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Abstract

The purpose of the study was to investigate empgloperceptions during a lean transformatiofhe
combination of case study and survey methodologesused to define elements influencing the peeckigan
success of shop floor employees. According to dadirfigs, belief, commitment, work method and
communication all have a considerable direct impactvorkers’ perceptions of lean success. Howethesiy
effects are very different based on the scope aadsfof changes that is influenced by process cteistics.
Perceptions regarding successful lean transformaliiming a moderate reorganisation of the companmglsling
plant, where mainly males work, are affected only dbmmitment and work method, whereas the deep

reorganisation of the sewing plant (populated byndale employees) is only influenced by belief and
communication.

Keywords:lean transformation; worker perceptions; genderkvemvironment
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1. Introduction

The fierce competition in the automotive industyces companies at all levels of the supply
chain to seek more effective operations. Recenadks: have proven with certainty that the
best "path” to pursue is Toyota’s lean strategyarL@roduction, first described in detail by

Womack, Jones and Roos (1990) in their revolutiphaok, “The Machine that Changed the
World”, has its roots in the Toyota Production 8yst(TPS) (Ohno, 1988). Today, lean

manufacturing is a complex system that extendsutiirout a company and beyond its
borders (Hines et al., 2004; Matsui, 2007; Warneamke Hiser, 1995; Womack and Jones,
2003). Lean production is standard in the glob&émetive industry and is gaining ground in

other manufacturing sectors (Abdulmalek and Rajgop@07; Panizzolo, 1998) and even

service industries (Womack and Jones, 2003).

Achieving lean production is a long and practicatlynstant process during which the
participants must continuously manage (KarlssonAndtrom, 1996) and undergo changes.
Its implementation is accompanied by radical chanigem the beginning. These changes
have a remarkable impact on performance (e.g., limad, quality) and also substantially
affect stakeholders (e.g., managers, workers) (W&n& al., 1990). Assessments of the
success of change processes (i.e., lean implenmmtatre usually restricted to measuring
operational and financial performance. What empdgsyactually perceive, think and feel
about lean implementation, the human aspect, ltasvex less attention.

In this paper, we explore ‘soft’ building blocks.de commitment, belief) of successful
lean implementation on the shop floor level. Toed®ine how things happen in real
company settings and to provide a genuine explamati contingency factors, decisions and
behaviors, we used a combined methodology includingase study and a survey at a
Hungarian-owned automotive parts suppli®ur objective is to determinehich factors
make workers feel that lean transformation was essful in order to reveal the building
blocks of successful lean transformations

The remainder of the paper is organised as folldmvsection 2, we present our review of
the literature on lean and similar organisatiomah$formation processes, focusing on the
major inner stakeholders. In sections 3 and 4,dhse company is introduced, and the
research methodology is explained. In section 5pperationalise our model, and in section
6, we analyse the empirical data. The paper clesds some discussion, limitations and
conclusions.

2. Literature review
Most of the radical organisational and culturalnamounds fail or show limited positive
progress (Kotter, 1995). Lean transformation exgrexes work in accordance with Kotter’s
conclusions. Despite the large number of firms ragety of industries attempting to pursue
lean production, only a few achieve the expectesulte (Bhasin and Burcher, 2006;
Koenigsaecker, 2005; LEI, 2004). One key reasdhdause of the ‘set of practices’ approach
to lean manufacturing (Browning and Heath, 200#)eathan the integrated socio-technical
system view (Macduffie, 1995; Shah and Ward, 2000day, the evolving lean concept
highlights the underlying philosophy, including theiman factor and its role in the
implementation and “perfection” phases (Hines gt28l04; Koenigsaecker, 2005).
Awareness regarding the importance of managing @epbk during lean conversion is not
new, as the following sentence from 1991 revealge ‘know very little about the causes of
implementation problems, but the evidence seemmsggest that human resource issues often
are their root (Huber and Brown, 1991, p.156). However, the \rasjority of the empirical
work does not focus on the transition processfjtespecially not from workers’ perspective.
Researchers have instead enriched “general” kngeled this topic, including the use of



human resource practices in a lean environmentz@:0t1996; Macduffie, 1995), the
performance effects of human resources managenrawctiges in advanced production
settings (Ahmad et al., 2003; Birdi et al., 2008it€rson et al., 2003), and studies of issues
such as critical success factors in kaizen (Fatisl., 2009) or in cellular manufacturing
(Hyer et al., 1999).

There are several studies (and many anecdotal esyorabout successful lean
transformations (Yauch and Steudel, 2002; Vernal#665). All of them emphasise soft
issues and overlap with Kotter's (1995) seminal kvétowever, the number of publications
investigating lean implementation (or similar iattves like cellular manufacturing) on the
shop floor level is very limited (Olorunniwo and €d2002; Yauch and Steudel, 2002). Even
fewer studies consider workers’ feelings and perorep (Brown and Mitchell, 1992; Shafer
et al., 1995), and none of them considers employeebng of success, which we think are
crucial to successful lean implementation.

If we seek to identify the factors influencing doyees’ perceptions of successful lean
transitions, we must understand the new shop fleork environment and how lean
manufacturing changes workers’ everyday lives (ZThen we review the external (2.2) and
internal (2.3.) factors that most likely shape vtk perceptions during the conversion
process. We argue that external factors are linketthe change process and to changes in
structural and infrastructural work environmentsl aefer to the internal factors as intrinsic
componentskinally, we consider important contextual elemé@td).

2.1. Lean production at the shop floor level

What really changes at the shop floor level widnlenanufacturing? People must be able to
perform multiple tasks on the production line topde flexibility for the plant and ensure a
balanced load for everyone. They may have to hamdke than one machine simultaneously,
and they are frequently rotated among work-statibtmaddition to being asked to multitask,
workers usually also become responsible for bagsim@nance activities, including tidying
up and cleaning their workplace (5S). These l|a#tetivities are already part of heavy
standardisation, a key feature of lean managenSpdar and Bowen, 1999). Standardisation
reduces work autonomy, can increase monotony, andr@ing to some authors, leads to
unlimited performance demands and stressful wohles€ are typical arguments against lean
production (Berggren, 1993; Landsbergis et al.,91®korstad, 1994; Mehri, 2006). Work
methods and worker motions are usually very rigid eoutine-based, which in itself can lead
to a lower need for professional skills and thuidkuoe the level of satisfaction among workers
(Newsome, 2003).

However, there is another level of change involvel@an production: workers have more
freedom in dividing their work within their groupnd they become responsible for the level
of quality that they provide, for improvements imat regard, and for other work-related
issues. This higher-level individual and group oespbility is supported by faster and more
understandable information feedback, and peopldramed on how to cope with problems
and manage their group activities. This second grauchanges, which rely on people as
thinking humans instead of considering them as ¢ty hands”, can develop intrinsic
motivation and commitment in workers (de TrevilledaAntonakis, 2006). Womack et al.
also write that lean productioh...provides more challenging and fulfilling work for
employees at every level, from factory to the headqrs’ (Womack et. al., 1990, p. 225).

2.2 External factors shaping perceptions at thepsthaor level
We consider the organisational climate (Shadurl.et1899) that is the factors, impacts,
impressions that shape employee perceptions asekt&hese influences will form the basis



of internal, intrinsic values that leads employeelihgs, attitudes and reactions. We divide
our discussion into these two parts.

As we mentioned earlier, lean manufacturing hasmsiderable effect on blue-collar
labour. One of the most obvious changes is theduoiction of a wide range of new principles
and methods that radically reshape operationsqtaskes) at the shop floor level. Thew
working methodsnecessarily affect worker perceptions. Becauselmmps are usually
concerned with their own tasks and “direct” workvieonment (e.g., materials handling,
linked operations in the cell, the shop level),ceptions regarding the success or failure of
lean manufacturing from workers’ point of view caa derived largely via employees’ own
experience. However, these perceptions can alsaghéy changed by communication.

Kotter (1995) regardsommunicationas a key element of successful organisational
renewal. In his organisation transformation motegders should use every vehicle possible
to communicate, e.g., vision, strategy, and resultdo and Ehie (1996) identify 18
determinants of critical success for advanced namufing technology (AM)
implementations. Among others, communication affébe expected tangible and intangible
benefits of the conversion significantly and pesily. Tracey and Flinchbaugh (2006) also
underline the significance of organisational comioation in lean conversion, as did
Linstead et al. (2005) when they concluded thafj¢b the best out of the staff, managers
needed to communicate with rather than dictatbeo subordinates.

Thus, the method and content of work and commupicahust be considered when we
look for determinants of worker perceptions.

2.3. Internal factors shaping perceptions at thepsHoor level
Before any radical changes occur, the managementiclalso secure theommitmentof
employees through positive belief and trust indhange process.

Mowday et al. (1982) defineommitmentas ‘the relative strength of an individual's
identification with and involvement in a particularganisatiori (cited in Nijhof et al., 1998,

p. 243; Lee and Gao, 2005, p. 377). The authorardegrganisational characteristics as the
most influential factor in developing commitmentamighlight the weight of decentralisation
and participation in decision-making (Nijhof et,a998). Iverson (1996) studies employee
acceptance of organisational change and suggedtsdmmitment should be considered as a
main determinant, and a mediator of factors in pihecess. Shadur et al. (1995) study
predictors of employee approval of lean productod find that commitment to the company
is one important element. Total quality managen{&@M) programs also show thathée
commitment of employees to the goals of the orgaaisis a critical component of any total
quality programi (Jackson, 2004, p. 714). Zairi (2002) reinfortleese findings and argues
that employee commitment serves as the basis &aisable TQM systems.

Beyond commitment,belief can considerably affect perceptions regarding gban
Armenakis et al. (2007) suggest that recipientdieke (e.g., in the need for change, in the
appropriate corrective action, in the change agamj influence the success of organisational
change initiatives. They suggest thheliefis an opinion or a conviction about the truth of
something that may not be readily obvious or sulfgsystematic verificatiSn/Armenakis
et al., 2007 p. 438). Vasilash (2000) adds thaatgreimprovements are feasible if more
people believe in the philosophy. Additionally, Blslo and Ehie (1996) note, if one’s
employees have a great deal of faith in changepanckive it to be in their best interest, many
of the potential benefits can easily be realised.

According to the literature, there are relevarkdiamong the external and internal factors
through which the former facilitate the latter. Fesample, de Treville and Antonakis (2006)

2 AMT includes manufacturing and information tectowis, just-in-time (JIT), cellular manufacturingda
computer-aided design and manufacturing, autonsitedge and so on.



find that work methodscan strengthen worker identification and involvemeparticularly
commitment. Ng et al. (2006) study management comation and conclude that
organisation-related information distributed to émypes about changes in organisational
policies, procedures, employee and group succesk,other similar matters is positively
related to organisational commitment. Deming (198Bp emphasises the importance of
organisationalcommunication suggesting thatwhen employees are knowledgeable about
workplace processes that concern them and theynamdved in the decision-making process
relevant to their work, then both the organisatend the individual benefi{Quinn, 2001, p.
38).

2.4. Contextual factors of the change process ap sloor level

As we can see, workers’ perceptions regarding foamstional success depend highly on
their commitment and beliefs, and the proper comipation and changes to work
environments are each fundamental. However, onaldhalso take further social and
contextual factors into consideration. In the faliog paragraphs we highlight the most
important factors. We emphasize the findings ofdgemnelated studies because of the sharp
segregation of genders in the company (mainly memelding and mainly women in sewing,
see Section 4 and Table 2).

Gender can have a significant impact on the chargeess. Gender segregation and
stereotypical gender coding of workplaces takesgpla many companies resulting in typical
male and female jobs. At the point of recruitméns ialready decided what gender and what
gender values the company is looking for (Acker &ath Houten, 1974). In these so called
gendered organisations the usually “unskilled” olabintense production areas, where new
production methods (e.g., lean production, TQMt-jagime) can bring the most advantages,
are dominated mostly by female workers who are thsigroportionately affected by changes
(Newsome, 2004). Taylor (2006) draws a similar éasion and emphasises the importance
of work environmentHe explains work intensification and flexibiligs a result of women’s
subordinated position within the labour procesg, Japanese management techniques (e.g.,
lean tools). Gender hierarchy is also typical imdgred organisations: leaders are almost
exclusively males and females are less able toeptegreater control than males (partly
because of the paternalistic nature of their m@hethip with male leaders (Acker, 1990), and
partly because it is more difficult for them todianother job due to their lower skills), which
leads to much more rigid processes and controhgir tcase, whereas males enjoy more
freedom. Abrahamsson (2001), focusing on strategganisational changes (e.g., TQM,
business process re-engineering), finds: if gesdgregation is embedded in organisations,
then attempts to create gender-mixed working grauge put outstanding women in leading
positions fail. The lack of well functioning worlgngroups, one of the most important lean
tools, is strong restoring mechanism and obstaclerganisational change. Gender can also
affect commitment. According to Singh et al. (2Q04yofessional women are more
committed to their organisation than are men. Othh@men, however, are “grateful slaves”
(Hakim, 1991): they are highly satisfied with pgobs, since for them the paid job is only
secondary. While their strategy support organisafiehanges without too much resistance,
their involvement into changes is also more ditticu

Recent studies in feminist research go even furdiner argue that organisational culture
and norms can significantly affect how people dfedent genders behave. Being female or
male does not necessarily create feminine or miagchehaviour (Ely and Padavic, 2007).

Shadur et al. (1995) state that smeed of worland, in special circumstancegje can
influence the acceptance of lean initiatives. Higlverk speed in lean systems and younger
age leads to higher acceptance of lean. Finally (¢ examples have shown, the system can
be influenced by differences inational and organisational context®awson, 1994).



“Japanisation” is more difficult in a national auié that is very far from the Japanese values,
but still in this case a Japanese organisationatlect (e.g., in case of a Japanese subsidiary)
can help. Implementation of TQM in other contextspirticularly problematic, and the
competitive results are usually weak.

A summary of the relevant literature reveals thdlofang contextual factors:
process/work method characteristics, gender, aiidnad/organisational context. The authors
also suggest that process/work characteristicaffant gender coding of workplaces: women
more likely, but not exclusively, are employed um$killed” and subordinated positions.

3. Research methodology
The existing literature contains the critical stépsa successful lean transformation (Hines
and Taylor, 2000; Womack and Jones, 2003). OtHées an evaluation that is usually based
on objective metrics and top management opinions.g& beyond the existing knowledge
and establish a framework for assessing lean ssi@édbe shop floor leveDur objective in
this paper is to demonstratehich factors make workers feel that a lean trams#tion was
successful so that we can better understand thédibgi blocks of successful lean
transformations

To explore the research problem, we used a combirettiodology (Table 1). We began
with the qualitative methodology (McCutcheon andrétith, 1993). We used a “quasi’-
exploratory case study because our main aim wagsitosupport and an explanation for our
survey-based study. Field research was the mosbapate method for learning about the
company’s general “lean history”, the nature of ilsan transformation and its
internal/external dynamics. The number of poterdédes was very limited because we were
interested in studying successful conversion andhbrt-term effects on Hungarian mid-sized
businesses. We had two contacts among mid-sizedfararers and chose the “extremely”
successful businessvhere the process of interest is transparently ole®e’ (Eisenhardt,
1989, p. 537) We conducted 10 semi-structured vigers with managers, including the
CEO, the production manager, a job shop managshifamanager, the HR manager, the
logistics manager, the financial manager, the guatianager, the head of engineering, and
the lean manager. These interviews lasted betwady minutes and two hours each. Our
central questions were formulated around the leamstormation process (initiating factors,
steps, acceptance, problems and solutions, eastiduaal’s role in the process, and tools) and
addressed the development of human and organiahtapabilities. In the second phase, to
collect a sufficient amount of data about workegrstceptions and the influencing factors, we
conducted a survey.



Table 1
The steps used in the combined methodologies

Phases Qualitative phase: case study Quantitative phase: survey
Content of the ' 10 semi-structured interviews, | : Adapting a previous
phast 1 with: ! \ survey (Tracey, 2004) |
. *CEO P b l— --------- :
i+ production manager ! mmmmmmmTem——mmm oo
i+ ajob shop manager ! 1 Test of questionnaire !
| *a shif manager l L with CEO and worke _ |
t +HR manager ! [
1 < logistics manager | PTITTTTTTTT T
+ «financial manager | ! Questionnaire: :
'« quality manager | ! +welding, N=22 :
' «head of engineering i i * sewing, N=61 o
| *lean manager : | [ Iesponse rae of62% |
__________________________ 1
Main objective To undestand company’s To collect factors influencing
situation and the nature and workers’ perception of successful
effects of lean transformation lean implementation

To determine the factors influencing perceptions,used a questionnaire for workers (see
Table 3 for variables) adapted from a similar poesisurvey (Tracey, 2004). We pilot-tested
the questionnaire with two workers, one female fisgwing and one male from the welding
plant. The CEO also reviewed the questions betomedaunch. The lean manager and one of
our interns helped to supervise the completiorhefduestionnaire. The whole process took
20-25 minutes: the lean manager asked the workestop their work (10-12 people each
time) and go to the cafeteria to fill out the gimwtaire.

Two job shops at the company were examined: weldind sewing. We received 22
guestionnaires from the welding plant (2 of theonfrfemales) and 61 questionnaires from
the sewing plant (all from females). In total, I3Zople work in the two job shops per shift,
which means that we achieved a response rate of BBBbratio is high enough to adequately
represent the total population. The disproportienaimber of responses from the sewing
plant can be traced back to the differences betwsproduction technologies involved. The
machines in the welding plant need continuous husog@ervision.

4. The case company

4.1. History and start of the lean journey

The Mor site of Raba Automotive Holding, a Hungar@vned stock exchange company,
was selected for our research in 2006.

The Japanese company Suzuki, a world leader iprttauction of small cars, was the first
large automotive investor in Hungary at the begigrof the 1990s. Due to protectionist rules,
Suzuki had to purchase parts from Hungarian supplRaba’s Mor site had experience with
seat manufacturing. It has been a seat supplietkbous, a Hungarian bus producer, for
decades. In its best years, lkarus assembled 10,060€es per year. The changing market
conditions during the 1990s (with a decline in bugers from post-Soviet countries), the lack
of automotive experience in Hungary and the strgogernment support for the case
company helped the site to become the first-tiett sepplier for Suzuki. Confidence and
predictability characterised the mutually “captivelationship of this firm and the Japanese
manufacturer almost until 2000. At that time, R8b&I6r lost its position because the site



could not cope with changing business conditiong.(¢he introduction of new car models,
increased production volume, and new competitotheénregion (Demeter et al., 2006)). The
required radical reorganisation of the productigstem (including technology, structure, and
operations) was not successfully implemented dweryears, and this led to decreasing sales,
lost tender, and lay-offs. Because Suzuki was tam mpartner of Raba’s Mér site, the missed
opportunities affected its financial position sapdially. The site made some feeble
reorganisation efforts that failed because of thek|of management commitment and
expertise. Suzuki’s increasing volume kept somélpras hidden, but it became evident that
the site was losing its opportunity to remain atfiter supplier.

In 2005, a new CEO was appointed at Mor. He immeljisbegan the transformation
process, addressing the two most important areabeofbusiness unit. The welding and
sewing units produce finished goods for Suzuki. Twe job shops gave almost half of the
workforce, half of the man-hours (see Table 2) amwate than the half of the revenue. In this
study, we focus on these two job shops. The new G&fDcomprehensive lean expertise, had
led several lean transformation projects in thet pasl managed different lean companies.
After a short training program for managers, thegdn with a three-month-long pilot project
and built up a sewing cell, and in parallel exeduteo other projects in the welding shop. 18
months later, having completed 25 projects, they aahree-week-long standardised lean
implementation process.

The new CEO has completely changed the autocesaelrship style. Previously the voice
of the manufacturing engineer was the only oneristl to in the job shops when technical
changes took place. During the lean projects werkexve made decisions and managers
continuously ask their opinion about further impgrment ideas in day-to-day discussions.
The CEO himself walks around in the shop flooreast twice a week.

Table 2
Number of employees at Raba’s Mor site
Réba’s Mér site Weldin Sewing
Year Total | Male | Female Total | Male| Female Total Male | Female
2004 635 349 286 100 79 21 102 5 97
2005 583 321 262 91 75 16 105 6 99
2006 544 299 245 90 75 15 106 6 10(
2007 626 345 281 123 113 10 139 8 131
2008 613 338 275 124 115 9 152 9 143
Man hours (%) 100 14 36

Lean manufacturing at the site exceeded the mdshisfic expectations. It had a positive
effect on every measurable operational parametst: ger unit decreased, effectiveness and
capacity utilisation improved, lead and cycle tidrepped, inventory level on the shop floor
decreased, processes became transparent, opdragspansibility was better defined, and
output increased. After many years of losses, tltes@ges contributed considerably to the
positive results from previous quarters. After atnéining the two main job shops, the
management decided to implement lean manufactymiogedures for the related upstream
processes. Tailoring (linked to sewing; 7% of mauns) and pressing (linked to welding;
13% of man-hours) also deserved attention. Thesestwops were the third and fourth most
demanding in terms of manpower. As of 2008, leanufacturing affected more than 80% of
manufacturing operations, including end productagfe. The new strategic target is to
strengthen the company’s position in Suzuki’'s sygplain and seek new opportunities in the
rapidly expanding Central and Eastern European j@HEB©motive industry.



4.2. Lean implementation

The method of lean implementation (initial trainingetting up projects, implementation,
rewards, intense communication first in a joint pamy meeting then through middle
managers, team leaders, posters, and other pramecelectronic channels) and the timing
were practically the same for the two plants. Hosvethere are some differences in process
characteristics and in lean transition which argcdbed and explained below.

Welding shop.The welding process is paced by robots and the& wasks are physically
demanding. The company invested in welding roboisestime before the transformation and
continued investments during the transformatiore fidbots increased the level of automation
in the welding shop, and they reduced the needhifgirly skilled workers (to one per cell),
pushing the typical skill level towards semiskilladrkers (the number of skilled welders
reduced considerably during the years). Beforel¢he implementation started, there were
already some cells in the production, but it was the typical form of work organisation.
Welding and material handling tasks were separatedre were workers for logistics
processes in the welding shop. Production planrestendecisions on short term production
planning and scheduling. He was the ‘bottleneckawled to long lead times and many
unplanned changeovers during the day, shortagesentories, overloaded processes.

The main task in the initial phase of lean impletagan was to install the new robots,
streamline existing cells and supporting logisposcesses, and change the working practices
accordingly. Workers from different shifts and mgeis worked together in the first project.
The cell (work content, layout and workload) wasf@eted and continuous material handling
was replaced. The hourly material replenishmenitkam) eliminated the need for material
handlers, mainly females. This change is the meason for the reduced ratio of women (see
Table 2). Among the remaining women two of them laigh-skilled welders. Some weeks
after the set-off of the first project other pragoevere started in parallel. Before the lean
projects workers got a preliminary introduction tieeir task and they themselves set
objectives, methods (i.e., lean tools and prinsiplmade transformation and analyzed results.
They were completely self-sufficient, which wereeda the few uncertainties in the changes.

Sewing shopln contrast, in the sewing shop there was a mess fransparent layout before
the changes. The process is labour-intense, angbbheequires unskilled people. There was
no clear flow of material and information, and #herere not dedicated areas for inventories
(raw material, WIP, finished goods). Similarly teeMing shop, the production planner was
the ‘bottleneck’ in scheduling. Material handlingsvnot a separated job, so every sewer was
responsible for his/her own supply. The technoldiginot change in the last years.

The less transparent sewing process was the reaspiit took three months to develop the
first cell which later was rapidly followed by otheells. In the first project managers and
head of sewers were delegated by the CEO to inetbag commitment, but no other sewers
were involved. Managers had to know more aboutpitoeess, and the CEO wanted fast
results to show evidence for everybody. Later, fiatt in the initial phase, the majority of
workers were involved into the changes. Nevertlselgee final decisions in the project were
made by the workers. They changed the workloadvamdk content, and completely new
cells and a process-oriented layout were createatefiél handling was also reorganized: a
new position, material handler, was created. Thdividual was responsible for carrying
materials and finished products to and between stations. Thus, sewers had more time to
concentrate on the sewing itself. The higher pradilg improvement achieved in sewing
shop as compared to welding shop was the resuktteomore radical changes there. Finally,
we should note again that managers were less tamilth the processes and tasks in sewing
shop. Although the vast majority of workers in saegvishop are female the plant manager
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(who is more a manager than a professional sewer)fge technicians are males, and there
are some male sewers, as well.

The management used similar rewards in the twosiaps. When new cells reached the
target volume for the first time, the group wasited for a dinner by the top managers. When
they could maintain the target level for a weekytheceived a bonus. As the CEO reported,
women started to compete to be the first, andesdrior going for the dinner. Males were not
so enthusiastic about the dinner, they were mdezdated in bonus. Certainly, there were a
limited number of people who could not and did naint to adjust to changes. These very
few people were laid off from both job shops amahframong managers.

The characteristics of the two job shops in théahphase and transition processes are
summarized in Table 3. The processes in the twshaps became very similar considering
layout, scheduling, work methods etc. after apgyean principles. The real difference was
in the initial process characteristics and the appate lean implementation approach.

Table 3
Original characteristics and changes in the twosjodps
| Welding plant | Sewing plant

Original characteristics

Production process Automated, machine-paced, Manual, labour-intensive
physically demanding

Managers’ technical competences Deep Limited

Transparency of material and More transparent Less transparent

information flow (compared to

each other)

Changes

Length of the first lean project A bit less tham8nths 3 months

Level of change (compared to | Moderate Radical

each other)

Characteristics of changes Minor layout changes,welding | Completely changed work
robots, minor load changes, logisticscontent, work load and new
changes (milkrun) logistics processes

Position changes - New: material handler

Skill requirements after change Lower, semiskillednough No change, semiskilled is enough

Involvement in the initial change| Great proportafraffected workers| Mainly managers

Involvement later in lean changes  Great propontibaffected workers| Great proportion of affected

workers

5. Construct of the model
On the basis of the revealed elements of succedsaul) transformation policies, we built a
model to analyse the factors determining perceptariean success (see Figure 1). The logic
of our model is as follows. In generhlgher commitment levels, stronger belief in thetean
being implemented, more communication and bettek wiethods can increase the likelihood
that workers will perceive the transformation agc@ssful (with all coefficients expected to
be positive) We expect that each element has direct and, wier sariables, indirect effects
on lean success. Finally, we should highlight a$ thoint that the case company’s lean
production efforts have been successful in termbath financial measures (profit, savings,
etc.) and non-financial ones (e.g., operationalsuess). The latter measures were evaluated
using our questionnaire and interviews.

In our model, in accordance with the literatucemmitmentis the key element of the
perception of successful change. This is refleatetthe “converging” arrows of the indirect
effects. We have used Mowday et al.’s (1982) dediniof commitment here.
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Beliefcan have a significant effect on perceptions otess. It is critical during the initial
phase of any transformation process to make suae dmployees without any personal
experience believe in the new initiatives. Authemmmunication regarding the conversion
process and the organisation-wide vision can ses/@ source of employee belief in the
system being implemented. Enabling identificatioithwcompany beliefs may enhance
commitmenamong employees.

Communicationis a key external element of the organisationahngle process.
Communication about the roles of various individuDeming, 1986) and about projects,
vision and strategy and achieved and targeted ipeaiace can facilitate success. As Ng et al.
(2006) have discussed, good communication leadgdater workecommitment Thus, it
also has indirect effects on lean success.

People assess the success of the reorganisatioespes based on their own experience,
at least partially. If the nework methodsand procedures improve people’s own work (in
terms of speed, quality, and ergonomics) and aed us effectively resolve everyday
production problems, than they can have a poséfiect on employee feelings of success.
Additionally, the work method can have an indirexffect on lean success through
commitment{de Treville and Antonakis, 2006).

Lean success

/\

Commitment | Belief
Work method Communication

Fig. 1. Predictors of lean success

6. Data analysis

The model presented here was evaluated via patissenasing the SPSS 15.0 program. Path
analysis allows us to examine the causal modelset af multiple regression equations, one
for each dependent variable, and we are able terrdate its overall quality (Flynn and
Saladin, 2001). The correlations between any twmehts of the model can be separated into
direct and indirect effects. Path coefficients aguivalent to standardised regression
coefficients, so the statistical significance otlegath coefficient can be determined using
conventional t-tests (Rungtusanatham et al., 1998)ce we will be able to determine which
paths are relevant in our case. During the patHysisa we allow connections between
independent variables, so multicollinearity is antissue (Flynn and Saladin, 2001).

We have three regression equations in our moded, fon lean success (with four
independent variables represented by four direcobrmng arrows from work method,
commitment, belief and communication in Figure the for commitment (with three
variables represented by three incoming arrows fmark method, communication and
belief) and one for belief (with one variable reggsted by the incoming arrow from
communication).

Because the number of workers surveyed is relgtiselall, we have limited the number
of variables used. The questions used for the aisadye listed in Table 4.
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Table 4
Original variables and constructs used for theyaisl

Constructs/mody Original variables Avg. | StandargCronbach Construcl
variables (1-6 scale, 1-total agreement, 6-total disagreement deviation alpha | average

Lean success My company is successful in implementing lean 212 0.999 )
production

Commitment |We work together with managers to solve problempis 942, 1.223

(feeling of | am ready to do more than expected 241 1.2000.76 2.79

involvement) |l have the opportunity to improve processes 3/00 322.

Belief I believe in the importance of lean implertaion 2.44 1.118 -
Since lean prpduction was implemented, | have baahow| 230 1.274

Work method apout more kind of.operatlo'ns 0.82 243
Since lean production was implemented, | have batbt 255 1.441
more supplemental activities ) )
| was told why we were implementing lean productich09 1.020

Communication || was told when and how lean production would be 212 | 0883 0.84 2.09
implemented ) )

The degree of agreement with each statement wasated using a 1 to 6 Likert scale (1-
total agreement, 2-agreement, 3-slight agreemeslight disagreement, 5-disagreement, 6-
total disagreement), what did not allow the resjgoisi to stay neutral; it forced them to adopt
either a positive or a negative attitude. Afterifyang the reliability of the constructs, we
used the averages of the original variables totereanstructs where needed (Table 4). Next,
we conducted a regression analysis of the threessipn equations in our model for all blue-
collar workers (83 workers) (Figure 2a).

Working from the literature review, we consider taantextual factorgob shop (process
characteristics)and gender As the “b” and “c” portions of Figure 2 illustegtthe factors
influencing success differ considerably between diferent job shops. The difference is
even stronger if we group participants based omlge(Figure 2d and 2e). The reason for this
is that the opinions of women in welding are simita the perceptions of the women
employed in the sewing plant. However, their lowners (n=2) does not allow us to assume
a clear gender-related explanation. A summary edelregression results is given in Table 5.

In the model for all workers, all of the regressiequations are significant, and the
explanatory power of the model is relatively high.26). Only the coefficient of the
relationship between belief and commitment is nighificant. Communication has the
greatest total effect (0.332) on feelings regardhmg success of lean production, underlining
the importance of communication to the lean tramsé&tion process. Work methods are also
more important than commitment or belief, the imiplpersonal factors.

All three regression equations are significant tioe sewing plant population, but the
explanatory power of the model for lean succesmsiigh greater than that of the general
model (with an increase from 0.25 to 0.43). Howgwaty one of the four suggested factors
directly affects the perception of success: bel®6532). Communication has an indirect
impact through belief (0.303). None of the remaijnfactors affects workers’ perceptions.
Although commitment is greatly affected by beliefjoes not affect feelings of success.

Fundamentally different factors influence percepgiin the welding plant. Only two of the
three regression equations (lean success and corantjtare significant, whereas it emerges
that beliefs are not significant. Ultimately, ontiywo factors affect the perception of lean
success (0.36): the indirect effect of work metbmdugh commitment (0.728) and the direct
effect of commitment (0.499).

a.Total sample
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Lean success
0.208% — |

0.218* 7 ~0.214**

Commitment |¢—"-S- Belief
L R A
0.245* 0.211* 0.306%*
\ 7 0.221%*
Work method Communication

for *p < 0.1, for ** p < 0.05, for ** p < 0.01

b. Welding plant c. Sewing plant
Lean success Lean success
”-S-/ - n.s./_>

0.499** = *~n.s. ns. = ~0.532%**

Commitment |¢—"-S- Belief Commitment |0:444™** Belief
X Pl l
0758 ns n.s. s 0.569%+
\ \/ n-s. n.s.
Work method Communication / Work method Communication |-—
for * p < 0.1, for ** p < 0.05, for *** p < 0.01
d. Males e. Females
Lean success Lean success
n.s;./_> n.s. —

0.577%* = *~n.s. n.s. = ~0.554%*

Commitment |¢—":S- Belief Commitment |2:443™* Belief
X Pl ol
0.685** n.s n.s. \n-s 0.594%*+
\ \/ ns. n.s.
Work method Communication / Work method Communication |—

for * p < 0.1, for ** p < 0.05, for ** p < 0.01
Fig. 2. Standardised coefficients of regressions£mot significanty.

As expected, there are minor differences betweennttuential factors for the sewers and
the women in general and between those for the ekeldnd the men in general. In the
female-only model, like the general model, alllod regression equations are significant, and
the explanatory power is even higher than in theegsd case (0.42). Belief has the greatest
effect by far (0.554) on feelings of success. Comication is also strong (0.329) and,
through belief, has an indirect effect on feelimjssuccess. The indirect effect of belief is
“neutralised” by commitment.

The regression equation for belief is not signiiicéor males. Nevertheless, the overall
model fits the best for males (adjusted iR 0.46). The feeling of involvement is the best
predictor of feelings of success (with a coeffitieh0.577), and the feeling of involvement is
strongly influenced by the new work methods usel@am management (0.685).
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Table 5
Results of the path analysis (adjustéd, Rtatistics regarding regression significancetata
effects of the independent variables on lean sg¢ces

Total sample | Sewing plant | Welding plant Females Males
(N=83) (N=61) (N=22) (N=63) (N=20)
Regression results
Lean success R°=0.25 R°=0.43 R°=0.36 R°=0.42 R°=0.46
(7.415%*%) (9.79%**) (3.957**) (11.45%*%) (5.050***)
Commitment R°=0.11 R°=0.16 R°=0.36 R°=0.16 R°=0.33
(4.249***) (4.53***) (5.006**) (4.69%**) (4.161*)
Belief R*=0.08 R°=0.31 R*=-0.02 R°=0.34 R®=-0.06
(8.135***) (27.34***) (0.655) (32.12**) (0.000)
Total effects
Commitment 0.218 - 0.499 - 0.577
Belief 0.214 0.532 - 0.554 -
Communication 0.332 0.303 - 0.329 -
Work method 0.261 - 0.363 - 0.395

F test results in brackets; for * p < 0.1, for *}@.05, and for *** p < 0.01

7. Discussion of results and implications

In our research, we have identified the criticatedminants of workers’ perceptions of
successful lean implementation. We have found Iledief, commitment, work method and
communication all have a considerable direct eftactworkers’ perceptions regarding lean
success. Moreover, work method and communicatiea hlve an indirect impact through
commitment and through commitment and belief, repely. There is only one path from
belief to commitment, which is not significant.

Several lean-related changes occurred at our caspany: cells were implemented in the
sewing plant and reorganized in welding plant,dt6gs were reorganised in both welding and
sewing plants to considerably reduce the time asthrces involved in material collection,
kanban systems were implemented, visual control® weegrated into each work station,
and employees were motivated financially and shcialll of these changes happened during
the course of months and involved the majorityhed thanagement and some workers. For
example, the physical transformation of the firebjgct’'s production cell in welding plant
took place on an early Saturday morning with theOCEhe majority of top managers,
maintenance employees and affected workers. Wonkers deeply surprised seeing their
managers replacing tables, equipment, and othéfr@tuthe basis of instructions shaped in
previous weeks by workers (although managers wer@\ved into the project from the very
beginning, they refrained from making any decisiewen if they had their own opinion).

Such a large change would necessarily evoke some &i reaction from company
employees. However, because the first results efcttanges emerged very quickly, these
individuals were persuaded that the new ways okimngrare more efficient than the old ones.
So the bettework methodtself increasedeelings of succes$he employees also had some
“changeover” time to get used to the new proceaseswere informed about and trained in
the new tasks. Furthermore, because affected workere directly involved initially in the
transformation and many more later on, and becallsemployees were later asked about
their ideas for how to further improve their workpé, so the level oparticipation and
decentralisation increased considerably at the emypThe workers became committed.
Communicationalso worked well. People received feedback orr tresults from foremen,
plant managers and CEO with varying frequency. ifliemation about their own results
increasedcommitmentand belief in lean systems and positively affected their ifeg
regarding the success of those systems. As we demre from our case company, lean work
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methods and intense communication (both about dsamgforehand and afterwards and
about the results of everyday work) can build heieand commitment to lean systems and
lead to feelings of success.

As we noted earlier, patterns of success factodstlagir relationships differ between job
shops. In the following section, we use contexfaators revealed in literature review (2.4.)
to explain the differences. We consider the eftdgirocess characteristics (7.1.), the impact
of gender (7.2.), and the role of national con{&<.). Organisational elements are discussed
throughout the paper, especially in section 4, aidd 7.2.

7.1. The effect of process characteristics

The perceptions and influencing factors are verfjedint between different job shops
(Figures 2b and 2c, Appendix 1 and 2). Perceptadriadividuals in welding are influenced
only by commitment and work method, whereas in sgware influenced by belief and
communication.

As we discussed earlier, changes in the weldingtpdad not affect workers’ positions
significantly (only of those who were high-skilleloiyt that was more the consequence of the
new technology than of lean implementation), simpdgucing unnecessary movements.
Thus, employees in the welding plant could segtistive impact of the changes in the work
method. Workers could contribute with their ideasgérding targets, methods) from the
initial phase which made them more active in creptiew ideas and indicated the success of
lean manufacturing (2.14 on a 1-6 scale with 1datiing total agreement and 6 indicating
total disagreement with the statement). The on-hexpmkrience regarding involvement and
fast results is the reasons why they did not neelelieve (we obtained a value of 3.05,
which is between slight agreement and slight desaxgrent) in the lean system.

In the sewing department, changes were more radioaployees have generally felt less
involved, simply because they have not been inwbfg®mmitted). Without any experience
in the initial phase, communication of intended rdes, the results in terms of increased
output and productivity persuaded them to belie22) in the success of lean systems
(2.12).

In our case company the scope and focus of leamgelsavere “determined” by the initial
process characteristics. In other words, the maraggpproach of lean projects and factual
intervention were shaped by the original (i.e. doeflean projects) work organisation. These
differences are reflected in the perceptions ofleyges:

a. The more transparent process in welding plant ded moderate lean transformation
where workers were involved and immediately sawrgsilts of the new methods.
People in such an environment are more likely tdenstand and appreciate how the
new system works. Workers’ perceptions obviouslgwsithat they combine lean
success with involvement and work methods: theykimap their experience. Since
they perceive advantages of the new system right the beginning, the role of belief
is less important.

b. The less transparent process in sewing plant ledréalical lean transformation where
workers were not involved and did not apply new kvorethods from the beginning.
During the renewal people had less of a chanceamlabout the whole system, its
potential or its effects. In such an environmenliegbén the system and its actors
became crucial. The other pillar was communicatioranagers had to persuade
workers that the changes, actions and efforts @oe ¢pr them.

Table 6 summarises these results. In our study @fmetl success factors that lead
workers to feel lean management to be a successinbgement tool. Of course, workers
perceptions are usually being shaped by manageratventions, and hence they are
reflecting those. Lean success factors differ stinict contextual settings: workers perceive
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work method and commitment as main success factorsmoderate change; and
communication and belief in radical change. Thel®f lean change (and so the level and art
of managerial intervention) is “determined” by théial process characteristics.

Although we are very cautious about providing gahénplications, the initial settings
and the way of conversion to a lean system difien® case to case, both job shops owned by
the case company represents a typical (moderateadiwhl) lean transformation.

Table 6
Relationship between characteristics of work emrment and influential lean success factors
Process characteristics Welding plant Sewing plant
Transparency of initial process  More transparent > Less transparent
Production process Machine paced > Labour intensive
Level of lean change Moderate <> Radical reorganisation
Main success factors Work method, Communication,
commitment belief

We should add, that it does not mean that workersiot have enough communication in
the welding shop (actually they felt they receivedre, see Appendix 1 and 2), but that did
not strengthen their feeling of lean success. Tdle of communication can be seen as a
“qualifier” criterion.

7.2. The impact of gender

Based on the geographical separation of individualhe company by gender, we cannot
avoid comparing the reactions and perceptions désnand females. Beyond psychological
(stereotypical) differences (7.2.1.) gender is emadlee in the organisational structure through
gender segregation and gender hierarchy (7.2.2.).

7.2.1. Image of the case company - stereotypicadigreapproach

What we might say on the basis of our results thatmain reason behind the different

perceptions lie in initial process characteristiest example, the fact that females were only
more or less committed (the average construct val2e9d, and 3 means slight agreement) is
due to the lack of extensive involvement in thetiahiphases of lean in sewing plant.

Furthermore, the lack of on-hand experience is edflected in the perception for belief: the

scores are significantly better for females thanm@les (the average variable value is 2.18
for women and 3.25 for men, F=16.5, p=0.000).

Beside process-based explanation we also have pber®menon that can be explained by
stereotypical gender approach. This stereotypisptaach of genders relies on differences in
feminine and masculine values (Linstead et al. 520&il and Snizek, 1987; Hofstede, 1983,
Grunig et. al., 2000). According to this approaeméles are more emotional than males.
They are motivated by their emotions and beliefaled are considered to be directed by
logic to behave more rationally. They do not acdbjigs as given. These differences in male
and female values might have contributed to thendisgender patterns of our general model.
The gender-based separation showed even stron@feredce than the process-based
(compare Figure 2c and 2e).

Those women who are true believers (gave the higivesver for belief) evaluated every
aspect of lean transformation much better thanrsttigl. This also holds for the two women
who work in the welding plant, who both indicatedvalue of 1. Furthermore, the CEO
reported that women were enthusiastic about theediand men were interested in only the
extra money. These imply that women could be ambred through their emotions in the case
company.
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In this case stereotypical gender approach caraexpbme phenomenon and could have
contributed to the successful lean transition. Mhase attitudes were exaggerated during a
moderate change process. Because of the extehe aftange, men could easily understand
the change process and its direct effects. Theg wet confused by the transformation. The
workplace remained comfortable for them. Moderateanges also provided a good
opportunity for managers to involve employees. Memommitment was boosted by
involvement and by opportunities for them to expece the benefits of the new system
almost immediately. Feminine values fit radical mipas where the role of belief is the most
important. Women trusted their foremen and manabersause the changes were hard to
review. Instead of needing personal experiencey twere more likely to rely on the
managers’ feedback about results targeted. Thabtek convinced them that the system and
managers the company had chosen were appropriate.

Altogether, the stereotypical approach match veeif the required process changes in the
two plants. Although there are only a few empiriesidence of this stereotypical behaviour
in our hands at the case company, and the twogtaetvery gender homogenous to separate
the effect of process and gender, the huge difterein the results support or at least do not
go against the stereotypical approach.

7.2.2. Image of the case company — modern gendeareh

Being female or male does not necessarily createnfee or masculine behavior (Ely and

Padavic, 2007). Nevertheless, in the Raba caseelvghfat the company culture is rather
“conservative”, meaning that both males and femalesexpected to behave according to
traditional gender values.

The organisation is gendered in the classical setigre is a high level of gender
segregation and gender hierarchy is also presakeffand Van Houten, 1974; Acker, 1990).
The segregation is mainly due to stereotypical gendbs in the two job shops: welder
positions are usually occupied by males and sewsrgpnsidered as female job. Interesting
fact, for example, that in Hungary the word ‘sewacludes that the given person is a female,
no word exists for a male sewer. This gender segjiwy is, however, not an intended
managerial effort. They hire welding women and sgwnen (they currently have both) but
only if they have such an applicant. They look ocallythe capabilities during the recruitment.
A sign of gender hierarchy is that the top of thgamisation is dominated by male engineers.
This exclusive dominance can be originated in teeestypical gender coding of the field of
(mechanical) engineering and it is continuouslyngereproduced society-wide. Since the
engineering positions are usually dominated by sdhey are those who have first hand lean
experience. So, in the new settings the gendentuiey can be strengthened if managerial
position requires both production (technology) &ah experience as well.

We mentioned in 4.2. (and see also Table 2) thatwblding shop became even more
gender homogeneous after the lean transformatitve. Aumber of males in welder and
maintenance positions increased, but the numberfeafales decreased due to the
reorganisation of material handling. In the sewiplgnt, that has been already gender
homogeneous, the gender “ratio” did not changentiraber of male workers increased with
the number of females. Based on this, we stateatltiiange process most likely can lead to
even stronger gender segregation, if the valuengddictivity is gender coded and the
supplement positions are “quasi’ gender-neutrat (are also occupied accordingly). The
reason behind is that during a lean transition comgs strive to reorganize and improve the
efficiency of main and supplement activities andrean increased capacity can be served by
fewer employees in the supplement area.

Modern gender research does not allow us to clérgyeffects of lean success factors and
explain our model. It shows that lean managemeps dwt “melt” gender segregation and
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hierarchy that already embedded in organisationn@ocial context). Gender hierarchy can
get even worse if top positions are tied to leapeelence and in special circumstances also
jobs can get more gender homogenous. On the o#imat, In spite of the gender segregation
the welding shop and the sewing shop were develamedthe same direction: they have
similar, cell-based lean processes relying on deleid workers, who have been involved
into improvement efforts similarly in later phaseslean transformation. That is, the top
management’s approach to workers was not basetémosypes.

7.3. National context

It is questionable whether the CEE environmentdgetlifferent results than would be
achieved in other developed countries. We feel tinwt possible differences in lean
implementation as compared to other countries migbt be too large because lean
transformations usually involve a well developedgaess and because managers learn the
methodology from international consultants. The GE@ good example for this: he gained
his experience in multinational environment andraded several international training.

Table 7 suggests that the general labour markeétatats in Hungary for males and females
are similar to those in other European countridsoAthe employment characteristics for the
two genders are the same in Hungary as elsewhedtariope (Medgyesi and Rdébert, 1998).
So, our model considering process, lean implemientatnd gender characteristics does not
reflect any specific national factor.

Table 7
Labour market characteristics in Hungary compaoeitidose for EU countries (rounded
avarage for the period)

Eemale labour force Female positions Gender income ratio
ercentage of total labour (percentage of total legistlatorg, (ratio of estimated female to
® force 92006-2008) senior officers and managers| male earned income globally,
' 2006-2007) 2006-2007)
Austria 46* 28 0.40
Czech Republic 44 29 0.59
Finland 48 30 0.73
Germany 43* 38 0.60
Hungary 46 36 0.71
Poland 45 34 0.60

Source: IMD World Competitiveness Center (worldcetitiveness.com)
*2008 data are not available

Nevertheless, the attitude of workers may be difierthink, for example, of the problems
experienced implementing lean manufacturing in daggasus in the US. News in Hungarian
journals shows that Hungarian people are less keelifelong learning than is the case in
other developed countries or even other CEE cam{tKI, 2007, p. 159).

8. Limitations
The case company seems to be a perfect subjechdtyza success factors of lean
implementation and to compare the impact of proeess genders. However, our findings
contain some obvious limitations.

Thepersonalities of job shop manageveho are the direct bosses, were different, arsd th
may have distorted our results.

Furthermore, there wensot enough datafor the path analysis of the males for us to
consider our results really robust, and we invastid only one organisation in detail.
Although the explanatory power of our model carcbesidered quite high, these limitations
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indicate that there may be other important varglthen the studied factors that influenced
feelings of success. Feelings of success can alsdfeécted by the intensification and depth
of the transformation process: the effects of rapitl deep changes on feelings and
perceptions can be grasped and explained moreygeasilin our case, than those of long,
fragmented, and shallow conversion.

There were no available qualitative scales for wmskperceptions of lean changes. We
combined the related OM knowledge with that of othelds, but further research should
improve the validity and reliability of the meassit@nd help to complete the proposed model.

Finally, because of the type of research methodologed here, the results are not
generalisable. However, the combination of contaxtissues and factors influencing
perceptions clearly deserves more attention.

9. Conclusions

Past research has not examined workers’ perceptregarding the success of lean
implementation. Our study paints an interestingyve of how workers’ perceptions and
influential success factors vary in particular exts. Based on the literature review, we
identified the critical intrinsic factors (commitmig belief) and external factors (lean work
method, communication) affecting the success of leglementation from workers’ point of

view.

To increase the possibility of lean transformasaoiccess, it is important for employees to
develop higher commitment levels, experience skonpeliefs, be exposed to greater
communication and cultivate better work methodsndgers should also consider contextual
factors, because patterns of main success fadftesid different environment.

Consistent with the literature, it appears thatdgerand especially process characteristics
can have a considerable effect on worker perceptiBrocess characteristics define the way
how lean can be implemented successfully. Moresprarent process allows moderate lean
change and this setting provides the opportunitynedlvement and fast feedback (e.g., work
methods are useful, improving operational measuvesikers regard these as key factors in
assessing lean success. Less transparent proceseseradical lean reorganisation. In this
context belief and communication play crucial raleshaping workers’ perceptions. Our
findings, based on gender segregation of the twm gbops, support the idea that the
stereotypical gender values can intensify the irhpatactors related to the particular process
type. But we have to admit it might be becausehef tery distinct and stereotype gender
segregation (resulting in almost gender homogemnwomkplaces, especially in case of the
“women jobs”).

We do not state that beside process-related fa@ogs communication or belief during
moderate change) the other elements of our modat@rimportant factors, but based on the
case we argue that they certainly do not have imglact on the feeling of success.

Lean implementation also shows that gender hieyacetm encapsulate if top managers
are required to have professional (e.g., enginggriand lean experience. In special
circumstances also whole job shops can get morgegdmomogenous.

Although lean production was seen as a successtlajdb shops associated with the case
company, one may argue that that the perceivedessaaf bottom-line changes could have
been enhanced: managers could have emphasizedfdletms that do not come directly from
process characteristics.

As we have pointed out, in the sewing plant, thdicad nature of the conversion process
made it difficult for managers to involve employeasd for workers to follow shop floor
changes and to understand the new system. Herehtikenge is to find ways to involve
workers from the very beginning that do not slowdahe implementation process and that
do not require too much additional resources. Tactwfrom an approach guided by quick
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gains and rapid conversion to one that will likbb slower and demand more resources may
be economically irrational.

Men in the welding plant perceived communicatioméobetter than women did, and they
also saw the greatest improvements related todgstems (Appendix 1 and 2). In spite of its
importance, communication did not affect men’sifegd regarding success. However, in the
welding plant, communication seemed to be one ef kbys to successful lean changes
(“qualifier” criterion).

Based on these findings we cautiously suggestethmtioyee perceptions can clearly be
influenced by our examined factors if moderatefallibut not necessarily lean changes
reshape shop floor activities. Further researchulshdor example, clarify the impact of the
introduction of completely new technology or exged and project-based systems (e.g., Six
sigma). Again, we would like to underscore that en@mpirical work is required to
investigate contextual issues (e.g., how malest eacadical changes and/or how females
behave during a time of moderate change).

In this case changes took place in short time asdlted great benefits. This “extreme
situation” of the company allow us to differentidtetween success factors and consider how
they can be consciously managed for different ogeincies as suggested by Eisenhardt
(1989). However, our study only focused on shamteffects. Little is known about how the
importance of these factors evolves over time. \&leebe that (enhancing) feelings of success
during the lean implementation phase on the shogr flevel can have a positive long-term
impact. If lean implementation is perceived to becessful, it will be easier to encourage
employees to accept the system and change theisaganal culture to make lean initiatives
sustainable.
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11. Appendix

Appendix 1. Original variables and constructs usedhe analysis — welding plant

Constructs/mody Original variables Avg. | StandargCronbach Construci
variables (1-6 scale, 1-total agreement, 6-total disagreement deviation alpha | average

Lean success My company is successful in implementing lean 214 1167 )
production

Commitment |We work together with managers to solve problemis 68 2. 0.646

(feeling of | am ready to do more than expected 209 1.0650.52 2.42

involvement) |l have the opportunity to improve processes 2|50 80D.

Belief | believe in the importance of lean implertaion 3.05 1.430 -
Since lean pr_oduction was implemented, | have baahbw| 232 1.492

Work method apout more kind of_operatlo_ns ) ) 0.75 227
Since lean production was implemented, | have batbt 223 1.660
more supplemental activities ) )
| was told why we were implementing lean productiadn86 0.640

Communication || was told when and how lean production would be 159 | 0.666 0.86 1.73
implemented ) )

Appendix 2. Original variables and constructs usedhe analysis — sewing plant

Constructs/mody Original variables Avg. | StandargCronbach Construcl
variables (1-6 scale, 1-total agreement, 6-total disagreement deviation alpha | average
Lean success My company is successful in implementing lean 212 0.940 )
production
Commitment |We work together with managers to solve problemps 07 3. 1.375
(feeling of | am ready to do more than expected 2,52 1.2320.78 2.93
involvement) |l have the opportunity to improve processes 3[19 432.
Belief | believe in the importance of lean implertaion 2.22 0.892 -
Since lean prpduction was implemented, | have baahbw| 230 1.197
Work method at_)out more kind of_operatlo_ns 0.86 248
Since lean production was implemented, | have batbt 267 1.349
more supplemental activities ) )
| was told why we were implementing lean productich19 1.121
Communication || was told when and how lean production would be 297 | 0887 0.83 2.23
implemented ) )
Appendix 3. Original variables and constructs usedhe analysis — males
Constructs/mody Original variables Avg. | StandargCronbach Construcl
variables (1-6 scale, 1-total agreement, 6-total disagreement deviation alpha | average
Lean success My company is successful in implementing lean 2 o5 1164 )
production
Commitment |We work together with managers to solve problempis 652, 0.671
(feeling of | am ready to do more than expected 2,20 1.0560.69 2.40
involvement) | have the opportunity to improve processes 2|35 580D.
Belief | believe in the importance of lean implertaion 3.25 1.118 -
Since lean prpduction was implemented, | have baahbw| 220 1,508
Work method apout more kind of.operatlo.ns 0.84 215
Since lean production was implemented, | have batbt 210 1.483
more supplemental activities ) )
| was told why we were implementing lean produgtidh95 | 0.605
Communication || was told when and how lean production would be 165 | 0671 0.84 1.80
implemented ) )
Appendix 4. Original variables and constructs usedhe analysis — females
Constructs/mody Original variables Avg. | StandargCronbach Construcl
variables (1-6 scale, 1-total agreement, 6-total disagreement deviation alpha | average
Lean success My company is successful in implementing lean 208 0.946 )
production
Commitment We work together with managers to sphablems 3.07 1.351 0.77 2.92
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(feeling of | am ready to do more than expected 247 1.241

involvement) |l have the opportunity to improve processes 3(22 427.
Belief | believe in the importance of lean implertaion 2.18 0.904 -
Since lean production was implemented, | have baahow 234 1.200

about more kind of operations
Work method Since lean production was implemented, | have batbt 2 69 1.409 0.81 2.52

more supplemental activities

| was told why we were implementing lean productich15 1.123

Communication || was told when and how lean production would be
implemented 2.23 | 0.902

0.84 2.19
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