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1. INTRODUCTION

1.1. BACKGROUND AND SIGNIFICANCE

Work engagement has been recently recognizedeasfdhe most important
challenges for management. Work engagement is etmaoyees feel positive towards
their work, find their work to be meaningful, coder their workload manageable, and have
hope about the future of their work (Attridge, 2D0%®Vork consists of three factors, the
physical component, the emotional component, aaadignitive component (Attridge).
Company performance is impacted immensely whemamament is created in which
employees are engaged in their work.

Dr. T. Doolen, a professor in the School of Megbaln Industrial, and
Manufacturing Engineering at Oregon State Univgrsibllected data from three
organizations engaged in implementing lean manufeng tools and concepts. Interviews
and observations resulted in a qualitative datéhsetdescribes employee viewpoints
during the process of adopting lean. This thedlisawalyze the data set in order to study
the potential role of work engagement to the susfaésnplementation of lean
manufacturing tools and concepts.

The motivation for this thesis topic came fronparsy and summer employment at
a silicon wafer test equipment manufacturing congparhe company was going through a
rough period and it was noticed that employee neorals down. Business was slow, the

company was in the midst of multiple rounds of f&soand overall worker attitude was
1



very negative. The researcher attended a confer@rer the summer, and employee
engagement was the subject of a seminar at themwmde. The researcher learned of the
connection between engagement and company suddes®alized that little evidence of
work engagement existed at his current companyttarglbegan further research. He set

out to answer the question: “How does engageméatereo company performance?”

1.2. RESEARCH TOPIC AND FINDINGS

Initially, it looked as though pulling engagemeiata from existing qualitative lean
implementation data would prove to be difficultf lwth an appropriate coding system it
was feasible. Drawing the correct keywords to gsggvidence of engagement was an
important step in the development of the thesishoalogy.

Also included in this thesis is a literature revi¢he specific findings of the
analysis completed, conclusions, and recommendatarfurther research. The literature
review was performed to develop a working defimtaf engagement and to determine
how signs of work engagement are best identifikad:oding system was developed to
analyze the qualitative data set for evidence gahgement.

The goal of this study was to summarize relevafarmation on work engagement,
produce a working coding system to identify evidentwork engagement, and discuss the
implications of work engagement on an organizati®he connection between lean
manufacturing and engagement is very importananbeanufacturing refers to a

technique that involves removing waste from any ufiacturing system. In order for any



company to best lean out their organization, thpleyees must care about their jobs and

the company's efforts.



2. ENGAGEMENT LITERATURE REVIEW

Many of the papers reviewed were chosen becaubeiofcoverage of measuring
and managing engagement effectively and work engageand its link to performance.
Some of the keywords used in the literature seimabded engagement, work
engagement, performance, work environment, wortucell measurement, participation,
involvement, and management. After an extensivieweof the research papers it was
determined the selected articles provide sufficieftrmation to establish a background for

this study.

2.1. INTRODUCTION

Kahn (1990) introduced the concepts of personahgegnent and disengagement.
He based his work on linking previously conceptzedi concepts to personal performance.
Since then, engagement at work has emerged aspamtant topic within employee
performance and organizational management. Knageled the subject now supports the
relationship between employee engagement and \&woi@anizational outcomes, including
those which are performance based (Simpson, 20D8ly 29% of employees, however,
are actively engaged in their jobs, 54% of emplsyee not engaged, and 17% of
employees are actively disengaged (Seijts & Crid@a3.

Personal engagement was originally defined asehawiors by which people bring

in or leave out their personal selves during walk performances (Kahn, 1992).



Employee engagement was further used to describextient to which employees are
involved with, committed to, enthusiastic, and jp@sate about their work (Macey &
Schneider, 2008). Another relevant definition afrlvengagement is when employees feel
positive emotions towards their work, find theirnkd@o be personally meaningful, consider
their workload to be manageable, and have hopetdbeduture of their work (Nelson &
Simmons, 2003). The four areas of work engagemoen¢ studied and the factors that

contribute to each are found below.

2.2.JOB DESIGN

Job design plays an important role in the engageofeamployees. Not many
companies measure engagement, but there are hatlsave been developed to do so. The
Utrecht Work Engagement Scale (UWES) measures #reses of work engagement
corresponding to themes of vigor, dedication, dmsbgption in one’s work (Attridge,
2009). Aligning tasks to interests can lead tesfattion and thus improve work
engagement. Emotional vigor was found to be esdgnimportant in explaining why
employees give effort at work. It is importantstoke an appropriate balance. Burnout
and emotional exhaustion can take place if wotkasemotionally demanding.

Three psychological conditions, meaningfulnesstyafind availability, were
found to impact an individual’s level of engagemativork (Kahn, 1990). When
employees have high levels of control, reward, @edgnition in their position they will be

more engaged (Koyuncu et al., 2006). Aligning ¢hattributes to specific positions is vital



in creating an environment that fosters engagemieot.example, if a certain task is more
difficult, those that are expected to perform ibghl receive more reward for their effort.
More generally, research indicates that jobs charaed by high job strain often can result

in poor worker productivity (Attridge, 2009).

2.3.JOB RESOURCES

Job resources refer to those physical, psycha@gocial, or organizational
aspects of the job that may reduce job demandsouRees are functional in achieving
work goals, and stimulate personal growth, learnamgl development. On the contrary,
lack of job resources have negative effects suchasased levels of burnout. Hakanen et
al. (2006) identified five job resources that irased engagement, or that, when lacking, act
as factors that increase burnout: job control, s€te information, supervisory support,
innovative climate, and social climate.

Poor job resources are directly associated withdutrand are indirectly associated
with lower levels of work engagement (Hakanen gt24106). Hakanen et al. showed that
those who are able to draw upon job resourcegdixeontrol, supervisory support, and
innovativeness may become more vigorous and dedi¢at., engaged in their work and
may feel stronger commitment). On the other handclaof important job resources to
meet the job demands may be associated with bymwiith may further undermine work

engagement and lead to lower organizational comemtr{Hakanen et al.).



A company can do many things to foster work engege. Engaged employees
are committed to an organization because the argion provides them with job
resources that not only enable them to achieve Wak goals, but that also provide
opportunities for learning, growth, and developmfdukes et al., 2001). Organizational
support can come in the form of supervisor supparsjtive appreciation, collaborative
organizational climate, innovative problem solviegiployee assistance programs,

educational/training programs, and various othepleyee services.

2.4, WORKING CONDITIONS

Working conditions refer to the conditions pertamio workers’ job environment,
such as hours of work, safety, paid holidays arwtans, rest periods, free clothing or
uniforms, possibilities of advancement, etc. (Harat al., 2003). Three aspects of
working conditions have been identified as majarses of psychological strain: disruptive
pupil behaviors, work overload, and a poor physmalk environment (Hakanen et al.).

Organizations should attempt to avoid creatingdlift job demands and stressful
working conditions. These factors are the mairmisters of employee burnout (Attridge,
2009). Removing problematic parts of job taskeptithg more ergonomic workplace
equipment, adding flexibility to work schedules piraving role clarity, improving
decision-making authority, and fostering opportesifor positive social relationships at
work are all things that can be done to improvekivgy conditions and positively affect

work engagement (Warr, 2005).



One aspect of working conditions is management spaontrol. The Gallup
Work Audit conducted a study, as found in Catheasl. (2004), which explored the
relationship of engagement and manager span ofaor§tudy results suggest that
engagement is higher when unit managers’ spanrdfalds lower. Positive increases in
work engagement were found through decreasingrfmuragers’ span of control by 30-

50%.

2.5. ORGANIZATIONAL CULTURE

Five factors have been found to be vital in contiiig to a healthy workplace
culture: supporting work-life balance, fostering@ayee growth and development,
encouraging health and safety on the job, praide@ognition, and employee
involvement/engagement (Grawitch et al., 2006)rt&de management principles can also
facilitate community-building efforts in organizaiis (Attridge, 2009). Some of these
principles include having a compelling companyatisicreating guidelines for decision
making that are based on principles and ethicerdkian on rules and punishments, and
enacting assimilation strategies for new staffred they can understand the culture of the
organization.

The climate created by company leaders plays aori@pt role in work
engagement. A negative social climate createdinvéh organization can lead to burnout
(Hakanen et al., 2006). A healthy leadership giytevides a clear vision, inspires and

motivates, offers intellectual challenges, and shoyal interest in the needs of the



workers. This style of leadership can be defiretr@ansformational leadership (Barling,
2007). Showing emotional competence with otheem@her important attribute of

leadership (Quick et al., 2007).

2.6. DEFINITIONS

Table 2.1. Constructs and definitions of work eregagnt

Construct Definition
Work Work engagement is when employees feel positivetiemotowards their
Engagement work, find their work to be personally meaningftbnsider their workload

to be manageable, and have hope about the futdheiofwork (Nelson &
Simmons, 2003). Work engagement is characterigeddor, dedication,
and absorption. Vigor is characterized by highrgp@nd mental
resilience while working. Dedication means beitrgregly involved in
one’s work and experiencing a sense of significaaothusiasm,
inspiration, pride, and challenge. Absorptionhamcterized by being
concentrated on and happily immersed in one’s WSikpson, 2008).

Burnout Burnout is a psychological syndrome expeel in response to chronic
job stress. It is characterized by emotional amgsgal exhaustion, low
involvement, and inefficacy (Maslach and LeiterQ7p

Meaningfulness Psychological meaningfulness isragpel return on investment in work
role performance.

Safety Psychological safety refers to being ableniployee oneself without fealr
of negative effects to one’s self image or statusak.

Availability Psychological availability refers tapsessing the physical, emotional, and
psychological attributes needed for investing oliés& work role.

Job Strain Psychologically demanding work couplétth Vittle opportunity to make
decisions or use personal skills

Working Working conditions refers to the conditions peritagnto workers’ job

Conditions environment, such as hours of work, safety, paladihgs and vacations,

rest periods, free clothing or uniforms, possil@itof advancement, etc.




2.7. CONCLUSION

A study conducted by Harter et al. found that fel@ments must be present for
engagement to occur within the workplace. Thesmehts include clarity of expectations
and basic materials being provided, feelings otriloution to the organization, feeling a
sense of belonging to something beyond yoursetf faeling as though there are
opportunities to discuss progress and growth (Haittal., 2003).

People that are actively engaged tend to help rtteverganization forward, while
disengaged employees undermine what their co-wsiker trying to accomplish (Seijts &
Crim, 2006). To further illustrate this dispari84% of engaged employees believe they
can positively impact the quality of their orgariaas products, compared with only 31%

of the disengaged (Seijts & Crim).
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3.METHODOLOGY

3.1. QUALITATIVE RESEARCH

Qualitative research is research that involvesyairal and interpreting text, often
resulting from interviews or observations in orttediscover meaningful patterns
descriptive of a particular phenomenon (Auerbac®ikerstein, 2003). Data that cannot
be analyzed quantitatively can usually be studiedugh observation. In order for such a
study to be successful, qualitative research metlogees must be applied. Qualitative
data is expressed in sentences, and rarely hasemwaloes attached whatsoever.

Qualitative research is commonly criticized forrigsulting non-exact data, but with
the proper techniques this subjectivity can be@ewi Because of its method, qualitative
data can be described as thick description (WoB694). Because of this, those reviewing
the results of the research are allowed the oppitytto understand the context of the
research and evaluate the interpretation of the idathemselves (Patton, 1990).

Qualitative research methods allow in-depth expionaof complex relationships
between variables that are both qualitative andhpadive (Worley, 2004). Itis more
difficult to generalize, but studying naturally acdng, ordinary events in natural settings
offers a perspective on “what real life is like” {bs & Huberman, 1994). For this
research, data was collected using three methoigsview, observation, and review of
existing company documents and publically availatiermation from the worldwide web.

The qualitative researcher must use techniqueh, asimultiple sources for data collection

11



and triangulation to increase the robustness ofdbkearch. Triangulation occurs when
multiple sources from different data collection huts support the same conclusion or, at

the least, do not contradict a conclusion (Milesl@berman, 1994).

3.2. VARIABLES

Each variable that was used in data analysis stablkeshed based on a review of
related research literature. Because a varietgsdarch has been previously conducted,
multiple definitions and contexts were found focke&ariable. In order to best apply these
variables to this study, operational definitiongevdeveloped for each variable and these
variables were used in the analysis of the data.

The four variables used in this study were johgiegob resources, working
conditions, and organizational culture. Job desgjers to the specific attributes that make
up one’s daily tasks. Job resources refer to angrpm in place at a company that may
reduce job demands, are functional in achievingkvgmrals, and stimulate personal growth,
learning, and development. Working conditionsrébethe conditions pertaining to
workers’ job environment, such as hours of worketsa paid holidays and vacations, rest
periods, free clothing or uniforms, and possilaitof advancement. Organizational culture
refers to what an organization does to support ke balance, foster employee growth
and development, encourage health and safety golihpraise and recognize

performance, and promote employee involvement/esgagt.

12



3.3. STUDY SITES

An important aspect of conducting qualitative reskeas understanding the
organizations being studied. This background mfaton is also useful if other
researchers would like to replicate the findingshef study. Three electronics
manufacturing companies participated in this stuBgch company was located in the
Pacific Northwest. The identity of the companiezswept confidential. In this study, the
companies are referred to as CompA, CompB, and Con@ontact was made with
organizational leaders and members of each cadg sities as part of a larger research
project funded by the National Science Foundatid®K) and directed by Dr. Toni Doolen,
PhD of the School of Mechanical, Industrial, andnMiacturing Engineering at Oregon
State University.

CompA features a full laboratory which offers itsstomers assistance a wide
variety of service areas, including testing, engiireg, consignment, turnkey systems,
systems integration, and rework and repair. ltdhpeesence in many different industries
including semiconductor equipment, telecommunicetjonedical instruments,
measurement instruments, aerospace, supercomparndrethers. CompA has stayed
successful through experienced employees, ongangrig programs, and streamlined
design and manufacturing processes.

CompB is a customer-driven company. It reliesrgut from its customers to
continue its success. It holds the philosophyitsatuccess comes from its experience.
CompB offers services within telecom systems, ngséind measuring instruments, medical

imaging, diagnostic products, and more. It hasdewange of connections and influence
13



within the high-tech industry, which also contribsito achievement. Benefits to
partnering with CompB are their technical resourdeployment skills, achieving a faster
time-to-market, and reduction of development risél aost.

As far as CompC is concerned the most importgrme@f a successful business is
“[kInowing your customer. Know their needs and mdkyour purpose to solve those
needs on a daily basis.” CompC has lived by thilpophy for 40 years. Their services
range from electronics engineering, design, andufia&turing, SMT prototyping support,
production test development, and production mdteremagement. CompC prides itself

on an outstanding quality record.

3.4. DATA COLLECTION AND ANALYSIS

Data collection was conducted in three phasestl@tanagement and analysis of
the resulting data was divided into two phasesasBlone consisted of formal interviews.
Phase two involved observations and unstructureaviiews with line employees, support
personnel, clerical staff, and senior managemehase three consisted of the analysis of
manufacturing production data, which provided aigasund for the research and allowed
the researcher to provide suggestions for improwemvéhin the organizations. Phase four
involved transcription of the notes. Phase fiwolaed the actual coding of the data into
its appropriate units, entering the coded datatimodatabase, and performing preliminary
analysis. Some of the data were then re-codeuktioefr refine the data into the most

meaningful unit of analysis as possible.
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3.4.1 Data Sour ces

In order to achieve triangulation data must beeotdd by different methods and/or
from different sources. For this reason, the datace and method by which the data was
collected were both tracked throughout the stueimployees who participated in the
research did so voluntarily, without any imposedsamuences or monetary compensation.
All interviews were conducted following a detailgtocol, which was approved by the
Oregon State University Institutional Review Bo@iRB). All employees were ensured of
the voluntary nature of their participation and steps taken to protect the confidentiality
of their responses. Each participating individuak assigned an identification code to
assist in triangulation and to ensure confidenyialEach employee was assigned a letter of
E or L followed by a uniqgue number. An E was usedesignate a supervisory or

managerial employee. L was used to designate @amoervisory employee.

3.4.2. Data Collection

The purpose of an interview is to allow the reskarc¢o “see into” the
interviewee’s perspective and to collect informatibat is not available through direct
observation (Patton, 1990). A structured interviswefined as a set of specific questions

(Patton). An interview protocol may resemble asfio@naire, but the verbal interview
15



format generally allows for more flexibility. Taebmost effective, the tone of the interview
should be conversational and questions should be-epded.

Researcher’s opinion must never create biasednv#ton. It is important that
interview questions be structured such that noicapbns of researcher opinions are
present (Lofland & Lofland, 1995). It is criticddat the interviewer does not try to
swayl/influence the interviewee. The interviewerstrattempt to record the data without
reservation (Patton, 1990). Influence can coméerform of body language. The
interviewer must be very careful to control reacti@r other behaviors that might project
their own viewpoints, throughout the entire study.

Two sets of formal interview questions were devetbfor this research, one for
executive or managerial personnel and one for nipersisory employees. The managerial
questions were designed to seek out informatiotherean implementation from a
strategic viewpoint. The non-supervisory questimasised on the impact of the
implementation specific to the employee’s work aaed from the employee’s view of the
transition. The interview instruments for execatpersonnel and non-supervisory
personnel are included in Appendices A and B, retspdy.

During observations, unstructured interviews atgiktplace. Unstructured
interviews and observations of employees provifi@mation about the participant in their
natural environment. An unstructured interviewa®lbn the spontaneity of the situation
and allows the interviewer to generate questiornsasof an observational situation
(Patton, 1990). The data that is gathered fromretructured interview will vary from

subject to subject as no formal framework is ircpl@Patton).

16



Observations may allow the researcher to collet that interviewees might be
unwilling to discuss during an interview (PattoA90). Speaking with a participant in a
more social setting can increase the comfort laadl thus lead to more open and honest
responses. Observations may also lead to thectioleof pertinent data that has become
so routine that the employee would not think t@wdss it in a more structured setting. One
perspective problem of observation is the conslidleramount of data that is collected,
which can lead to a problem in data analysis asduiee allocation (Patton).

Documents (consisting of letters, memos, meetimgutas, proposals, etc.), provide
a rich source of information that the researcharuse to more fully understand an
organization (Patton, 1990). Documents offer tiieaatage of being a stable data source
that can be reviewed repeatedly without worry thatdata will change (Yin, 1994). ltis
critical, however, to remember that most organaral documents were not created for the
purpose of a study and instead offer informatiaatad for a specific dissimilar purpose

(Yin).

3.4.3. Data Analysis

During interviews and observations field notes waken. These notes do not
reflect all of the content of the structured/unstmed interviews or observations. The
transcribing process allows for important contenbe added to the notes as the interviewer

remembers specific information they did not writenh. It is important to have complete

17



information, so small details may also be addedhdithe transcription process in order to
complete unfinished thoughts from the data collecphases.

Codes are commonly created from the conceptualewark, the hypothesis, or the
research questions (Miles & Huberman, 1994). buké sheer amount of data collected
over the course of the study, the analysis wasdralown into two phases. First, a
detailed analysis was done on the data to obtaaifspinformation. The detailed analysis
consisted of breaking down the data point by pfmnspecific information. One line
employee and one supervisor were chosen from eanpany at random to be analyzed.
A Microsoft Excel macro was used to select empleyeko were to be initially screened.
Only line employees were interviewed at CompB, sagervisor was not included in the
detailed analysis. Notes from the detailed ansiy&re collected and summarized by
variable. Conclusions were then drawn from thiglysis before continuing on to the next
phase.

Once the detailed analysis was concluded, a seawalysis of all the data was
conducted. The word frequency search analysisawashnique, which consisted of doing
a keyword search on each data set. Keywords wagi@ally developed from the literature
review and broken down by variable. During theadetl analysis keywords that were
believed to be relevant were added to the lisho$é to be used in the work frequency
analysis. All keywords used in this analysis carfdund in Table 3.1. Many of the
keywords are classified under multiple variabl&ébe words that were added as a result of
the detailed analysis are emboldened. This arsalyas designed to identify the relevant

information while minimizing the time needed totshirough the entire data set. Because
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the word frequency analysis was interested onbgigregate results, findings were

classified solely as either an E employee responsa L employee response.

Table 3.1 — Keywords used for search analysis

Variable

Keyword

Job Design

Task, Interest, Satisfaction, Difficufpcus,
Expectation, Meaningful, Safety, Availability, Renala,
Optimism, Burnout, ExhaustioRy epared, Variance,
Control, Stress, Performance, Benefits, Resistance,
Simple, Reduce, Efficient, Results

Resources

Support, Tired, Service, Control, Trgndpportunity,
Program, Assistanc&vent, Kickoff, |mplement,
Safety, Structure, Class, Literature, Access, I ncentive,
Information, Appropriate

Working Conditions

Environment, Flexibility, Commigation, Honesty,
Knowledge, Listen, Encouragement, Policy Involveme
Goodwill, Stress, Assistance, Accountabil®yr ucture,
Involve, Broad, Buy-in, Attitude, Results, Positive,
Initiative, Micromanage, Expectation, Discipline,

M otivation, Under standing

=)

Organizational Culture

Balance, Values, Growth, &epment, Health,
Recognition, Involvement, Engagement, Encouragemsd
Disconnect, Incentive, Positive, M otivation, Support,
Culture, Help, Career, Progress, Morale, Connect

3.5. CONCLUSION

Due to the nature of qualitative research it isassary to spend considerable time

developing the methodology to guide data collecéind analysis. Most engineering

research focuses on numbers and quantitative mesastihe author encountered a steep

learning curve when confronted with the vastlyeliéint arena of qualitative research. One
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factor that made data analysis easier was the té\@hanization that was applied to the
data in collection.

Many different data collection methods were utitizover the course of the study.
This diversity was important in ensuring the validf the findings. Case study site
information has been compiled to provide the appatg context for the remainder of the
analysis. It was found that the subject clasdificesystem played a substantial role in
organization and clarity of the data. The reseéiratings and the detailed results from the

analysis are presented in the next chapter.
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4. RESEARCH FINDINGS

The analysis of the company data revealed intaggatterns. Some of the
findings demonstrated evidence to support furtesearch. Some of the results were as
expected and some were not. The data set contaiaey segments that could be
categorized under multiple variables. Specifidewce will be provided when discussing
each variable.

In order to ensure confidentiality, each employes assigned a letter of E or L
followed by a unique number. An E was used togiede a supervisory or managerial
employee. L was used to designate a non-supeyvsoployee. E6 and L14 were
randomly chosen from CompA for the detailed analy4i5 was chosen from CompB for
the detailed analysis. E3 and L5 were chosen fLampC for the detailed analysis. Each

of the variables and findings are discussed next.

4.1. JOB DESIGN

4.1.1. Job Design Factors Found from Detailed Analysis

The E6 employee at CompA stated that only E emgleyeere able to give input
on improvement ideas and perceived problems, L eyagls “[we]re just told they will do
it.” CompA attempted to involve a cross departrattdgam representative of all employees

for new practice implementation, but usually wasswxcessful. E6 attributed most
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negative issues to job design, including not b@irepared, communicating with right
people, and not having appropriate informationdmplete a task. E6 believed hands-on
experience is the biggest thing lacking in job gesiue to the variance in each job
responsibilities. L14 showed a higher understagdirthese concepts.

L14 at CompA had good grasp of marketplace demandsmplications of
demands on job. L14 understood reasons for tasgslly considered unnecessary by other
L employees. L14 seemed to have a deep understaotisome of the aspects of the
company that were not lean and could easily beongat. L14 even went as far as
describing “funnel” effect that slows down prodoctj also known as a bottleneck. L14
believed job design of planners make it hard fentto be successful — they did not review
accounts outside of their own and thus did not khow to properly forecast due dates to
customers, creating poor performance and job stt€ssnpB offered a different
perspective.

L5 at CompB believed the company was managed paoudyrelied on L5’s and
other L employee talent to stay in operation. [dd not] feel like participating in lean”
so did not care enough to answer questions abeuitferences in L5’s job description as
a result of the lean manufacturing implementatidhis employee displayed a very low
level of care in respect to job design. The emgdsyat CompC provided more effective
responses.

E3 at CompC believed that with respect to the legslementation, jobs were not
designed around specific goals, which delayed perdéenefits and performance
increases. These factors aided in the suppohteotetan initiative and encouraged

employees to stay excited about company chang@seddgnized the importance of cross
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functional implementation teams. E3 was activ@indesign and was able to pursue own
interests when appropriate. L5 offered similasgful information.

CompC'’s L5 saw noticeable improvements from leaplé@mentation. This
resulted in the “simplification and speedinessarhe mundane tasks.” These
improvements increased job satisfaction. L5 ndt@eesistance to change in job design
from many employees, but L5 welcomed the change.

New keywords established from the detailed reviéyolo design were: prepared,
variance, control, stress, performance, beneétsstance, simple, reduce, efficient, and

results.

4.1.2. Job Design Factors Found from Word Frequency Analysis

E employees at CompA expressed a lack of follawugh when it came to new job
design recommendations, stating “they [went] atiih a vengeance at first, and then los][t]
interest as another new idea [came] along.” E eygads noticed improvements in the
layout of the facility, the work flow, and overainployee morale as a result of the lean
manufacturing implementation. A re-occurring theztnaveyed by E employees was the
difficulty of managing change in job designs. Aated by E employees, the quality team
expected more attention to detail from the opesattoan what was currently being
provided. E employees felt more control of spegibb design had been established over
the last couple years, which resulted in fasteegdaxloption to change. “When a new

practice [was] under less department control itfWearder to get the input needed.”
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Generally, machine centered projects ran intodesistance than people centered projects
when it came to trying to increase efficiency. rapdoyees stated it was hard to sell an idea
that required a change in job design as a good thihat idea came from management. E
employees, however, noted that L employees “[didl @avays have the time luxury to

look at ways to become more efficient.” This reygreted a dilemma for E employees who
looked to improve L employee’s job designs.

L employees at CompA understood that “waste rediiftvas] a goal of lean
manufacturing” and noted that efficiency in jobkimsvas crucial to company success.
When asked about running an efficient businessnpleyees expressed knowledge of the
downfalls of rework and the importance of custosaisfaction. One L employee felt
contracting with a person outside the company neayriportant in constructing job tasks.
This outside contractor would provide an unbiasedpective. L employees noticed their
input was not valued enough when it came to ma#teasions and introducing new ideas,
stating directly “management [was] not open to &dieam the floor.”

CompB cross-trained all its employees, which tegb satisfaction. One L
employee expressed that the lean implementatiorlvathated much job design-related
stress, while another stated it had brought oratiued “stress of doing something new.”
An L employee stated “[t]he tasks where we [coglel real benefits on a moment-to-
moment basis [were] more successful,” stressingnipertance of acknowledgment. L
employees expressed understanding of lean mantfagtas a way “to reduce carrying
costs and better support customer requirements.”

As a result of the lean implementation at Comp®@s joecame specifically designed

to maximize customer satisfaction. L employeesgated that initially getting employees
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to change their habits was difficult, but once lleaefits of the changes were realized
employees embraced the changes. L employees th@eadinimization of inventory,
improvement of facility layout, work flow, and comupy efficiency due to the lean
implementation. Use of operator cross-training alas believed to have helped streamline

company processes.

4.2. RESOURCES

4.2.1. Resour ce Factor s Found from Detailed Analysis

CompA’s E6 response was limited with regard to ueses. E6 simply stated that
no resources were allocated for implementation pleyees felt discounted by this lack of
support. No kickoff event, training, or futuretstaliscussion was done. The L14 interview
yielded similar results.

L14 at CompA received no lean manufacturing trajrahcompany prior to
implementation. L14 previously worked at anoth@mpany that had some training
programs in place, but other L employees at ComipAdt share this knowledge. Many L
employees felt blind going into implementation ahd not feel the efforts were having
positive effects. A lean training program would/@deen very helpful. L14 stressed the
importance of proper training programs throughatgrview. L14 stated that the only

defined resource was engineering support. Untegas needed to do the work or
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considered required for safety purposes, little @las provided by company. From the
initial analysis of L5 at CompB, CompB appearedlso lack structured resources.

L5 at CompB L5 stated that no lean training wayjoled whatsoever prior to
implementation. This led to L5 not knowing wherpiementation actually began. As
noted by the interviewer, this seemed to contrgabgular belief by other L employees.
Other L employees interviewed stated there wasssa@onducted which was very helpful
in going over the basics of lean and CompB’s |eaplémentation strategy. This
disconnect between L5’s view and that of other Ipkyees suggested that L5 might be
disengaged. L5 believed that there were neverogpiate training programs for any new
processes. L5 declared no appropriate systemsiwgtace to adequately support L5. For
example, when a problem with a product was encoedte5 was reprimanded by
engineering for not following procedure, but wasttled by operators when procedure
was followed. CompB implemented an operator ofwkek award which increased morale
and made individuals aware of when their actiongdown on inventory and operational
costs. The detailed analysis of CompC providedeerpositive view of the lean
implementation.

E3 at CompC stated that before lean implementatiocess was given to literature
on lean manufacturing and a class was offered tovgo the basics of lean manufacturing.
E3 believed that the lean implementation team ntiagieselves very approachable to
anyone who had questions. The company offered@mtive program to those that
became heavily involved with the lean implementati®esults from L5 at CompC

appeared similar.
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CompC'’s L5 stated that not all employees attenbeddan training first-hand, but
those who did brought back information and matsiialshare with others who did not
attend training. A more extensive training prograould have been helpful in explaining
some of the changes that the lean manufacturingeimgntation would result in and
benefits from those changes. L5 understood thepaowis hesitation in conducting
company-wide training and believed the strategyctirapany chose was effective in
relaying appropriate information.

New keywords established from the detailed reviévesources were: event,
kickoff, implement, safety, structure, class, hterre, access, incentive, information, and

appropriate.

4.2.2. Resour ce Factors Found from Word Frequency Analysis

E employees at CompA reflected on the importarideaming programs in case
they chose to leave the company, but felt therensaga whole lot of internal training.
Limited off-site seminars had been offered in thstgor E employees.

Some L employees at CompA expressed that ustnalgrly training device was a
document that discussed a new idea, a new goataaget dates. After reading these
documents L employees were expected to have aeptirdinderstanding of the new
processes. L employees felt, however, that safaitying was always provided, but
because of a limited training budget, most othepsut systems were cut. On the contrary,

a limited number of L employees stated they attdreggninars, attended night classes,
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attended internal education programs, been givekdto read, and felt supported by the
training offered by the company.

An L employee at CompB noted that training sessibrainstorming, and group
discussions were offered in preparation for the ieglementation. Another employee
stated a lean committee was formed which had daeotss to an abundance of materials
and was always open to answer any questions anpgegohad. The general consensus
among L employees was that ample training sessindsnformation were made available
prior to lean implementation. The material manadged to ensure that all employees be
impacted by a new process be involved in the pegjer and support system of the
process. L employees mentioned, however, it whakte been helpful to have been
involved earlier in the process.

One E employee at CompC stated that the traimapexisted was only available to
management and the “trickle down” affect was rebador the passing on of information.
On the contrary, another E employee stated that@®mgs were sent offsite for kaizen
events training and the company hosted one leanrigaevent. The management was
“very supportive in making training available to gloyees.” Cross training was utilized as
a “better use of downtime for training and utilipat”

L employees at CompC did not attend training @assThe general thought was
that taking classes would have been unnecessamebml on information from

management and shift leads was sufficient.
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4.3. WORKING CONDITIONS

4.3.1. Working Condition Factors Found from Detailed Analysis

E6 at CompA stated that efficiency was not theidg\worce of change. Internal
competition was. EG6 believed that engineeringngted to get line employees more
involved. E6 saw noticeable benefits in L emplaygem such efforts. E6 deemed this
non-measurable attribute as “goodwill.” Dissinmijal14 offered extensive information
on working conditions.

CompA’s L14 felt the company did a good job witexibility with their role in the
company. L14 enjoyed having such a broad job gagmm. There was no formal schedule
established when implementing a new idea or practid4 deemed poor planning as “the
frustration in today’s marketplace.” L14 knew tirabrder for a practice to have been
successful it must have had “buy-in” from all emy@es involved in practice. L14 stated
the importance of disciplined attitude when it caamenprovement efforts and initiative
results. L14 stressed the need for managementtueage ways to foster efficiency in
company working conditions. L14 felt open commati@n, proper tooling, and a positive
emotional tone were all vital in success. Ll4estahat all three of these attributes were
present in the lean implementation, which improresiilts. L14 believed there was too
much micromanaging going on and that employeeseatktxtake a greater initiative in
order to eliminate the need to be monitored alMg through a process. There was no

tool at Comp A to appropriately schedule due datds communicate progress of an
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order. The lack of this tool resulted in lack ohzmunication to customers about order
progress and whether or not an order would bedfiie a targeted due date. L5 at CompB
had a differing perspective.

L5 at CompB stated the Comp B was not flexible laad too high of expectations
of L employees, which led to a disconnect betweamd. E employees. L5 believed that
no communication existed and lean tools were implaed with no warning or
explanation of their purpose. In L5’s eyes thiklaf communication extended to all new
programs the company instituted. L5 blamed théuifa of lean” to a lack of
communication about the implementation. The ihdizalysis of CompC yielded more
optimistic results.

E3 at CompC stated that there was a perceivedrtigod between data collection
and measurement. Making this connection would theesn helpful in improving
communication flow between different areas of tampany. E3 stated that programs
worked better when they were focused more on adability and less on self-supervision.
E3 stressed the importance of honesty in commuaicaetween E and L employees in
order to most accurately gauge effects of leanemgeintation. L5 at CompC expressed
similar feelings.

CompC’s L5 noticed communication in inventory pregeould be more efficient,
which would have resulted in a better inventory aggament and decreased downtime, thus
increasing productivity and morale. L5 noted “bethanagement engagement with the
floor” as a perceived benefit of the lean manufang: L5 expressed that “on the floor”
there was a positive feeling towards managementalthee level of understanding the L

workers had of the decisions management made.
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New keywords established from the detailed reviewarking conditions were:
structure, involve, broad, buy-in, attitude, resyftositive, initiative, micromanage,

expectation, discipline, motivation, and undersiagd

4.3.2. Working Condition Factors Found from Word Frequency Analysis

A CompA E employee noted the effectiveness offllaé structure” of a specific
department within the company. “Because [the dagdional structure was] so flat,
everyone wore multiple hats. There was more inMolent, and they were much more
successful.” Many other E employees noted thattihwere more successful practices
when there was more organization-wide buy in ardlirement. Company-wide buy-in
was very important. E employees noted the impeodanf stopping a problem or negative
attitude immediately and controlling the negatiffecs felt by other parts of the company.

CompA L employees noted the importance of beinglile and accepting changes
in working conditions. L employees stated that ttukyoffs “people [were] tired and
disenchanted, which affect[ed] productivity.” Akaof discipline in the working
environment caused a lack of buy-in from L emplaydeemployees noted the
improvements of worker environment due to the laydanges brought on by the lean
implementation.

L employees at CompB understood the improvemeseteféan had on conditions.
Lean has been met with supportive attitudes. difiers heavily from initial findings from

the detailed analysis, and will be discussed furti®e electronic suggestion box was used
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to foster new ideas throughout company. The pragras used extensively for a few
months and then forgotten. Similar to many L erge@accounts, one directly stated that
the lean implementation allowed employees at ComogBuild strong teams in a friendlier
environment.”

CompC E employees noticed an increase in emplioyeeest in what the company
did as a result of the lean implementation. Comicaiion was constantly stated to be a
benefit of the lean implementation for E employeAscountability was improved with the
implementation of a kanban system. The kanbamsystas successful because it did not
rely on self-discipline. Employees utilized it redvecause they were reprimanded if they
did not.

CompC L employees recognized that meaningful faekilboops were created over
the course of the lean implementation. L employggseciated the lean implementation as
it allowed them to bring a radio to listen to mygjave them more control over their own
space, and gave them a greater sense in prideimatbrk area. All of these factors went
into the overall improvement of employee workingnditions. One L employee identified
these benefits from the lean implementation: “[gittoin people, greater sense of pride,
and learning of cooperation.” An L employee spealfy identified “better feeling of

management engagement with the floor” as a res$titedmplementation.
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4.4. ORGANIZATIONAL CULTURE

4.4.1. Organizational Culture Factors Found from Detailed Analysis

CompA tried implementing a program to get inputirall employees at the
company. The company set up collection systenas iattempt to gain information from
all aspects of the company. The program lastedtabcee weeks before the action team
became too busy to respond to items submittedwdtfied to see more closure on
improvement projects so that contributing employamdd have gotten the recognition
they deserved. L14 expressed more enthusiastittgesu

L14 at CompA attributed lab successes to “the Stdff4 had a very positive
attitude towards the culture of CompA. L14 looketively for ways to improve the
company, but mentioned it had recently become gpaoiyrwide policy to encourage such
initiative. L14 believed that the entire team weasouraged to look for improvements
within company. L14 stated that the company calinas changing in a positive way in
regards to the importance of hitting target dagtdath for customers. L14 felt it was the
general consensus of the L employees that theasidesre supported. If E employees
believed something was a good idea management actied L14 noted that management
did have a history of not realizing that personadd come first for employees. According
to L14 “management must realize the importanceakwvife balance.” As previously

noted, L5 at CompB had a much more negative outlook
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CompB’s L5 had a very negative view of companywalt L5 had been in same
position for a long time, and had not progresseithéir career. Due to this and other
factors, L5 displayed an obvious lack of involvermnand engagement. L5 believed the
company did nothing right and “relie[d] on L5’sdal to stay in business.” L5 was asked a
specific question about lean manufacturing andareded with an abundance of unrelated
information about the poorness of the companyothing else, L5 agreed to take part in
the interview to vent their frustration with thengpany. CompC interviewees expressed
more positive results.

CompC'’s E3 believed that the company had a custdnngn culture which drove
change in the organization. Senior managementueaged pride in work and constant
improvement. Many employees were very excited alsaun implementation efforts,
which resulted in “improved morale” and involveme@ompC’s L5’s results were
similarly encouraging.

L5 at CompC believed the company culture encouragedyone to become
involved in the implementation. L5 noted increasaalvement in L employees due to
connection with management during lean implemeortati

New keywords established from the detailed reviéwarganizational culture were:
disconnect, incentive, positive, motivation, suppoulture, help, career, progress, morale,

and connect.
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4.4.2. Organizational Culture Factors Found from Word Frequency

Analysis

E employees at CompA noted that the company uskedtem-up” management
system, and upper management only got involveiey heeded to. The style fostered new
ideas and involvement throughout company. Anohemployee noted an “idea work[ed]
great when it ha[d] top management support, bul oot otherwise.” E employees
blamed lack of structure in improvement effortsthgir downfall.” An E employee
negatively noted that there were two separatendistiultures within the company — the
salaried and the floor. New ideas were fosterdtiwithe salaried population, but those on
the floor were just told what to do.

L employees at CompA noticed a lack of performamcegnition. One employee
“generated their own performance requirements™waodld keep track of them internally
as a source of personal pride. Another went aagdo say no recognition was given and
employees are “taken for granted.” It was widedyed by both E and L employees that no
incentive program was installed during the leanlengentations. Such a program would
have raised involvement, increased performancdtsesind increased employee morale.

As recognized by an L employee, many differentkaites were monitored to
determine employee performance at CompB. Amonatingdutes monitored were quality,
attendance, and availability. Continuous improgatiteams were established at CompB,
which did a great deal to improve the company caltiVhen on the team, L employees

felt more valued and were more open to sharing teas (“It [was] neat to be in a room
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and actually have people listen to you. On therftbere [was] more of a hierarchy — the
engineers/techs just brush off what you [said] beeayou [were] just an operator. In the
room everyone [was] treated as an equal.”). A waditbn program was set up for L
employees at CompB. It had employees aware ohtove costs by implementing an
“Operator of the Week” award. “Mandatory fun” et® such as required bowling,
offered each quarter “[kept] morale up and [kept] in the team.”

CompC had recently restructured their organizagoving more freedom to shift
leads (i.e. conducting performance reviews, vanaaheduling, department prioritizing,
etc.). Implementation had fostered a more opatiogiship between management and
operators. Management was more willing to listeare open in communication, and
easier to approach and discuss improvement iddhs Wicentive-based pay was offered as
a bonus for line workers who patrticipated in lefforés. There were multiple L employee

accounts of morale improvement as a result oféha Implementation.
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5. CONCLUSION

The conclusions drawn from the research findingtiee are summarized next. As
a result of this study, there was evidence thahgement did lead to more success at work.
Evidence of engagement was more obvious in soméogegds interviews than in others.

It was also found that disengaged employees exdilmititward signs of disengagement and

possessed a negative attitude towards employmeetnieral.

Table 5.1 summarizes the evidence related to emgeawgt from each analysis. The

table is broken down by each component of engagerogrcompany, and by employee

type. As previously discussed, no E employeesoatB were interviewed. Evidence of

engagement was found in all three organizationate® to each of the factors, and was

noted by both E and L employees. The challengedhatross companies and employee

types was in converting individual engagement tmgany-wide engagement.

Table 5.1. Evidence of engagement

Detailed Analysis Word Frequency Analys

CompA| CompB| Comp(d CompA | CompB| CompC

Job Design E Employees - X X - X
L Employees X X X X X

Resources E Employees - X - X

L Employees X X X

Working E Employees X - X X - X
Conditions | L Employees X X X X X
Organizational| E Employees - X - X
Culture L Employees X X X X
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5.1. CONCLUSIONS FROM RESEARCH FINDINGS

A dilemma was uncovered at CompA. E employeestified that it was difficult
for L employees to adopt changes in their job winstructed to do so by management.
But, L employees were not given sufficient timectane up with improvement ideas
themselves. In this situation, a compromise magselched in order to effectively
implement improvements. One potential solution \ddae to create a team consisting of
both E and L employees. This would give manageraafiance to implement policies
while allowing E employees to be engaged in thegss and take ownership of the results.

Lack of proper training programs was the subjéchoch displeasure at CompA.
Most employees felt the company did not invest ghoeffort in preparing employees for
and supporting employees during new concept imphkatien. The lean implementation
was no different and signs of disengagement weent/in the detailed analysis of both
the E employee and the L employee. Employees aipBo however, were very happy
with the training programs at their company andaggtbsigns of higher job satisfaction
because of the training. CompB cross-trainedskmployees, which improved job
satisfaction. Cross training allowed balancingwiployees to alleviate bottlenecks.

L5 was the representative randomly chosen from gBfor the detailed analysis.
L5 constantly responded negatively to all questasieed during the interview. The word
frequency analysis, however, of CompB did not yaatg further evidence to support any
of L5’s claims. This was a large disparity. Lated that lean was “already failing.” It
was determined L5’s insights were not reflectivehaf entire population. For example, the

working conditions word frequency analysis found ttverall morale was improved,
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communication was enhanced, and a “friendlier emvitent” was built through the lean
implementation; whereas L5 felt there was no conmipation present in the company, and
no support system was in place over the coursieeoiniplementation.

It was determined that L5 at CompB was a primeargta of a disengaged
employee. Randomly selecting to conduct the datahalysis on L5 was beneficial to this
study. Obtaining specific results from a disengbg@mployee allowed the researcher to
easily compare and contrast that employee’s viemtpoith the rest of the L employees.

After the word frequency analysis it was cleat theamployees at CompC would
have benefited from a more structured training @oy These employees relied on
instruction from management in all aspects of liegplementation. This reliance resulted
in missed opportunities for improvement and lovestels of engagement. When
employees never take initiative to implement tlogin ideas their jobs become stagnant
and disengagement sets in.

CompC lacked an adequate performance recognitmgrgm. Such a program
would have raised involvement, increased performaasults, and increased employee
morale.

Results from cross-training were always positi$@ecific accounts of cross-
training led to improvements in efficiency, jobistdction, work flow, downtime
utilization, and ultimately engagement. Crossrirag employees was a cheap and
effective way to improve company performance on yrfaonts and should be further
utilized.

All three organizations found communication toveey important. Disconnect in

communication led to missed target dates, custaispteasure, and inefficient flow of
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company processes. The implementation of leanthagyht to improve communication,
which translated to increased levels of work engeagd.

Idea contribution systems proved to be an easyfaray employees to contribute
ideas. Comment collection systems, however, redemixed results from employees at
the companies in this study. This was not dueléxlaof ideas contribution by L
employees; it was due to lack of action taken bypagament. Setting up an effective
system would allow for process improvement, incedgeb satisfaction, and heightened

engagement.

5.2. FUTURE WORK

A lack of work engagement is not limited to em@ey in the United States —itis a
worldwide problem. A study performed in 2005 fouhdt overall, 24% of employee’s
worldwide were disengaged, 62% of employees werdemadely engaged, and only 14% of
employees were considered to be highly engagediiSat110). Other findings of this
study showed a wide range between geographic regicime percentage of their
workforce who were highly engaged, with Mexico (408ad Brazil (31%) being on the
high end, the United States (21%) and Canada (7% middle, and Europe (11%) and
Asia (7%) at the low end (Attridge, 2009). The i@dnge in engagement level across
countries suggests that examining cross-cultufdrénces in work engagement is an

opportunity for further research.
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APPENDIX A: INTERVIEW GUIDE, EXECUTIVE (E) PERSONNEL

Position:
Company:
Interviewer:
Date:

Start time:
End time:

Introductory Comments
* Thank you for making the time for this interview.
» Thepurpose of the interview is tabtain your views on a number of questions
related to lean manufacturing practicesin your organization.
* Anything you say is confidential — nothing will bed back to any individual
names.
* Provide participant with an estimate of the timedmplete the interview.

1. When did your company first start focusing on beic@mmore efficient? When did actual
implementation of more efficient practices firsrs?

2. Did you begin the manufacturing improvement campaigmpany-wide or did you
implement gradually by area? If the campaign wgdemented gradually, can you give a
schedule of implementation by area or departmewtat percent of your organization has
participated in improvement efforts to date (byduction line/cell)?

3. What percent of your workforce has participatethise efforts? (Does everyone in an
area become involved or is the focus more on paoapervisory roles?)

4. Who leads the manufacturing improvement effortgaar company? (A dedicated
department, HR, a member of management, etc.?)

5. If a department has been created to lead thesevwamrent efforts, what is the make-up of
the team? (HR personnel, people from all arease€tbmpany, IEs, MEs, etc.?)
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10.

11.

12.

13.

14.

15.

How do the personnel leading these improvementtsffearn about efficient/lean
practices? (Formal training, reading, etc.?)

How has the concept of implementing manufactunmgrovement practices been
introduced to the company? (Mandatory participatiaiuntary, incentives, etc.?)

What are the resources available for implementang practices? (Budget? Facilitation?
Training?)

What have typically been the catalysts for chargjerthining the need for new practices?
(Customer-driven? Competition-driven? Etc.)

Does the company have particular goals it is warkowards with the implementation of
these practices? (Such as set-up reduction? \hahietion?)

What types of performance measures are typicaifjetad when implementing a new idea
or practice?

What is the typical format for rolling out a newaptice and how long is spent in each
portion of the roll out? (e.g., kick-off? TrainidgAnalysis? Designing future state?)

How many people are typically involved in an impkartation effort?

What is the composition of various teams involuethie implementation of a new
practice? (Everyone, managers, line, clerical?gtc.

What are some of the practices implemented somfgour company?
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16.

17.

18.

19.

20.

21.

22.

23.

Have certain practices been more successful thersit Do you have a feel as to why
some practices performed better than others? Heafhp

Have certain practices not performed as expectegé@s, do you know why the practice
didn’t succeed in your area?

Have you discontinued any practices that were implged for but were not mentioned
above? If yes, why were the practices discontifiued

What types of objective/measurable benefits/re$alte you achieved with the practices
implemented to date?

What types of non-measurable benefits have yoizezhhs a result of implementing these
practices?

To what extent are practices related to manufagjumprovement viewed as a success in
your organization?

What are some of the positive or negative issuevjqusly not mentioned, that you have
experienced in the implementation of new practices?

Do you have any practices scheduled for implemiemtat If yes, what do you hope to
achieve with these practices?
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APPENDIX B: INTERVIEW GUIDE, LINE (L) PERSONNEL

Position:
Company:
Interviewer:
Date:

Start time:
End time:

Introductory Comments
* Thank you for making the time for this interview.
* Thepurpose of the interview is tabtain your views on a number of questions
related to lean manufacturing practicesin your organization.
* Anything you say is confidential — nothing will bed back to any individual
names.
* Provide participant with an estimate of the timedmplete the interview.

1. When did your area first start focusing on manufasy improvement? When did
implementation of these practices first begin?

2. Have you received any kind of training for thede®$ or in implementing these practices?
If yes, what kind of training did you receive?

3. What is your understanding as to why it is necgstabe an efficient business?
(customer-driven? Competition-driven? Etc.)

4. Has your area had any particular goals in mind whgrementing a new idea or practice?
(Such as set-up reduction? Waste reduction?)

5. What types of performance measures are typicaijetad when implementing a new
practice?

6. What are the resources available for implementey ieas or practices? (Budget?
Facilitation? Training?)
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10.

11.

12.

13.

14.

15.

16.

When implementing a new idea or practice, does gwoea follow a formal schedule, and if
so, how does it usually look? (e.qg., kick-off?aifiing? Formal training, Training by other
team members, Analysis? Designing future staté@®y long do you spend on each
portion of the schedule?

How many team members are actively involved in rfacturing improvements in your
area?

What is the composition of your team when implenmgna new idea or practice?

What are some of the things you have implementedtempted to implement in your
area?

Have certain ideas or practices related to impyiour manufacturing operations been
more successful than others? Do you have a fdelvaky some performed better than
others?

Have certain practices not performed as expectegés, do you know why the practice
didn’t succeed in your area?

Have you discontinued any practices implementedhiisake of manufacturing
improvements that were not mentioned above? Ifwhyg were the practices
discontinued?

What objective/measurable results did you actuadhieve with the implementation of
each practice?

What types of non-measurable benefits have yoizestd

To what extent are these new practices viewedsas@ess in your area?
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17. To what extent are these practices viewed as &ssi@c your company?

18. What are some of the positive or negative issuepmiously mentioned that you have
experienced when implementing new ideas or pra&ice

19. Do you have any additional improvement practicéedaled for implementation? If yes,
what does the team hope to achieve with these naetiges?
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