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ABSTRACT

Lean production comprises a set of different tayared towards the elimination of all operations
that do not add value to a product, service or ss; thereby increasing the value of each activity
and removing all that is not required. An essenpait of lean production is training and education.
Training and educating the workforce (what we ref@are as “soft investment”) will create the
necessary conditions to engage and involve empgayeienprovement activities, so are indispensable
in the implementation of lean production. The aifmthos study was to explore and contrast the
relationship between “soft investments” in leamfs and “soft investments” in traditional firms, by
set of hypotheses tests. Data, both quantitative gualitative, were collected through a survey in
conjunction with short structured interviews andampted visits to several organisations. Two
guestionnaires were administered at two differavels of the organisations: one to the CEO or
general managers and the other to the operationsagers with the objective of evaluating the
relationship between “soft investment” and the iempkntation of lean production. More than 30
firms in the tableware industry of the UK complethd questionnaires. The information collected
allowed an analysis of the given hypotheses anddbelts and conclusions of the study shown that
organisations that use lean manufacturing inveghigicantly more in training the labour force than
those that do not.

1.INTRODUCTION

This study investigated the application of leandomation techniques in the UK ceramics industry afrtN
Staffordshire. This craft-based industry represantsajor manufacturing sector in the UK and it dejseheavily on
export markets, the majority of which are composédableware products. Although the sector is stilinajor
employer in North Staffordshire, it is estimatedttmore than 44 per cent of jobs have been logtanast 25 years
[1-6]. Closures, downsizing and restructuring haaken place in many ceramic firms, mainly in res@no
changes in market demands, increasing foreign ctitiopeand the introduction of new technology.

Lean manufacturing pursues simultaneous improvesriendll aspects that drive the elimination of eagthis
is usually achieved through projects that changeptiysical organisation of work, logistical and guwotion control
throughout the entire supply chain; the way the anmffort is applied not only in production actwitut also in the
support activities. Lean manufacturing was devedofiest in Japan by the instigators of the Toyotaduction
system: Taiichi Ohno, Shingeo Shingo, Eijy Toyod#ag others. The lean manufacturing system has defamed
as a philosophy founded on different principles, [58.
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Researchers from MIT, theoreticians of the new rfesturing paradigm called lean production, conddica
international investigation of the automotive intly@nd differences in productivity entitled thedmational Motor
Vehicle Program (IMVP), costing $5M. The MIT acadesnargued that this system would change the orgtioh
of production, and that its adoption was absolutelgessary in US and European industries to renomirpetitive
in world markets.

Since the publication of the lean production thdBis the interest in this concept has grown andhead
considerably. The diffusion of information regamglithe lean concept can be obtained in key booksaatitles,
which are often quoted by academics since thedearement was founded. Among these referencesntgsrtant
to mention the contribution of Womack’s books: TMachine that Changed the World (1990); Lean Thigkin
Banish Waste and Create Wealth in your Corporg2093); Lean Solutions: How Companies and Custor@ers
Create Value and Wealth Together (2005). Other lk@gks include those published by Shigeo Shingoaj$]
Taiichi Ohno [10], and the paper published by Speard Bowen [11]The lean concept has many appeals for the
practitioner via just-in-time management, and thiegration via computer-aided processes to thesavkdesign,
factory management, supply and distribution, séd. \Nomack and Jones [13] argue that lean produatan be
applied to any organisation or economic activitgey also argue that lean production provides aafaenerating
sources of employment instead of destroying theesambehalf of efficiency and that managers haueetl ‘mean’
instead of ‘lean’ as a consequence of not emplotliregsystem correctly or simply employing it pie@ai Lean
production is a long term approach and not a panagesort out competitive problems in the short f8h
Therefore, lean manufacturing is best viewed gfietdly as a formidable weapon in increasingly cetitjve
markets [14]. Theoretically and critically lean dustion also appeals to academics. It representataral
progression from Fordist mass production, althoihgine has also been a debate on the extent to thigpresents
a new paradigm [15], [16]. After years of ‘downe@ and ‘re-engineering’, managers needed to lwoka model
that would allow them to engender continuous argtessful growth.

2.EDUCATION AND TRAINING — THE LEAN CONTEXT

The elements of lean production are evident throdifferent industrial sectors, but the rate of dpris
dramatically different and the specific results eany from firm to firm [17]. Despite this interestonetheless, we
really do not know the boundaries of this lean pitn system. Therefore, there is a need to cdnchare
research in this important area. Since the intridn®f this production system [8] this has beea tibpic of more
research in operations management. In terms ohfementation, McClure [18] indicates that leangarction may
find a subtle form of resistance. However, thislddae prevailed over by the training of employegpieliminary
steps. Grieves [19] argues that people have a dorhiole in the implementation of lean productisingssing the
need of training and educating the workforce. lditah, Slack et al [20] argue that, under a leanspective,
training is a key factor when improving and implertieg processes.

Bigelow [21] defines training as “formal instruati® sessions to provide employees with knowledgils sk
competence and expertise in specific subject nsattejob functions”. Bigelow [21] also argues tirasome cases,
companies retrain employees several times withioglirfy out the root cause of employee’s inabilityléarn or
comply with the requirements.

New technological innovation requires employeenirgg. Warren et al [22] indicate that fast and knfire
technology has been incorporated into the tile stigusince 1990. However, the sanitaryware ankkéedre sectors
delayed in considering such installations. It isthiis instance where employee training plays anontgmt and
crucial role. Day et al [22] indicate that massduction has dominated this industry for many yeatsgre manual
labour, semi-skilled workers and predominantly ultestk labour were the typical scenario. Day et 22][ also
stressed that under the new flexible specialisatiovironment (a lean characteristic), core andppery workers,
multi-skilled artisans and semi-skilled operatiwesre linked by a chain of sub-contractors. Agaierehtraining
plays an extremely important role.

Soft investment is an infrastructural factor, whétfuld be associated with the concept of leanrsess[7]. This
is the proposition compared in this research. ld@og this study increases the knowledge about praduction.
Moreover, under the methodological point of vievd alue to the fact that there are no similar stutligglation to
the existing correlation between soft investmend #me implementation of lean production, this stuaffers
opportunities to develop new perspectives. AccaydinBuhler [23], training the workforce is a keyatlenge and it
is necessary to be reconsidered by managers im todmmbat global competition. May [24] arguestthaople
must learn in order to develop knowledge, whicH aihpower the workforce to become independent geekers,
leanness while developing deeper problem solvindjssland critical thinking capabilities, which arkey
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characteristics of the lean principle of multifuoaal teams. Needy [25] indicates that companiasrcthat people
are their greatest assets, however, many of thénofassess skill standards which need to be deeel. In line
with this argument, Smith et al [26] stress that itmplementation of new management practices instrilised
countries has had a significant impact in empldyai@ing.

3.METHODOLOGY

The research methodology followed in this studpased on the formulation and test of two hypotheBhese
examine the existing relationship between the tarmmonents that conceptualise leanness (managernahitment
towards lean production and real changes made tlmire lean direction) and the soft investment,civhis
assumed to be an infrastructural factor associaittdthese two components. Hence the following higpses were
developed:

H1l: Firms that have made in tandem investment | shpporting manufacturing infrastructure, SMI —
(measured by the degree of commitment — DOC) aatl afeanges towards the lean direction (measurethdy
degree of leanness — DOL) have also made investimerain their personnel (measured by the variéblestment
in People — INVESTP), see [7].

H2: firms that have made in tandem manufacturimgcttiral investments — ISM (measured by the degfee
commitment — DOC) and real changes towards the tBaattion (measured by DOL) have also trainedrthei
production managers (measured by the variable neaighgkills — MSKILLS).

The two hypotheses formulated, and presented albavihis investigation are summarized in table 1.

Table 1: Research methodology summary

Variables DOC DOL INVESTP  MSKILLS
Hypothesis 1 (H1) + + + N/A
Hypothesis 2 (H2) + + N/A +
Tool Questionnaire 2 Questionnaire 1

Top Operations and
Respondent Management Production

(CEO/President) Managers

3.1.RESEARCH TOOL— SURVEY STUDY

The main research tool used in this study of thiet@are industry was a survey questionnaire. Asrtbdel and
methodology of this study have already been expthin detail, see [7] and [27], it will simply beramarized here.
It is prescribed that this survey, in adapted fdyman be deployed for data collection in futunedgs testing the
leanness of manufacturing firms. This survey was aupplemented with structured short interviewseraal and
internal secondary data and plant observationdeease familiarity with the tableware industry dridngulate any
results derived for the study for validation pug®sThe aim in deploying this survey was to exantime
relationship between the main components of thdskan and Ahlstrom conceptual framework, see [28]&
reference on this framework, the adoption of leaadpction principles and managerial commitment ganl
production. Because the relevant data were notadlaiin secondary form, primary data collected wasessary.
The data generated also enabled the investigatidriesting of a number of other different resedmgbotheses.

For the purpose of this paper, the unit of analisihe firm. The information was obtained from tieoels of
the organisation: the production and operations agers, and top management (CEO/president). A diifer
questionnaire was used especially designed for &aah. Questionnaire no. 1 was directed at pradocand
operations managers and was used to measure thheedefy adoption of the principles that comprisenlea
production. Questionnaire no. 2 was directed atm@pagers and was used to measure the degree ofittonemt of
top management towards the adoption of the leaesyBoth questionnaires were completed in thegmess of the
researchers. The two questionnaires measureddtiffeariables, consequently, they were analyseepieadently.
A short structured interview was performed on thperations managers with the objective of obtainingre



information about the firms and the managers. Adiddtlly, 14 planned visits were conducted. The cibje was to
observe the production process in more detail. pidplation was defined as the firms of the sectitin @ or more
employees, included in the list provided by ‘Busiméink Staffordshire’ under the title ‘vitreousich table/kitchen
products’. A list of 45 companies having these abtaristics were acquired from this title sectoheTbasic
assumption of this study was that firms surveyegukh have a minimum of 35 employees in order fa tew
paradigm to be viable. The fundamental reasonHisrdssumption is that a typical process in thikigtry has six
stages: 1. Preparation of the clay, 2. Mouldind)®&ing, 4. Firing, 5. Decorating, Fixing & Refign 6. Packing. If
at least 5 workers are assigned to each stagewiliidd up to a total of 30 employees for manufiaictgy.

Additionally, a minimum of 5 administration staffeeneeded which adds up to 35.

North Staffordshire County is traditionally knows the heart of the tableware industry in the Uknast of the
‘potteries’ and largest firms are located therere€hexperts from CERAM PIc, previously called ‘Bitit Ceramic
Research Institute’, reviewed the list previousigyided by the ‘Business Link Staffordshire’. Thexcluded firms
that had disappeared or gone bankrupt, sister coiepand other sectors that were wrongly includettie list (e.qg.
refractories and miscellaneous products). They ialdoded some firms that were not in the list toutheir opinion
were relevant for the study. The new reviewedd@hprised 36 firms. These firms were contacted3hegreed to
participate. All firms completed both questionnaif®ith the exception of only one general manageo wecided
not to participate). The rate of response was hitiran 90 per cent, which is exceptionally high paned to similar
research conducted in other similar industries[28f

4, STUDY RESULTS

4.1.HYPOTHESIS1 (H1)

To test H1 a correlation analysis was performeds Tigpothesis assessed the relationship betweetetiree of
managerial commitment towards lean production (D@&J degree of adoption of lean systems (DOL) liaticn
to the investment in people (INVESP), see tabll & previous study, the taxonomy of the firm tbamprises this
industrial sector was performed by a cluster anslgee [7].

Since the variables DOC and DOL comprise the canokfeanness, they were both correlated with INVES
Table 2 shows the results of this analysis. As lmarobserved, factors DOL and DOC present a higteledion
(p<0.01) indicating that lean production was impéeried. Also, the same variables are correlated WYESTP
(p<0.05). However, when executing a one-way ANOYA means were found not to be significantly highdean
plants than in traditional plants. Out of this & we can infer that if we make soft investménttean plants,
however, not sufficient enough to have a signifidifierence. Nonetheless, H1 was accepted.

Table 2. Pearson correlation matrix between fadd@s, DOC and response INVP (N=32)

Factor DOL DOC INVESTP
DOL - .520 (**) 0.350 (*)
DOC - 0.333 (*)

INVESTP

(*) p <0.05;, (**) p&.01

4.2.HYPOTHESIS2 (H2)

To test H2 a correlation analysis was performeds Flgpothesis assessed the existing relationshipees the
degree of managerial commitment towards lean ptaztu¢DOC) and the degree of adoption of the legstesn
(DOL) in relation to the training of the operatiomanagers, which was measured by the factor maahgéills
(MSKILLS). The variables DOC and DOL comprised tierationalisation of lean production so invesggdathe
correlation between managerial skills and bottheht. Table 3 shows the results of this analysis.

As can be observed in Table 3, the factors DOL 6L presented a high correlation (p<0.01) betwébemt
which indicated that lean production had been imgleted. Also, it can be observed that DOL and D@Chighly
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correlated (p<0.01) with MSKILLS. Then, one-way AN® was performed followed by Tukey's HSD procedure.
ANOVA showed that there are significantly high etfe between (F2, 27=15.506000) for this variablaikey's
HSD procedure has shown that MSKILLS factor in Idmms are significantly higher than those of theme
variable in traditional firms, which means thatrleirms have managers with better managerial skiisn
traditional firms. Moreover, lean firms also havettbr managerial skills than firms in transitiorhi§ analysis
indicates that managerial skills are a key faatoimplementing the lean operations paradigm. Is #tudy, when
we talk about managerial skills we included thecadional level, his/her managerial experienceningj in last 5
years and managerial competencies. The managgtgtatand interest towards this research projeetddition to
the level of cooperation towards this study waduided in this measurement. It could be observetlithaddition
of his/her level of experience, training, and skilnanagers of this firm had a positive attitude genuine interest
in this investigation in contrast to those managersaditional firms. This is in line with what W&s [30] argues
regarding that the attitude and interpersonalimeiatare as, or more, important than the capalaligy ability. These
results provided support for H2, which was accepted

Table 3. Pearson correlation matrix between fadi@s, DOC and response MSKILLS (N=33)

Variable DOL DOC MSKILLS
DOL - 520 (**) 0.548 (**)
DOC - 0.588 (**)

MSKILLS

(*) p<0.05; (**) p < 10

5.CONCLUSIONS

Based upon the results of this investigation, iit ba concluded that firms that have made highériseéstment
are the lean ones. Therefore, H1 and H2 were asdeptd shown that there is a correlation betweertdmcept of
leanness and soft investment. These results atsaarsistent with Buhler’s [23] results, who argtleat soft
investments tend to be a critical element in swsfoédirms. As it can be seen, training is an extey important
issue when implementing lean manufacturing. Dumsafficient empirical evidence, future researcméeded to
clarify the existing relationship between soft iatraent in firms and the implementation of lean pigithn found in
this study.
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