processes, three more elements need to be taken
care. The three elements of Key Performance Indicator, Skill and Knowledge and
Respect for People should be handled effectively and positively to develop a strong

PDS, and thereby lead the processes to a successful end.

3.1 Key Performance Indicator (KPI)

Key Performance Indicators, also known as KPI is a set of financial and non-
financial measurements, set by organizations to measure the progress toward
organizational goals. That is, after the organization sets its mission, identifies its
stakeholders, and defines its goals, it needs to measure the progress it is making
toward those goals. This is where KPI comes into the picture and helps the
organization to measure the progress. KPI, set by the organizations, during lean
process management enables workforce to focus on company’s Mission, Core
Value, Vision, Objective, Strategies, Strategic Initiative and Personal Objective. It
is one of the crucial factors for people development system. This will align the total
workforce of the company to follow one common goal (with the set objectives
made visible). At each stage of progress towards the goals, the employees’
performance can be measured based on KPI. Based on the measurement, the
employees’ performance can be optimized further, if the performance falls short or
if the performance is better, it can be made consistent. So, at each stage, the KPI
has its own portion of contribution towards the overall target. The accumulation of
success during each stage will reflect in the overall performance of the company
towards the set goal, and that overall performance is the cumulative performance

of the employees.

3.2 Respect for people

Respect for people in lean process management is another crucial factor in

developing the lean culture throughout organization. Respect for People in the
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sense, the employees should not be forced to participate in the lean process
management. Instead, they should be made aware of the procedures as part of the
lean process management and, importantly their views and suggestions should also
be elicited. So, considering the crucial role, the employees will play in the lean
process, they should be given ‘respect’. Making the employees’ aware, eliciting
their views and thereby respecting them will surely make them contribute optimally
to the lean process management. In order to measure the employees’
commitment, leanness level of the company and importantly the perception of
employees on lean practices, questionnaire based survey with likert-type scale can
be used. Apart from this aspect, the problem solving capabilities of employees also
can be measured by counting the number of ideas generated by an employee. As
discussed earlier, employees’ or people’s optimal contribution to the lean process
management can only make it a success and because of this undisputable fact, the

people should be respected through various ways.
3.3 Skills and knowledge

Skill and Knowledge about the lean process management is a fundamental
requirement for employees to perform effectively during the implementation of
lean process management. For example, with strong knowledge about Lean
Process Management, managers can engage the shop floor personals, leading and
guiding them to identify problems and also develop solutions that are effective and
efficient. But, when the employees fall to contribute to the lean process and also
falls short in their performance, mainly due to lack of skill and knowledge about the
process, they can be coached or mentored. In competitive environments, every
organization including public or private or MNCs or domestic, should keep on
upgrading its product and services, and importantly will implement various
effective processes including lean process, and for that, the employees have to be
upgraded first. Upgraded in the sense, noticing the shortfalls in their knowledge
and skills, they need to be given the needed training or coaching or mentoring, so
that they can fulfil the job requirements. At the end of the training period, the
employees will become equipped both skill wise and knowledge wise, particularly
about the lean process and this will aid a lot in the proper implementation of the
lean process. Because without the skills and knowledge about lean process, the
employees’ ability to focus on eliminating waste will be greatly diminished, so will

be there problem solving ability. Here also, certain assessment criteria can be used
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to measure the skill and knowledge level of employees regarding the lean process.
For example, a spider web chart with rating of 1 (beginning to introduce) to 5

(practice with excellent) can also be used.

4 Methodology

The method of data collection was by action research at kitting department at GLC.
To implement the people development system, the researcher was attached with
the pilot team throughout the study. Basically, the flowchart in figure 2 shows the
overall execution for PDS implementation. Phase | will begin by generating the
Value Stream Mapping (VSM) of current state by Value Stream Manager with the
help of Functional Manager. VSM was used to show the clear and the overall
picture of the current state and not as an assessing tool for wastages. The current
state was developed with the help of Value Stream Manager and Functional
Manager. The VSM will be created by using information such as run ratios, scrap
rates, manpower, work hours & schedules, changeover times, tool change times,
and inventory level will be keyed into PDS database. Here value added and non-
value added activities will be identified by proposing the future value stream

mapping. Wastage identified will be categorized under the QCDAC principles.

Each metric will be monitored. Independent & Dependent Variables will be
identified for monitoring purposes. Data will be collected manually, and will be
inserted into the PDS database. After information has been keyed in into the
database, graph will be generated which will become the visual indicator for
communication and discussion purpose. As an example, we take a metric of scrap
measuring mechanism. This metric will measure the scrap rate produced by the
production line. Data of scrap will be collected and graph will be generated for the
week and posted onto the PDS board. Brainstorming and problem solving activities

will take place among the employees to encounter and discuss the waste occurred.

In Phase Ill, lean metrics is linked towards the GLC Company KPI. Phase Ill lean
metric is adopted from GLC Main Customer from United States to show the
leanness level of the company in practicing lean management process.
Involvement of People in eliminating wastages at Phase Il will be used to generate
lean metrics at Phase Ill which are turned into the lean goals for the company.

Besides this, the results will also be used to benchmark the company KPI's


http://www.jiem.org�

Journal of Industrial Engineering and Management

doi:10.3926/jiem.2010.v3n3.p JIEM, 2010 — 3(3): XXX-XXX — Online ISSN: 2013-0953

Print ISSN: 2013-8423

achievements. The details of execution implementation of People Development
system is explained in following section.

TOOL USED

sGenerate Value
Stream Mapping
(VSM) of Wastages

*Phase Il data
i B representation done
— P vowt
el QCCTools
B (Histogram, tc.)

*Independent and
dependent value for
each metric
identified

Measurements :
\# V IMPROVEMENT inta PDS database
(Primary Data)

Phase ITI ‘ SECONDARY DATA

sUse Phase IT data to
input into Phase Ill
PDS database
{Secondary Data)

* Benchmark output
results with
company KPI

Figure 2. “Flow chart on methodology execution for PDS implementation”. Source:

Puvanasvaran et al. (2008)

5 Implementation results and discussion
5.1 Future State Value Stream Mapping (FSVSM)

Future state VSM have show improvement been made to reduce wastages.

Wastages such as time, transportation, and unnecessary motion have been

Lean process management implementation through enhanced problem solving capabilities 12
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reduced using continuous improvement activities. Below are the improvements

been made for the future state VSM:

Thawing to cutting process

Based on the future state VSM, figure 3, a section between thawing to cutting have
been chosen. Upon analysis, high travel time has been noticed. Initial travel time is

around 7.25min.

Thawing > Cutting

Cycle time 62 [Mins Cycle time 160 (Mins
No. of panels 2 | Unit No. of panels 2 |Unit
No. of shifts 2 Unit No. of shifts 2 |Unit
Working hrs shift | 505 |Mins I Working hrs shift | 505 |Mins
Normal break time| 75 |Mins Name Normal break time| 75 |Mins
Av. working hrs |465.8[Mins 400 | Unit Av. working hrs |465.8|Mins
No. of employer 1 |Staff No. of employer 1 |[Staff
No. of defects 0 |[Unit No. of defects 0 |Unit
No. of inspector 0 |[Unit No. of inspector 1 |Unit
No. of rework 0 |[Unit No. of rework 0 |Unit

Mach. reliability 0 % Mach. reliability 0 %

Inventory 0 |Unit
Inspection time 0 [Mins
EPE time 1440|Mins
Travel time 7.25 [Mins
Waiting time 300 |Mins

Changeover time| 0 [Mins
Setup time 0 [Mins

5s time 0 [Mins
Shift change time| 0 [Mins
Rework time 0 [Mins

Figure 3. “Travel time wastages (Thawing to Cutting)”.

To overcome the problem, a solution has been proposed which is an individual ‘A’
rack (with tire) instead of huge ‘A’ rack that holds multiple roll of prepreg, will be
build. This ‘A’ rack will be load with one roll of prepreg only. In a situation whereby
nesting process will be executed, this A rack can be moved easily towards the
machine feeder (this is possible due to the new rack is lighter that the huge ‘A’
rack that holds multiple rolls of prepreg). Another factor that cause travel time to
be so long is because prepreg rolls are “heavy”, two persons are needed to move a
roll into the machine feeder, and the huge ‘A’ rack is static, this caused operator to
walk with hand holding the prepeg. By implementing individual ‘A’ rack, loading

and unloading can be made easier since the rack can be moveable towards the
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machine feeder. Travel time has been reduced from 7.25 min to 3 min. 4.25 min of

motion waste have been removed from the VSM.

Stacking to packing process

Based on the future state VSM, Figure 4, a section between thawing to cutting has
been chosen. Upon analysis, high travel time has been noticed. Initial travel time is

around 12.25min.

Stacking Packing
Cycle time 135 [Mins Cycle time 86.5 |Mins
No. of panels 2 |[Unit No. of panels 2 |Unit
No. of shifts 2 |[Unit No. of shifts 2 Unit
Working hrs shift | 505 |Mins I Working hrs shift | 505 |Mins
Normal break time| 75 |Mins Name Normal break time| 75 |Mins
Av. working hrs |465.8|Mins X. XX |Unit Av. working hrs |465.8[Mins
No. of employer 1 |[Staff No. of employer 1 |Staff
No. of defects 0 |Unit No. of defects 0 | Unit
No. of inspector 0 [Unit No. of inspector 0 |[Unit
No. of rework 0 |Unit No. of rework 0 | Unit
Mach. reliability 0 % Mach. reliability 0 %

Inventory 0 [Unit

Inspection time | O |Mins

EPE time 15 |[Mins

Travel time 12.5[Mins
Waiting time 7.5 |Mins

Changeover time| 0 |Mins
Setup time 0 |Mins

5s time 0 |Mins
Shift change time| 0 [Mins
Rework time 0 |Mins

Figure 4. “Travel time wastages (stacking to packing)”.

To overcome this problem, a solution have been proposed which is after each
nesting process, the operator needs to walk all the way to packing area and return
again once delivery has been done. This process is done a few times. The solutions
is to allocate two trolley with inventory whereby operator can simply place the
finish nesting into the trolley and wait until the whole trolley is full with nesting

then only proceed to packing area.

Calculations N